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AN APPROPRIATE technology (A.1 ) is a technology which is suited to the environ-
ment in which it is used. The idea that appropriate technology was often different
from the technology a.-‘uaiiy  being adopted was fir:,t  conceived with reference to
the Third World, but more recent!y  it has been argued that in the advanced coun-
tries, too, much investment incorporates technologies which arc inappropriate to
the long-term needs of the community.

in the Third World, much of the technology is imported from the advanced
co~;ntiics; i: i:; seen x &appropriate ~PCRI~IV  it costs too much per workplace,
creates too few jobs, involves excessive  scale of production, leading to too rapid
urbanization, while at. the same time producing oversophisticated products which

‘Jo not meet the basic human needs of the mass of poor people. Although
advanced technology has permitted substantial increases ili puiput,  it has irft the
majority of peep!.-  in the Third World impoverished and underemployed. In con-
trast, an appropriate technology would spread productive employment oppor-
tunities widely, and at less cost, and would produce products to meet basic needs.
Appropriate tec!?noiogy  would also make fuller use of local natural resourcesand
would be consistent with the ecological needs of the environment.

Support for AT in advanced cLtintries  has similar roots -dissatisfaction with
some of the consequences of the use of advanced technology. in the rich coun-
tries, too, modern technology has failed to create enough jobs; it has often had
destructive effects on the environment; and has led to alienation amongworkers,
as a result of the overspecialization and the employment relationships which are
associated with it. AT for advanced countries would be job creating, producing
more safisfying  work; :he ecological damage caused by the productive process
would  be less with AT, as a result of the greater use of renewable resources, so th:i
a productive system based on AT would be sustainable over the long term.

Since the ideas of AT were introduced, the AT movement has gained a vast
number of adherer&, including some governments, such as those in Tanzania
and India, and a good deal of the aid ‘estabiishmcnt’ in advanced countries.
indeed, if AT is defined as described above, it is difficult to find any arguments
against it. Yet despite the cogent arguments, and the prominent and numerous
supporters, the success of the AT movement has so far been limited, where suc-
cess is defined in terms of the proportion of investment resources incorporating
AT. It is important to explore why this is so, because doing so points to the direc-
tion the AT movem,:nt will need to go, over the next decade, if AT is to become a
reality for the majority, rather thab- a minzri!; cause.

Obstacles which have impeded the adoption of AT may be summarized in
three categories: problems of existence, of efficiency and of choice. To the extent
that there is no appropriate technology in existence, inappropriate technology is
unavoidable. But existence alone is not sufficient. if J small-scale, low-cost
alternative technology already exists and has a high unit cost but is very inefficient
(and leads to a much lower level of output than a large-scale. high-cost aiterna-
tive) then in most circumstances the latter will be chosen. Hence AT needs to be
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‘efficient’, offering comparable levels of productivity to the alternatives. Finally,
there is the question of choice; even where an efficient AT exists, inapprnoriate
technologies arc often selected for a variety of reasons. Issues arising in cui;nec-
tion with these three problems-existence, efficiency and choice -form the sub-
stance of many of the extracts in this volume. Here I will consider some of the
issues very briefly.

The question of existenceis closely connected to that of choS:e  of product Pro-
duct choice Iargely  determines technology choice. If the final product is a modern
one, embodying advanced technology, for example an airplane, a recent model of
car, or a computer, then the technology necessary to produce it will generally also
be a recently developed technology with inappropriate characteristics, in terms of
capital cost, scale etc. Even among older products, if the product is required to
have the characteristics generally a.vailable  in the mass mar!;cis of advanced
countries - being standardized, of uniform quality, highly packaged etc. - the
method of production wili  tend to be capital-intensive  and large in scale. This
effect has betn demonstrated in a number of empirical studies - for example of
maize milling, sugar refining, breiti  manufacture. For some products, then, there
is a very limited range of technolgies for the ‘core’ process, although a wider
choice is available for ancillary activities, such as preparation of materials,
packaging and transport. For others, there is more choice but only if some
variation in product characteristics is accepted. Hence AT has to encompass
appropriate product choice, not only because appropriate products are a vital
element in appropriate technology, but also because unless the product choice is
widened, the technology choice will be very limited.

The range of technology in existence at any time depends on the historical
development of technology and the current direction of research and derelop-
ment (R and D) and technological change. The main reason why many modern
products are associated with inappropriate technologies is that they have been
developed to suit high income economies, where there is a much greater abun-
dance of capital, labour costs are much higher, and firms are to a great extent
organized on a large scale. The direction of technological change also affects the
efficiency of different techniques. Since most R and D has been devoted to large-
scale techniques, their efficiency has been increased relative to ATs.  The .4T
movement has produced some change here, but of a limited magnitude -indeed,
the efforts have been very important as an example of what might be achieved,
but insufficient to change the broad direction of technological change, except in a
very few cases. Most R and D is still conducted by large  firms in advanced coun-
tries which in most cases leads to a continual increase in the efficiency of in-
appropriate technologies. A vital element for the future viability of AT is
therefore the conrinuous, systematic and substantial  R and D (and dissemina-
tion) on appropriate techniques and appropriate products.  Without this, the
efficiency of t!:“T will decline relative to inappropriate cechnologics,  making it less
attractive. Th& neebl  for res:::$rch  applies to AT bo:h in the Third World and in
advanced countries: pic;lcering  efforts, such as those of the late M. K. Garg in
India have shown how effective  such research can be, but such examples are
unfortunately rare. That this is so is partly due to the whole system of production



and incentives in both advanced countries and developing countries which, by
leading to chotce of inappropriate technologies, tends to discourage Rand D on
AT. In many situations, even where Al’s exist and are efficient, inappropriate
technologies are nonetheless chosen. This arises from numerous distortions in the
selection mechanisms which determine the choice of technology. Price signals are
often distorted, with cheap capital and expensive labour. Credit allocation in
many countries is biased towards the large-scale formal Sector, while machinery
suppliers from advanced countrie:.  31~0 provide credit for expensive equipment,
often at subsidized rates. Machinery producers in developing countries, too,
sometimes produce inappropriate machines which they promote vigorously.
Despite the nominal commitment to AT among donors, many aid projects use
high-cost imported equipment. Highly unequal income distribution creates
markets for advanced products among the eiites, which require inapproprtatc
technologies to produce, while impoverishment  among the masses means they
lack the purchasing power for the consumption of appropriate products. In agri-
cuhurc, unequal land distribution, together with biases in the credit system and
imbatac2 in reseach, often leads to the adoption of unnecessarily capital-
intensive technology.

There are a host of reasons why distorted selection mechanisms lead to
inappropriate choices. Similar mechanisms apply in the advanced countries,
where most selection mechanisms (e.g. credit allocation, information systems,
price signals) tend to favour the large-scale sector. If the AT movement is to be
successful in term,s  of affecting a substantial proportion of investment decisions,
it will be necessary to change these selection mechanisms. So far the AT move-
ment has been effective in demonstrating the need for AT, and, in some areas, its
existence and efficiency, as the extracts in the earlier chapters of this book show.
The next stage is to secure a change in selection mechanisms in such a way that the
widespread adoption of AT ensues. But to secure such a change is extremely diffi-
culr because it often involves a challenge to the existing vested interests which
have gained from the present inappropriate set of choices. At this stage AT
necessarily becomes political because the changes necessary require major shifts
in economic pov ‘er.  This is not to argue that any single type of political economy
is uniquely associated with AT. Both capitalist and socialist systems are capable
of generating appropriate technoiogical choices, while both have been associated
with inappropriate choices. The change in political economy required is one
which increases opportunities of the low-income groups both in terms of invest-
ment resources and consumption. As is clear from the extracts that follow, the
fundamental objective of those who advocate AT is to enhance the economic
position of the impoverished, and those who have not fully participated in the
orthodox growth process, based as it is on Inappropriate technology. The first
generation literature showed the need fcr this, and the possibility of achieving it.
It is the task of the second generation literature (of which much less is available) to
explore the conditions which will make this possibility into a reality.

The issue of AT is not an all-or-nothing one. It is possible to move part of the
way, taking more appropriate choices in some areas, and this can be seen by
looking at the world around us. Some countries have clearly taken more appro-
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priate decisions in both indusiry and agriculture than others: contrmst,  for
example, Japan, China, India and Taiwan v,‘i:.  Mexico, :he PhiliFpincs  or
Nigeria. The first group of countries has adopted a much mot-e apprzrriate set of
technologies than the second, even though there are many exi.r:.ples of in-
appnlpri-te  decisions within the first group. But, as Mao said, it is possible to
‘walk cn two legs’: and given the limited availability of AT in some areas, this is a
posture which may be necessary at a particular stage of technological develop-
ment - with small-scale labour-intensive technologies in some sectors, and more
capital-intensive technologies in others.

Similar possibilities apply to advanced countries: the role 01’ AT may be
gradually extended. Whi!e  the actual technologies that constitute the appropriate
technology are likely to differ as between Third World and advanced countries,
the sort of changes required to secure AI are very similar, while both share the
same ultimate objective -’ a sustainable system of production and consumption
in which every member of society participates.

One special contribution of AT thinking has been to emphasize the role of
ethnology  as an independent force determining the pattern of employment ~.:‘i

consumption. Rut technology is not itself autonomous: it is created by sociai
forces. In the past, these forces have favour:d the creation of inappropriate
technology. Just as appropriate choice of technology has to establish its own
routine procedures, so the direction of technological change has to be redirected,
so that K and D leads to improvemen:s  in ATs and to new ATs, in the normal
process of scientific and technological activity, and without exceptional inter-
ventions. In the long run, changing the direction of technological change may be
more important to the success of AT than changing the choice made today out of
the technological alternatives now available. However, the two go together
becau:e changing the current choice is a necessary aspect of changing the direc-
tion of technological change, while without the latter, future technological choice
.&ii1 be confined to inappropriate technologies.

The AT movement of the past has suffered from two weaknesses. First, there
has tended to be too much attention on the ‘hardware’ and too little attention on
the ‘software’ aspects of introducing and disseminating improved technologies.
As recorded in many of the extracts in this book, experience shows that for a
technology to be really appropriate and to reach the masses of people who could
benefit from it, a great deal of effort has to he put into encouraging economic
change, providing institutional back-up and understanding interactions between
technological and social change. Second. as will be evident from the extracts
which follo\v  -- outsiders have performed ark important role in Appropriate
Technology - as, for example, thinkers and as financiers. The endogenizaton
that is necessary for the spread of Appropriate Technology implies of course a
reduced role for outsiders and a much greater role for the ‘insiders’ and the people
themselves - upon whom the success of AT will rest.
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Over/eat: A photovoltaic array. which can convert sunlight
directly to electrictty.
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Appropriate Technology

History,  Concepts and Evolution

IY ‘VIE past quarter of a century the developing  countries have made great
progress in terms of increasing the per capita incomes of their rapidly growing
populations. Progress has also been made in the non-income tieids such as
health, edncation  and infrastructure, but dcypitc  this growth record, poverty
has not been appreciably lessened. Levels of unemployment and income
inequality are Increasing. as are the numbers of people living at or below suh-
sistcnce level. Accorcting  to the World Bank. there were by the early 19XOs
over 8!:0 million people (almost half of the total population of the dcvclnping
world) living in ‘absolute poverty’. Such people are denied the basic compo-
nents of a decent human life -adequate food supply. adequate clotl:ing and
housing, and access to basic services such as clean water. energy. schools and
health facilities -- which are taken for granted by most pcop!e in developed
countries.

The paac;rn is identical in almost every developing  country. Approximatei);
80 per cent of the population lives in rural areas where poor retlurns from agri-
cultural work and lack of non-farm employment opportunities offer little in
the way of a brighter future. This results-in a massive migration of people
(especially younger people) from the countryside.  and in a growth of urban
population with which urban industry has simply been unable to keep pace.
The amenities which attracted people to the city in the first place arc only
available to the re!atively  few who can find steady well-paid empio;+mcnt.
Others scrape a living by such jobs as shoe-shining, selling matches,  selling
lottery tickets and so on - job; which circulate money. but do not cxate
wealth. Meanwhile, from the point of view of food. the cities are parasites
demanding bigger and bigger surpluses from the countryside - surpluses
which the countryside is increasingly unable to provide.

This situation is one which E.F. Schumacher lhas appropriately dcscrihed as

a ‘process of mutual poisoning’, whereby  industrial development in the cities
destroys the economic structure of the h~ntcrland and the hinterland takes its
revenge by mass migration into the cities. poisoning them and making them
utterly unmanageable.’

The solution to any problem must lie in its cause. Undeniably. a major

1 E.F. Schumacher. Smaiiis  Beautiful: A Study of Economics As If Peopie  M?~tteretiiBionci  did
ariggs. 1973
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cause of the most pressing problems of the Third W-orld  has been the transfer
and use of technologies  which are totally inappropriate to pr-evailing co,,-
ditions. A famous case study from one African country illustrates this point
perfectly. Two plastic-injectron moulding machines costiiig US$IOO.OOO  each
were imported to produce plastic shoes and sandals. Working three shifts and
with a total labour force ol only forty workers. the machines produced I .S
million pairs of shoes and sandals a year. At IJS$2 per pair. thl:se were better
value and had a longer life than cheap ieather footwear at the same price.
Thus, S,OO(l artisan shoemakers lost their livelihood which. in turn. reduced
the markets for the supplies a,:d makers of leather, hand tools. cotton thread,
tacks, r;lues,  wax and polish, fabric linings. laces, wooden lasts and carton
boxes - none of which were required for p!astic t’ootwcar. As all the machin-
ery and the material (PVC) for the plastic footwear  had IO be imported. while
the leather footwear was based largely on indigenous materials and indus-
tries, the net result was a decline in both employment  and real inc<mc within
the country.’

Strategies such as this. even if they have produced the desired rate of econ-
omic growth. have very obviously contributed to an inability to crcatc full
employment, to a loss of employment opportunities in the traditional sector
and to the increasing rate of migration from rural al-eas  to t!ic cities. The
problem has been compounded by a relative lack of policv measures aimed at
increasing agricultural productivity. at generating rural off;farm cmploymcnr
opportunities and at genctally  improving living standards in the rural al-cas.
Agricultural development plans. for instance. have often emphasized the
increased use of iml)orted tractors and other tvpcs of expensive cnginc-driven
agricultural implements, which are now to be tciund.  in various states ofdisr-e-
pair, throughout the Third World. These machines may bc appropriate in
Europe and Nor-th America. where capital and skills arc plentiful and whcrc
labour is scarce, but in developing countries,  where the opposite holds true.
they are (except in a few circumstances) far from being appropriate. The
imposition of imported technologies on Third World farming systems is
unlikely to achieve the major objective of increasing food output when the
skills neccssnry to maintain anti repair complicated machines, and often the
fuel and spare par-ts necessary to keep them running. arc‘ lacking.

Similarly. in the area of the provision of basic services such as water and
heath facilities. there have been attempts to emuiatc the standards of the
West by providin?~ far instance. modern hospitals mnd individual water con-
nections in the town. These. however.  simply increase the standard of living
of an already better-off minority while the majority of Ihc‘ pcoplc in greatest
need receive no benefits at all. For example, it costs between US$4,000  and
US$25.081  to provide one bed in a new modern hospital. while operational
costs vary between US$l.OOO and US$4.000 per bed year. For the same
expenditure. a small rural health centre could b\: built. equipped and main-
tained. Such a centre could provide at least some medical assistance for up to
2 Keith Marsden.  ‘Progressive Technoiogies  ioi ikvniop~rry Cournr~es’.  lrmmntional  Labour
Review, Volt 101 (May 19701,
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6,tJtJt~ people. Of course. modern hospitals are still needed. but millions of
rural people require medical assistance and this is something they will never
get if planners think only in terms of mode,:n hospitals.

The tasks which have to be faced lie in helping millions of small farmers to
be more productive: in creating millions of new jobs - in farming. but even
more in non-farm work - in the rural areas; and in providing millions of
families with at least reasonably adequate basic services.

Under the circumstances. planners and development economists have had
to take a new look at the meaning of development. and arising out of this has
come a trend towards development strategies which emphasize the maximiza-
tion of employment, the reduction of income inequalities. and the provision
of basic human nccrls.  rather than the maximization of output. An integral
part of this change in emphasis has been an incrcascd interest in the dcvelop-
mcnt and dissemination of technologies which arc appropriate to the needs
and means of the masses of people in developing countries. In general. such
technologies need to be small. simple and cheap cnou_gh  to harmonize with
local human and material resources and lend themselves !o widespread repro-
duction with the minimum of outside help. They need to provide new and
improved workplaces  in the rural areas where people live  - workplaces
vvhich can be created at low cost without making impossible demands on WV-
ings and imports. They should be the basis of production directed mainlv at
meeting local basic needs and using indigenous raw materials and local skills.
They should not bc a,s complex as those transferrec!  from the West with such
disastrous effect, but should enable higher Icvels  of labour productivity and
surplus than the tcchnologics  traditionally used in dcvrloping  countries.

These churactcristics are those which E.F. Schumacher was &scribing
when, in 1973. he first brought the concept of ‘intermediate’ technology to the
attenti,jn of the puk>lic  in his best-selling book. Sm./L  is Berr~rt(fir/.  Schumacher
was of coInsc. not the first or the only person to identiry the need for interme-
diate technologies in the Third World. Such eminent tigures as Gandhi and
Julius Nyerere have also talked about, and campaigned for. such technolo-
gies. Schumacher did. however. encapsulate society’s concern about the state
of the world at the very time when the problems of the dcvcloping  countries
were becoming increasingly serious. and when the developed ctiuntries them-
selves were facing increasingly severe economic and environmental problems.

Schumachcr.s  concept of ‘smallness‘ offered a potential solution to the
problems of both the developing and the dcvjeloped world. In the case of the
latter. his analysis of the problems and his suggested solution mirrored those
of many other writers and philosophers from Morris and Ruskin to ,Huxley.
Rachel Carson and John Kenneth Galbraith. All warned of the dangers of
environmentally careless growth. and argued for a more humane. ecologically
sound and human-scale society. The idea that both the First World and the
Third should move towards technologies appropriate to a sustainable,
balanced economy began to gain acceptability.

From being a re!ative!y unknown concept in the !%Os.  Appropriate Tech-
nology has come to be a commonly used term in the literature of develop-
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mcnt. With the change in emphasis in dc\:eiopment  strategies in the Thirtt
World. and the increasing difliculty cxpcricnccd  hv the First World counrr;es
in sustaining their pt-cscnt pattern of development. the concept is also one
which has gained widespread acceptance from governments. academics.
tn!~ernational  agencies and the business world. When Schumacher tirst  started
his catnpaign for more appropriate technologies. his ideas were r:ot well
r.cceiv-d.  A quarter  of a century later. the wisdom of his words :md the
dangers involved in ignoring them are becoming oniy too obvious.

Despite.  ,)r perhaps because  of. its incrcascd popularity confusion stiil
csi:;ts  11s to the meaning of Appropriate Technology and the ditfcrence
bctwecn Appropriate ant! Intcrmcdiate Technology. Numerous writers over
the years  have addressed thcnts;lves to this issue and in the tirst section of this
cttamcr extracts have been selected which attempt to define ano explain the
AT or LT c!mccpt in various ways. Particularly important is Schumacher’s
exp!:rnation  of what he himself meant by ‘intermediate’ technology. A useful
expanrio:t  is provided by James Robertson who elaborates on the idea of a
‘Gne World Technology’.  Also ver;j relevant are Julius Nye1,ere.s  view of
intermediate technology. Gandhi’s definition of Swadeshi (self-rr:liance)  and
Schumacher’s, Morris’s and Robertson’s views on work - essentially ;ome-
thing which is enjoyed rather than being ‘1 burden.

The AT concept and movement have not been without their critics. In Sec-
tion 2. some of the more common criticisms. including the accusation that AT
promotes ‘second best’ technology and that it cannot solve problems in the
absence of political change, are presented - alon,(I with retoinders.  One of
the more recent challenges to the movement is to bc found in Aghiri Emma-
nuel’s book Appropriate  or Uttrletdeveluprrl  7i~V~:c~lo,r~I~  in which he argues
that a technology ‘appropriate’ to the underdeveloped countries would be an
underdeveloped technology-one which freezes and perpetuates underdeve-
lopment. The critical response to this book by Frances Stewart is well worth
reading. Particularly good is the extract by Hans Singer in which he argues ‘to
declare the gap between rich and poor countries to be a technological one,
and then try to apply the same technology to both. will widen rather than nar-
row the real economicgap. On the other hand, different technologies serve to
reduce the eco,tomic gap and hence. ultimately to eliminate the need for dif-
ferent technologies’. Also useful is George McRobie’s  response to those who
argue for revohttionary  changes and see appropriate technology as useless
without these: he argues simply that rules can be changed within existing
structures, so as to give some help to the poor.

There can be little doubt that some of the new development strategies
emerging in recent years - particularly those of the basic needs family - go
hand in hand with the concepts of appropriate technology. Section 3 outlines
the main features of the ‘alternative’ development strategies (concentrating
heavily on human basic needs) and discusses how they call for and are in turn
supported by the kind of appropriate technology described by Schumacher.
The extract by Reginald Green gives a useful a zcount of how the basic needs
strategies came into being, while that by Diwan and Livingstone  compares the
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characteristics of basic needs-type strategies with development strategies
based on tl:e maximization of output. and gives some examples  of the former.
While the advent of the basic needs-type strategy has undoubtedly jent a~-
demic respectability to Appropriate Technology. it also has its critics, To end
this section, an opposing view is given in an extract by Deepak Lal in which he
accuses basic needs-type strategies of being paternalistic and enrailing ‘1 vast
incl-ease  in stati control and in the influence of bureaucracy.  This is accompa-
nied by a critical response by Keith Griffin.

Although the AT concept was first made popular hv Schumacher in .SIHN[/  is

Rrrc~trifirl, it has been part of the philosophy and wriiings of the world’s great
‘thinkers’  throughout the Ages. The extracts in Section .1 show how the
thoughts and fears for society of writers as diverse as John Stuart Mill. Aldous
Huxley and Gorge Orwell have mirrored those of Schumacher. To complc-
ment Schumacher’s Srnu~/ i.s Hrrrrc!([~/I  are Kirkpatrick Sale’s ‘Steady-State
Economy’: Kenneth Boulding‘s  ‘Spaceship Earth‘: Jeremy Rifkin’s ‘Low-
Entropy Economy’; John Kenneth Galbraith‘s ‘Aftluent So&y’:  and Jaques
Ellul‘s ‘Technological Society‘. All of these maintain that it is madness to pur-
sue limitless growth and warn of the dangers of technology controlling
society. l.ather than man controlling technology.  The extract by Ellul is par-
ticularly sohcring. retlecting as it does the way in which rcchnology can
hecome an end in itself, and the w’ay in which our lives have come to be dom-
natcd hy ‘the  artifciul necessity of the technical society’. We arc facing a
future, he claims, that even Huxley never dreamed of.

But what of Schumacher himself? His way of describing the metaphysical
errors of the modern age was to talk in terms of ‘giantism’. ‘complexity’. and
‘vioience’.  The extract in which hc elaborates cm these probiems is followed
by extracts and examples which illustrate each point. Aldous Huxley and
Kirkpatrick Sale talk of the need for decentralization. The extracts  by Ste-
phen Salter and John Davis examine the meaning of simplicity. The issue of
environmental violence is brilliantly illustrated in Rachel Carson’< ‘Fable for
Tomorrow’. from S&m Sprirlg, and is backed up by recent accounts of acid
rain pollution.

To end this chapter, it is appropriate to review the growth and transforma-
tion of the AT mnvcment since the publication of SmaN is Eemrrifir~.  One
clear trend is the extent to which interest and involvement in the AT concept
has grown. An OtCD survey has estimated that by the early 1980s over I .OOO
groups claimed to be working on Appropriate Technology and that a new one
is being established  somewhere in the world at the rate of one a week. But
more important is the way in which existing institutions -. governments. UN
agencies, and big businesses - have embraced the concept. Unlike many
other development ‘fads’ Appropriate Technology has not withered away
after a brief period of popularity. Rather, it has moved from the periphery
into the mainstream of development and has become, as Nicolas Jkquier  puts
it. an important political phenomenon. It is on this aspect that the extracts in
Section 5 of the chapt-r concentrate. Particulariy  interesting are those by
Jkquier,  who reviews Schumacher’s ideas in the worid of the 198%.  and
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George McRobie.  who analyses the process by which Appropriate Tcchno-
logy can and has been moving from an .altcrnati\~c’  to a not-mat part of admiri-
istrative.  business  and community activity.

1 DEFINITIONS  AND CONCEPTS

If M~C  delinc the IevcI  ::t Icchnology  in tcrnis of ‘equipment
cost per workplace‘. wc cx ia II the indigenous technology
of a typical developing country - symbolically speaking
-- a fl-technology. whiic that of the developed  counirics
could bc called a fl .OOO-technology. The gap hctwcen
these two technolt,gieh  is L) normous  that a transition
from the one I~X :hr other i:, simply impossible. In fact. the
current attcl’:i,;  :::< the developing countries to intiltrate
the fl .OOO-teciiil?;iogy  into thcjr economics  inevitably kills
off the fl-technxlogy  at an alarming rate. destroying tra-
ditional  workplaces nluch fastet-  than modern workplaces
can be created. and !hus Icaves the poor in a more despc~--
ate and helpless position than ever before. If effective
help is to he brought  to those who need it most. a tcchno-
logy is required whir-h  woul~i  range in some intcrmediatc
position hetwcen the fl-technology and the fl .OOO-tech-
nology.  ixt ?:s call it - again symbolically speaking - a
EIOO-technology.

Such an intermediate technology would be immensely
more productive than the indigenous technology (which is
often in a condition of decay), but it would also be immen-
sely cheaper than the sophisticated, highly capital-inte
sivc technology of modern industry. At such a ieve,
capitalization. \/cry large numbers of workplaces could bc
created within a fairly short time; and the creation  of such
workplaces would bc ‘within reach’ for the more entcr-
prising minority within the district. not only in financial
terms but also in terms of their education. aptitude, organ-
izing skill, and so forth.

This last point may perhaps bc elucidated as follows:
The average annual income per worker and the average

capital per workplace in the developed countries appear at
present to st~md in a relationship of roughly I: 1. This
implies. in general terms. that it takes one man-year to
create one workplace. or that a man would have to save
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Simpirsi  TiihilOlogy
Indonesian farmers clearing land -
the simplest ‘001s cost  little to buy
and nothing to operate. but the work
is hard and slow and produces the
least of any technology.

lntemediate  Technology
A Jordanian peasant ti l l ing land using a wooden-shared  plwgh - the tool
makes the work easier, costs little and can be made locally, but d plough
drawn by animals is not as productive as mecl!?niied equipment.

Advanced Tichnolsgy
In Mexiccl, one farmhand  learns from  z..;tother  Sow to rpere:e a modern tractor -
the machinery is quick and effici,~;,lt. bu! is e%w?sive to buy and maintain,
may deprive people of work and be ecologicall)  :,.:nfUl.



E.F.Schumacher.
.Sma//  is Beauriful,
1973.

one month’s earnings a year for twelve years to he able to
own a workplace. If the relationship were I:ttI. it would
require ten man-years to create one workplace. and a man
would have to save a month‘s earnings a year for 120 years
before he could make himself owner of a workplace. This,
of course, is an impossibility. and it follows that the
fl ,Wtj-tcchnolog);  !~nrnsplantcd  inio a disirici which is
stuck on the level of a fl-technology simply cannot spread
by any process of normal growth. It cannot ha;e a positive
‘demonstration effect’; on the contrary. as can be
observed all over the world. its ‘demonstration  effect’ is
wholly negative. The people, to whom the fl .OOO-techno-
iogy is inaccessible, simply ‘give up’ and often cease doing
even those things which they had done previously.

The intermediate technology would also tit much more
smoothly into the relatively unsophisticated environment
in ivhich  it is to be utilized. The equipment would he fairly
simple and therefore -~nde:stap,cJab!c . s&:&e f”i iilaiji-
tenance and repair on the spot. Simple eqmpment  is nor-
mally flrr less dependent on raw materials of great purity
or exact specifications ntni m!,ch more adaptahlc  to mar-
ket fluctuations than highly s.+;:isticated equipment. Men
arc more easily trained; supervision. control, and organiz-
ation are simpler; and there is far less vulnerability to
unforeseen difficulties.

What are ‘Appropriate
Technologies’?

Appropriate technologies:
1 are low in capital costs;
2 use local materials whenever possible:
3 create jobs, employing local skil!s and labour;
4 are small enough in scale to be affordable by a small

group of farmers;
5 can be understood. controlled and maintained by vil-

lagers wherever possible. without a high level, of
Western-style education;

6 can be produced out of a small metal-working shop, if
not in a village itself:

7 sqnose that people can and will work together to
collect;vely  L-ing improvements to their communi-
ties, recognix ag that in most of the world important
decisions art :T&ade  by groups rather than by individ-
uals:
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8 involve decentralized renewable energy  sources. such
as wind power. solar energy, water power. methane
gas. animal power and pedal-power (such as in that
highly efficient machine, the bicycle);

9 make technology understandable to the people who
are using it and thus suggest ideas that l,ould be used
in further innovations:

10 are flexible SJ that they can cont;nue io be used or
adapted to fit changing circumstances:

1: do not involve patents. roy:ilties.  cori5ultant fees, Ken Darrow and
import duties, shopping charges, or financ’:ii  wizards: Rrck  Pam,

practiclil plans can be ohi.ained free or at low cost and
Appropnaie
~~~~~~~~~~

no fur:her  payment is involved. Sourcebook,  i 37tj

Alternative technology is the term r~,>ed to describe ne\~ types of
equipment or new organizational forn:s ,,vnich  represerrt a viable alter-
native to the existing ‘main-stream’ technologies of today. Examples:
‘self-help’ housing schemes instead of conventionrrl urban development
programmes, or small-scale organic ftirming irrstead cf large-scale
energy-irnensrve c:rltiva!ion  techniqtles.
Appropriate technology (AT) is now recognized as the generic term for a
wide range of technsloyies ch3rcrter;zed  by any one or several of the
following features: low investment cost oer work-piace,  low capital
investment per unit of cutpr;t, organizatio;ral  simplicity, high adaptability
to a particular soci3i or cultrural envircnment, sparing use of natural
resources, low cost of final product or high potential for employment.
Capital-saving technology (CST!  or I$-bt-capital technology (iCT!,  a
concept pioneered by Congressman Clarence 0. Long of the US tiouse
of Fieprescniatives and now widely used by the US Agency for Interna-
tional Development, is a technology characterized primarily by its low
cost in capital and the sin, I~1 size of the investment needed to create a
job. Building roads Lvith  efficient labour-intensive methods embodies
Irght-capital technologies; buildirrg  them with bulldozers ;;i::d scrapers
does not.
Community technology !CT), a term wide!y  uqed in the American
counterculture and by such writers as Karl Hess, is a small-scale
techno!ogv  which does not req;:ire a complex infrastructtire,  which is
specifically tai!ored to the needs and capabilitie- of small crrban or rural
communities, and which seeks to foster community participation in the
decision-making processes. Examples: small-scale co-operative indus-
trial activities or decentralized water supply and waste disposal systems.
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Environmentally sound and appropriate technology (ESATI,  a car!-
cept developed by the United Nations Environment Programme and
Arnulya K. Reddy of India, is an appropriate technology which is par-
ticularly well adapted to the local social and economic environment, and
which uses renewable rather than non-renewable resources. Examples
of ESATs  in the energy field: biogas plants or biomass conversion
systems.

Hardware, a term borrowed from the computer industrv  and now widely
used by the AT community, is the physical embodiment of technology
tools, implements, machines, devices and equipments.

Intermediate technology IIT) is a technology which stands halfway
beiween traditional and modern technology. Intermediateness is a
Irelative  notion: in Black Africa, the ox-drawn plough is ?n intermediate
technology (more sophisticated than the traditinnal hoe, but less
complex thar,  the tractor) but in South-East Asia, ii can be considered as
a traditional technology. The concept of intermediate technology was

- - -
deveioped by t. f. Schumacher, auihor of the best ~selling  book Sniallis
Beautiful.

Low-cost technology (LCT) is a technoiogy  whose main feature is the
low cost of the final product or service, or the low cost of the investment
required to provide this product or service. Examplt:  stabilization ponds
for sewage treatment.

Socially appropriate technology (SAT) is a technology which is likely to
have beneficial effects on income distribution, employment, work
s;ltisfaction,  health and social relations. Example: a vaccine against
malaria  or schistosomiasis.

Soft technology (ST) is a technology which is well adapted to the local
cul?ural  and social environment, which uses renewable rather than non-
renewable resources, and which does as little damage as possible to the
surrounding eco-system. Examples: windmills, small hydro-power
plants.

Software is the non-material dimensions of technology, e.g. knowledge,
experience, organizational forms, managerial tools, iiistitutional struc-
tures, legal provisions and financial incentives.

Village technology is small-scale technology aimed primarily at meeting
the basic needs of rural dwellers in the developing countries. This
concept was pioneered among others by the United Nations Children’s
Fund (UNICEF). Examples: sma!!  scale on-farm storage systems for
food, low-cost dryers.

i\lico!as  ?Pquier  & Gerard Blanc. The Woi-id oiAppropriaie  Technoiog~~,  ‘iY83.10



in important feature of an equilibrium economy will be a
hift of emphasis from big technology. as in today‘s indus-
rial and hyper-industrial economies. to the development
If advanced technologies of an appropriate form and
tale. More effort will go into designing and producing
nachines and systems for individuals and small communi-
ies to LW. These will be specifically aimed at helping
maple to meet more of their own household or local
~ceds in spheres such as food and ngriculturc.  building.
,elxtirs and mnintcnancc  of all kinds. leisure and enter-
ninmcnt. and also cncrgy  and transport. Marc gcncrally.
he  iC!Cil  lhal tcchnolo~gy  can IX appropriabz or inappi-opri-
ctc will have ;I much grcalcr inlluence than it :liWs  loda!~
- the idea being that rechnolog ou;~?;t  lo by g:Wd  to
avork with. sparing its LW of resources.  proJuce a god
2nd product, and hc kind to the cnvironmeni.

The idea thal cilPitill-intensi\~e  technology is xppropri-
;~tc for the advanced countries  and intermediate techno- james Robcrtson,
logy for the dcvcloping  countries  will not apply in an The Sane
cquilihrium  world ccon0my. Alternatwe.  1978.
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Except for some large sisal estates
and a very small number of commer-
cial coffee. tea and mixed farms,
Tanzanian agriculture has always
been based on technologically very
backward peasant production. The
farm implements  were -.- and indeed
to :I large extent still arc - the hand
hoe, the panga and the small axe.
The farming system was that of shift-
ing agriculture - i.e. cultivating for a
year or two and then abandoning that
plot to the bush when its fertility dc-
c!ined. The system and the tools wcrc
thus inherentfy  inefficient. and viable
cvcn at subsistence level only while
the population was  living in scattered
homesteads and kept low by ;I high
mortality rate.

If there was to be any prospect for
economic and social development.
this stractnre had to be changed. The
policy of villagization therefore
brought ou:~  people together  in com-
munities which could be served by a
primary school. clean water and a
basic health service centre such as a
dispensary. In practice, when the vil-
lages were being established, too
much emphasis was sometimes given
to the size, which was best for the
provision of these social services. and
not enough to the demands of maxi-
mizing agricultural production:
where it is necessary we are trying to
correct these mistakes  so as to reduce
the distance between the shamba
farm and the home.

But also in practice (and contrary
to myth) farming was not ‘collecti-
vized’ in tbe new viliages. The pre-
dominant mode of production has

continued to be the private peasant
holding. although almost all villages
also have a village farm’. This is
either run by the village government
or owned co-operatively by a volun-
:ary gtoup of the peasants  who get
the proceeds from it. The form of this
village farm. and its size. is democra-
tically dctcrmincd hy each village; it
varies very greatly from one place to
another. Our party does seek to
encourage each village to have 21 vil-
la!;e farm of at least 100 hectares.  the
proceeds from which will help to pay
for village activities and devclop-
ment, but only a minority of village
farms at-c yet as large as this.

Inevitably such i-e-locating has its
short-term costs. but taking the
country as ;I whole these were only
significant for cfuantitv of output in
relation to the product~ion  3f cashcw-
nuts.  The teal constraint Oti

increased output coniniensuratc  with
the growing population and urban
economy has come from our failure
to move fast enough from the use of
!tand implements to animal-drawn ot
other intermediate power tools. and
to belter seeds and/or cuitivation
practices.

Production incentives have to be
considered in tl ontext of the
society  in which they arc being
applied. and even in the context of
the world economy. The prices of
Tanzania’s agricultural exports have
gone down in relation to the cos!s of
its imports - the capital goods and
raw materiais on which !ocal  manu-
facturing and even modernized agri-
cultural production depend. Yet it is
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goods which the farmers wanl. not
money.  And about t3 per cent ot
Tanzania’s population live in the
rural areai; they cannot be compic-
tely protected from the fal! in our
natiop~jl  income which has occurred
during the last three or four years.
my more than they can be defended
against the effects of drought. flood-
ing. and other natural or political dis-
aster:< (such as the Amin war) which
have hit Tanzania since 1477. The
govcl-nment.  through its p!-icing  and
tax policies. and through the pattan
of its expenditures. has tried to
reduce the burden on the rural areas
as much as possible. and certainly the
welfare  of working people in the
urban areas has worsened relative to
that of rural dwellers. But in a period
of world recession. foreign c:ich;lnge
shortage and domestic iliflation, it is
not possible for ;!n agricultur;llly
dependent countrv  to give positive
‘iiicentives’ lo I;lrmers.  howcvc~
much the government might wish to
do so. .fanzania  does try; the annual
fixed  prices set for the most impor:.
ant food and expot-t  cr-ops  have  now
for a number of years been increased
at, or in most cases above. the esti-
mzted level of inflation.

Tanzania has always produced the
hulk of its own food. hllt its depcn-
dcnce on primitive toois and rainfed
agriculture. and the growth in popu-
lation. have meant tha! the increased
;‘ood output is not proportionate to
the rix in the population. The
government’s  cndravours  to improve
agricultural  methods ::nd  the avail-
ability of better seeds and tools are
expected to have an effect on ali out-
put. The recent policy statement will
help to ensure that it is everylvhere
\vorth the pcas;lllt’s while t<, Invc:!  in

improved fertility in the Ian<1  he is
working: zovet-nment differential
pricing policy is designed to encour-
age food crops most appropriate to
differen; ecologic;:l  areas: reforms in
the marketing system should reduce
distribution and credit rigidities while
safcguxdins  the development of a
national food stratc$ reserve: and
many other reforms are being made.
It is. however,  too early to judge the
changes made in the very recent rcas-
sessment of national po!icics in rela-

tion t~i agriculture.
Tratii~~ionally  our ,~illages,  ant!

even our extended  families. lived and
worked on ;I basis <)f  self-reliance
During the independence struggie
the nationalist movement aroused
the people to a n:idcr consii,)usness
l.!i wh:lt  the!, could tllclllselvcs
achieve by their own activilia.  -Thus
it was the pcoale’s  efforts. led by
TANIJ. whit+ ‘ied t o  Tanganyikx’s
indepcndcncc  i n  Dect~mht-r  IYhl
(and Zanzibar’s indcpendcixx two
years later). It was also the TANU
Youtl1 Imgl! ad the Tanganyika
Parcnrs’  A s s o c i a t i o n  (set up b>
TANU) which began self-help ~,dult
literacy classes and ‘bush-schools‘ for
the young children etc.

After indepcndcnce there w a s  ii
tremendous upsurge of :hcsc ‘sclf-
h~‘!p’  activities.  Schciols.  dispcnsar-
ies. community centrcs and other
buildings were erected by the people
themselves all over the country: so
much so that it became ncccssarv to
try to inti~oduce  greater planning into
these spoiiianeous efforts. because
teachers. medical personnel and
drugs. etc.. could nor be supplied to
provide service in the new buildings.
This kind of work. however, still con-
tinues. Even if the government now



often helps by providing the tin roof.
or the cement. or the craftsman for :!
village school, etc.. it is decry  rarely
that the viliagers  do not themstiges
provide the bulk of the labour and a
proportion of the costs. Indeed it is
only because of this continued ‘sclf-
reliance a:tivity  tliat universal prim-
ary education has become possible.
th;*t 75 pc.r cent of our villages have a
sk.op.  40 per cent of the rural people
havt ::il easily accessiL?le  clean water
supply~ and that most of them have a
basic health facility available within
five kilomctres.

Yet our ambitions have grown
much larger: many of the services
necdcd for a decent life in our vil-
lages. and for modernized agricul-
ture. better roads. etc., require ii
level of technical expertise and an
input of Lapital  which is not COIII-
manly available within the villages.
and is often no! available --or avail-

ahlc in sufficient quantities  - within
the country.

This is a fact of life, of our under-
development. And with this fact has
come the tendency of leadership to
down-play the importance and the
relevance of what we can do for our-
selves as they compare the result with
the sophistication of othcl, countries‘
manufactures offered for sale - or
on credit. It becomes a case of ‘the
best’ (judged in international  terms)
being the enemy of ‘the good’. Those
leaders who advocate carts or ani-
mal-drawn ploughs then find them-
selves accused of trying to ‘hold our
country back’. And the villager who
wants one ot these artlc!cs finds them
so difficult to obtain that he is often
forced to continue carrying goods on
his head and cultivating with the
hand-hoc.

Whet I said that the most serious
internal problem was the failure at all

Where farms are small, machinery should not be big. (UN/ED NATiONS)
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levels to understand the practic,  and
principles of self-reliance. I was
referring to the widespread results uf
this leadership attitude. But the first
need. if a movement is to be
reversed, is to recognize it! This is
happening. Over the last three to
four year?,  the ever-increasing short-
age of foreign exchange and all the
goods which depend on it. and the
shortage even of public credit. is now
having some effect - at all ;evels.
Government and party oflicials are
becoming more realistic in drawing
up national plans and in the type of
things they are encouraging the vil-
lages to plan and work ‘;or.  The vil-
lagers and the urban workers are
themselves  ,nore confident and more
vocal in pressing their demands for
goods which are relevant to their
needs.

Thus we are at last taking seriously
what are often called ‘intermediate

technology’ methocis.  for example.
by encouraging and helping with the
provision of simple animai-potvered
agricuitural  tools. the local making of
soap, the development of local pot-
tery, the use of bricks and tilzs for
building, etc. WC have much more to
do: not everyone is yet converted to a
realization that for- us the ‘best’ will
often bc quite different technically
from what it is for a developed
society. And we arc now handi-
capped in promoting, this change
because there is. generally speaking.
no mechanical tradition in our vil-
iages. and because cvcn the silnplest
tools usually have some small import
content even if it is only scrap iron -
and the amount of anything which we
can buy from abroad dccrcascs year
by year. Howcvcr.  WI: are and we will
!:c moving from now on in the right
direction.
Julius Nyerere,  The Cower. 1983.

After much thinking, I have arrived
at a definition of ‘Swadeshi’ that per-
haps best illustrates my meaning.
Swadcshi is that spirit in us which
restricts us to the use and service of
our immediate surroundings to the
exclusion of the more remote. Thus.
as for religion, in order to satisfy the
requirements of the definition. I must
restrict myself to my ancestral reli-
gion. That is the use of my immediate
religious surrounding. If I find it
defective, I shouid serve it by purging
ii of its defects. In the domain of poli-
tics I should make use of the indige-
nous institutions and serve them by
curing them of their proved defects.

In that of economic;; I should use
only things that are produced by my
ilnmediate  neighbours and serve
those industries by making them
efficient and complete where they
might bc found wanting. It is sug-
gcsted that such Swadcshl. if reduced
to practice. will lead to the millen-
nium. And as we do not abandon our
pursuits after the millennium,
because we do not expect v reach it
within our times. so may v’e not
abandon Swadeshi, even though it
may not be fully attained for gener-
ations to come.

Let us briefly examine the three
branches of Swcdeshi as sketched
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above. Hinduism has become a con-
scrvaiive  religion a n d  ihercfore  a
mighty force. because of the Swu-
deshi spirit underlying ii~ Ii is the
most tolerant because ii is nonqxose-
Ivtizinc?o. and ii is ilS capllbfe of e:;pan-
sion today as ii has been found to hc
irt the past. Ii has ~ucceedcd.  not in
driving out. a s I think ii has hccn
crroncously  held. but in ahxorbing
Buddhism. By Ireason  of the Swa-
dcshi spit ii. II Hindu  rcruscs to
ciiangc his religion.  not necessarily
because he considers ii to be ihr- best.
but because he knows that he can
complemcni ii by introducing
reforms. And what I have said about
!iintluisni  is. I supple. true of other
great faiths of the world. onlv it is
hcltl that it is slxxi;~lly  so in the case
of I~linduism.  L:ollowing  out the Swa-
clcsiii  spirit. 1 ohserve  the indigcnoaus
instiiutions  and t h e  v i l l a g e  ‘pan,-
chayat’ (council) hold me. India is
really  ;I republican country. and ii is
bccausc ii is Ihiit  ihat ii has survived
cvcrv,  s h o c k  hiihcl-to dclivcred.
Princes and potentate-‘. whether thch
wcrc Indian born or foreiqrrs  have
hardly touched the vast masses
except for collecting revenue. The
latter in their turn seem to have I’M-
dered u n t o  Caesar w h a t  was
Caesar’s. and for ihc rcsi have done
much as ihcy have liked. ‘The vast
organization of caste answered not
on the religious wants of the con-
muniiy. hut ii answered to its poliii-
cal needs. The villagers managed
their internal affairs through tlx
caste system, and through ii they
dealt with any oppression from the
ruling power or powers. Ii is not
possible to deny of a nation that was
capable of producing the caste sys-
tern its wonderful power of orgamz-

;riirin.  One had but to attend the
great Kumbha  MC-la at Hardwar  last
vex to know how skilful  that organ-
lzaiion must have been. which wiih-
out any seeming effort wai able
effectively to cater for more than a
million pilgrim<. Yet ii is the fashion
IO say that we lack organiLiny ahiiiiv.
This is true. I fear. io a certain
cxtcnt.  of ihosc who have been nur-
tured in the new traditions. WC have
laboured  under a terrible handicap
owing to an almost fatal departure
from the Swatleshi  spirit. We. the
educated classes. have received our
education through ;I foreign ionguc.
We have thet~efore  not reacted upon
ihc mi;sscs. We w;in:  to represent the
miisscs, hul wc fail.  They recognize
us not much more than ihcv rc-cog-
nix ihc English officers. Their hearts
arc an open hook to neither. Their
qiraiions  arc not ours. tlcncc there
is a break. And you wiiness.  not in
rcaliiv. failure lo organize but want
o f  corresponrlcncc  bctwccn the rep-
rcscniatives  and represenletl.  if clur-
ing the last fifty yars had we been
educated throul?h t h e  vernxulars.
our elders ad our servants and our
ncighbours  would have partaken of
our knowledge: the discoveries of a
13osc or :I Ray would have been
hollschold trensulK!s  a';  aIT i h c

Ramayan and Mahahhar:li.  As ii is.
so  (ilr as the masses  arc concernctl.
those great tiiscovcrics might AS well
h>l\jc heen made hy foreigners. Had
instruction in all the brancha  of
learning heen sivcn through the ver-
naculars. 1 make bold to say that they
would have been enriched wonder-
fully. The question of village sani-
tation. etc.. would have been solved
long ago. The village panchayais
would lx now B living force in a



special way., and India wouid almost
he enjoying self-government suited
to its requirements and would have
been spared the humiliating spectacle
of organized assassination on its
sacred soil. Ii is not too late to mend.
And you can help it yoti  wil!, 3s no
other body or bodies can.

And now for ihc last division of
Swadeshi. Much of the deep poverty
of the masses is due to the ruinous
departure from Swadeshi in the econ-
omic and industrial life. If not an
article of commerce had been
broughr from outside India. she
would hc today a land Howing  with
milk and honey. But that was not to
bc. We were greedy  and so was Eng-
land. The connection  hciwcen Eng-
land  and  India  was  hascd cl~2:arl)
upon an error. But she (England)
does not remain in India in error. Ii is
her dcciarcd policy that India is IO he
held in trust for her peoplc~  If this he
iruc. Lancashire must ~iarid  aside.
And if the Swadeshi doctrine is a
sound doctrine. Lancashire cim stand
aside without hurt. though it may
sustain a shock for the time being. I
think of Swadeshi not as a boycoii
movement undertaken by wav of
revenge.  I conccivc ii ;as ii rcli&us
principle to hc followed by all. 1 am
no economist. but. I have rend some
treatises which show that England
couid easily become a self-sustained
country. growing all the produce she
needs. This may he an utterly ridicu-
lous proposition. and perhaps the
best proof that it cannot he true is
that England is one of the largest
importers in the world. But India
cannot live for Lancashire or any
other country before she is ahl;.~ to
live for herself. And she can live for
herself only it she produces and is

helped to produce everything for her
requirements. within her own bor-
ders. She need not be. she ought not
to he drawn into the vortex of mad
and rtunous competition which
breeds fratricide. jealousy and many
other evils. But who is to stop her
great millionaires from entering in to
the world competition’? Certainly noi
legislation. Force of public opinion.
prq~r education. however. can do a
great deal in the desired dircciion.
The handloom industry is m a dying
condition. I took special care during
my wanderings last year to see as
many weavers as possible, and my
heart ached to find how much ;hey
had lost. how families had re!ired
from this once flourishing and
lio~iourahlc occupation. If we follow
the Swadeshi doctrine. ii woul;: ix
your duty and mine to find auf nei$-
hours who can supply our wan!:5  and
teach them to supply them where
they do no1 know how to proceed.
assuming that there are neighhours
who arc in want of hcalihy occupa-
tion. Then evcrv village of India will
almost he a self-supporting  and self-
coniaincd unit. exchanging only such
necessary commodities with other
villages where they are not locally
producihlc.  ‘l‘his  may all sound non-
sensical. Well. India is a country of
nonsense. Ii is nonsensical to parch
one’s throat with thirst when a kindly
Mohammedan is ready to offer pure
water !,I.> drink. And yet thousands of
Hindus would rather die of thirst
than drink water from a Mohamme-
dan household. These nonsensical
men can also, once they are con-
vinced that their religion demands
that they should wear garments
manufactured in India only and eat
food only grown in India. decline to
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wear ar.y other clothing or eat any
other food. Lord Curzon set the
fashion oi tea-drinking. And that
pernicious drug now bids fair to
overwhelm the nation. It has already
undermined the digestive apparatus
of hundreds of thousands of men and
women and constitutes an additional
tax upon their slender purses. Lord
I-lardinge  can set the fashion for Swa-
deshi, and almost the whole  of India
will forswear foreign goods. There is
a vcrsc in the Bhagavad Gita.  which
freely rendered. means masses follow
the classes. It is easy to undo the evil
of the thinking portion if the com-

munits were to take the Swadcshi
WW.  even though it may for a time
cause considcrahle  inconvcniencc.  I
hate legislative interference in any
department of life. At best, it is the
lesser evil.  But I sould tolerate. wel-
come. indeed plead for a stiff protec-
tive duty upon foreign goods. Natal.
a British Colony. protected its yogar
by taking the sugar that came from
another British coiony,  hlauritius.
England ha:; sinned against India by
fol-cing  fret trade upon her. It may
have been food for her. hut it has
been poison for this country.

M,K. Gandhi, Speeches and Writings of M.K. Gandhi, 1919.

ass Production CM
~r~d~ction by the

Ps Gandhi said. the poor of the world cannot he helped
by mass production, only by production by the masse!;.
The system of mass production. based on sophisticated,
highly capita-intensive. high energy-input dependent.
and human labour-saving technology. presupposes that
you arc a!~rady rich. for a greal deal of capital investment
is needed to establish one single workplace. The system of
production by the masses mobilizes the priceless resources
which are possessed by all human beings. their clever
brains and skilful hands, and supports them with first-class
tools. The technology of mass production is inherently
violent. ecologically damaging, self-defeating in terms of
non-renewabie  resources. and stultifying for the human
person. The technology of production by the masses,
making use of the best of modern knowledge and exper-
ience. is conducive to decentralization. compatible with
the laws of ecology. gentle in its use of scarce resources.
and designed to serve the human person instead of making
him the servant of machines. I have named it intermediate
technology to signify that it is vastly superior to the primi-
tive technology of bygone ages but at the same time much
simpler. cheaper and freer than the super-technology of
the rich. One can also call it self-help technology, or
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democratic or people’s technology - a technology to E.F, Schumacher,
which everybody can gain admittance and which is not ~~~~~~~~  Beautify,,
reserved to those already rich and powerful. 1973~

The dominant paradigm of work in Western Europe and
North America in the nineteenth and twentieth centuries
emerged from the individualist, puritan ethic which was
generated by the Reformation and confirmed by the
industrial revolution. As that period of history comes to
an end. will we go hack to pre-industrial or pre-Reforma-
tion paradigms of work? I do not think so, at least not
exactly.

The new paradigm of work will, I believe. owe quiie a
lot to what Schumacher has called Buddhist economics.
He says that the Buddhist point of view takes the function
of work to be threefold: to give a man a chance to utilize
and develop his faculties; to enable him to overcome his
ego-centredness  by joining with other people in a common
task; and to bring forth the goods and services “ceded for
a becoming existence. This is not unlike William Morris’s
view that ‘a man at work, making something which hc
feels will exist because he is working at it and wills it. is
exercising the energies of his mind and sou:  as well as oi
his body....lf  WC work thus we will be men. and our days
will be happy and eventful’. But I believe that both Schu-
macher and Wiiliam Morris underestimated the signif-
cance of increasing economic equality between men and
women, and therefore also the centrally important change
that will probably take place in our relative valuation of
paid and unpaid work.

1 suggest that the new paradigm of work which is now
emerging will see work as something which every human
being should be able to take satisfaction in doing. Work.
whether paid or unpaid, will signify those activities which
are undertaken to satisfy human needs - one’s own and
other people’s; and those needs will be assumed to include
the higher level needs for love, esteem and personal
growth a- well as the basic needs for food. clothing, shel-
ter and safety. Work will no longer be regarded as a chore
- as something to be endured by the less fortunate (like
the slaves in ancient Greece), to be shirked whenevet
possible. and ultimately to be abolished by automation. It
will no longer be regarded as a job. to be created and pre-



served. counted and recorded. for its own sake. In a sane.
humane. ecological society work will be necessary and
desirable activity wliich confirms people in the knowledge

James Robertson, of their own worth, which confrms  the meaning of their
The Sane relatiotiships  with other people, and which confirms their
Alternaiwe,  1978. unity with the natural environment in which they live.

./
SC! 1 rk Versus Useless Toil

The above title may strike some of
my readers as slrange. It is assumed
by most people nowadays that all
work is useful, and by most well-to-
do people that all work is desirable.
Most people, well-to-do or not,
believe that. rvcn when a man is
doing work which appears to be use-
less. he is earning his livelihood by it
- hc is ‘employed’, as the phrase
goes; and most of those who are well-
to-do cheer on the happy worker
with congratulations and praises, if
he is on!j ‘industrious’ enough and
deprives himself of all pleasure and
holidays in the sacred cause of
labour.  In short, it has become an
article of the creed of modern mora-
lity that all labour is good in itself -
a convenient belief to those who live
on the labour of others. But as to
those on whom they live, I recom-
mend them not to take it on trust, but
to look into the matter a lit!],-
deeper.

1~3 us grant, first, that the race of
man must either labour or perish.
Nature does not give us our liveli-
hood gratis; we must win it by toil of
some sort or degree. Let ussee,  then,
if she does not give us some compen-
sation for this compulsion to labour,
since cer; ;,,ly in other matters she
takes care to make the acts necessary
to the continuance of life in the indi-

vtdual and the race no! on!y L..-...rn,l,,r.
able, but even pleasurable.

You mav be sure that she does SO.
that it is of :hc nature of man, when
he is not diseased. to take pleasure in
his work under cer!ain conditions.
And, yet, we must say in the teeth of
the hypocritical praise of all labour.
whatsoever it may bc, of which I
have made mention. that thcrc is
some labour which is so far from
being a blessing that it is a curse; that
it would be better for the community
and for the worker if the latter wcrc
to fold his hands and refuse to work,
and either die or let us pack him off
to the workhouse or prison -which
you will.

Here. you see, are two kinds of
work-one good. the other bad; one
not far removed from a blessing, a
lightening of life; the other a mere
curse, a burden to life.

What is the difference between
them, then? This: one has hope in it.
the other has riot. It is manly to do
the one kind of work, and manly also
to refuse to do the other.

What is the nature of the hope
which, when it is present in work.
makes it worth doing?

It is threefold, I think - hope of
rest, hope of product, hope of plea-
sure in the work itself; and hope of
these also in some abundance and of
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good quality; rest enough and good
enough to be worth having; a product
worth having by one who is neither  a
fool nor an ascetic; pleasure enough
l’or all of us to be conscious of it while
we are at work: not a mere habit, the
loss of which we shall feel  as a hdgety
man feels the loss of the hit of string
he fidgets with.

I have put the hope of rest lirst
because it is the simplest and most
natural part of our hope. Whatever
pleasure there is in some wjork.  there
is certainly some pain in all work, the
beast-like pain of stirring up our
slumbering energies to action, the
beast-like dread of change when
things arc pretty well with us: and the
compcnr~.ation  for this animal pain in
animal rest. We must feel while we
are working that the time will come
when we shall not have to work. Also
the rest, when it comes, must bc long
enough to allow us to enjoy it; it must
be longer than is merely ncccssary
for us to recover the strength we have
expended in working, and it must be
animal rest also in this; that it must
not be disturbed by anxiety, else we
shall not be able to enjoy it. If we
have this amount and kind of rest wc
shall. so far, be no worse off than the
beasts.

As to the hope of product. I have
said that Nature compels us to work
for that. It remains for us to look to it
that we do really produce something,
and not nothing, or at least nothing
that we want or are allowed to use. If
we look to this and use our will.? v.e

shail. so far. be better  than machines.
Tr,c. hope of pleasure in the work

it-elf: how strange that hope must
seem to some of my readers - to
most of them! Yet I think that to all
living things there is a pleasure in the
cxercisc of their cnergics, ar.d that
even beasts rejoice in being lithe and
swift and strong. But a mart at work,
making something which he feels will
exist because he is working at it and
wills it, is exerci+:ing  the eocrgics of
his mind and soul as well  as of his
body. Memory and imagination he!p
him as hc works. Not onI!:  his own
thoughts. but the thoughts of the
men of past ages to guide his hands;
and, as part of the human race. he
creates.  If we work thus we shall be
men. and our days vvill he happy and
cventfut.

Thus worthy work carries with it
the hope of pleasure in rest. the hope
of the plcasurc in our using what it
makes. and the hope of pleasure in
our daily creative ski!].

All other work but this is worth-
less; it is slaves’ work - mere toiling
to live, that we may live to toil.

‘Therefore, since we have, as it
were, a pair of scales in which to
weigh the work now done in the
world, let us use them. Let us esti-
mate the worthiness of the work we
do, after so many thousand years of
toil, so many promises of hope
deferred. such bouodless exultation
over the progress of civilization and
the gain of liberty.

William Morris, Usefu:  lh’ork  Versus Useless Toii. 1885

No race can prosper till it learns there is as much dignity in tilling a field as
in writing a poem. -~ BookerT. Washington
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2 CRITICISMS AND REJOINDERS

w Enfertaining

Since the idea of interngediate tech-
n o l o g y  wz tirst put forwa;,d,  a
number of objections have been
raised. The most immediate objec-
tions arc psychological: ‘You are try-
ing to withhold the best and make us
put up with something inferior and
outdated’. This is the voice of those
who are not in need, who can help
ihemselves  and want to be assisted in
reaching  a higher standard of living
at once. It is not the voice of those
with whom we are here concerned,
the povel~ty-stricken multitudes who
lack any real basis of existence.
whether in rural or in urban areas.
who have neither ‘the best’ nor ‘the
second best‘  but go short of even the
most essential means of subsistence.
One sometimes wonders how many
‘development economists have any
real c:>mprehension  of the condition
of the poor.

There are economists and econo-
metricians who believe that develop-
ment policy can be derived from
certain allegedly fixed ratios. such as
the capital/output ratio. Their argu-
ment runs as follows: The amount of
available capital is given. Now. you
may concentrate it on a small number
of highly capitalized workplaces, or
you may spread it thinly over a large
number of cheap workplaces. If you
do the latter, you obtain less total
output than if you do the former; you
therefore fail to achieve the quickest
possible rate of economic growth.
Dr. Kaldor,  for instance, claims that
‘research has shown that the most
modern machinery produces much

more output per unit of capital
invested thaln  less sophisticated
machinery which employs more
people’.  Not only ‘capital’ but also
‘wages goods’ are held to he a given
quantity. and this quantity deter-
mines ‘the limits on wag.es emplny-
ment in any country at any given
time’.

If we can employ only a limited
number of people in wage Iahour.
then Ict us employ them in the
mosl productive  way. so that they
make the biggest possible contri-
bution to the national output,
bccausc that will also give the
quickest rate of economic growth.
You should not go deliberately out
of your way to reduce productivity
in order to reduce the amotmt of
capita! per worker. This seems to
me nonsense because you may find
that by increasing capital per
worker tenfold you increase the
output per worker twentyfold.
There is no question from every
point of view of the superiority of
the latest and more capitahstic
technologies.

The lirst thing that might be said
about these arguments is that they
are evidently static in character and
fail to take account of the dynamics
of development. To do justice to the
real situation it is necessary to con-
sider the reactio1.s and capabilities of
people, and not confine oneself to
machinery or abstract concepts. As
we have seen before. it is wrong to
assume that the most sophisticated
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equipment, transpianted into a n
unsophisticated  environment. will be
regularly worked at full capacity, and
if capacity utilization is lo-w. then the
capital/output ratio is also low. It is
therefore fallacious to treat capital/
output ratios as technological facts.
when they are so largely  dependent
on quite other factors.

The question must be asked. morc-
over, whether there is such a law. as
Dr. Kaldor asserts. that the capital/
output r-atio grows if capital is con-
centrated on fewer workpla~cs.  No
one w i t h  the s l i g h t e s t  industrlsi
cxpcricnce wodld cvcr claim to have
not&d the existence of strch a ‘law’.
nor is there any foundation for it in
any science. Mechanization  axi
automation arc introduced to
incrcasc the productivity of lab~ur.
i.c. the war-kcrioutput r a t i o .  and
their e f f e c t  011 the  cafritalioutput
ratio may just as well bc ncgativ,c  ilS it
may bc positive.  Countless examples
can be quoted where advances in
technology climinatc  workplaces at
the cost of ~111  additional input of
capital without affecting the volume
of output. It is therefore quite untrue
to assert that a give n amount of capi-
tal invariably and necessC\y pro-
duces the biggest total output when it
is concentrated on the smallest
number of workplaces.

The greatest weakness of the argu-
ment, howcvcr, lies in taking ‘capital’
- and even ‘wages goods’ - as
‘given quantities’ in an mrder-
employed economy. Here again. the
static outlook inevitably leads to
erroneous conclusions. The central
concern of development policy must
be the creation of work opportunities
for those who. being unemployed,
are consumers -- on however miser-

able a level - without contributing
anything to the fund of either ‘wages
goods’ or ‘capital’. Employment is
the very precondition of everything
else. The output of an idle man is nil.
whereas the output of even a poorly
equipped man carr be a positive con-
tribution. and this co:rtribution can
be to ‘capital’ as well as to ‘wages
goods’. The distinction between
those two is hy no means as definite
as the cconometricians arc inclined
to think. hccausc the dchnition  ot
‘capital’ itself dcpcnds decisively on
the level  of technology  cmploycd.

Let us consider a very simple
example. Some earth-moving job has
to hc done in an a;ea of high unem-
ployment. Thcrc is a wide choice ot
tcchnologics.  ranging from the most
modern earth-moving eqt~ipment to
purely manuat work without tools of
any kinJ. The ‘output is fixed by the
nature of the joh. and it is quite clear
that the capitalioutput ratio will bc
highest. if the input of ‘capital’ is
kept IOW~SI.  If the job were d o n e
without any tools. the capital/output
ratio would be infinitely large. l?Ui
the productivity per man would be
exceedingly !ow.  If the job were done
at the highest level of modern tech-
nology. the capital/output ratio
would he low and the productivity
per man very high. Neither of these
extremes is desirable. and a middle
way has to be found. Assume some
of the unemployed men were first set
to work to make a variety of tools.
including wheel-harrows and the
Like, while others were made to pro-
duce various ‘wages goods’. Each of
these lines of production in turn
could be based on a wide range of
different technologies. from the sim-
plest to the most sophisticated. The
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task in e;lery case would be to find an
intermediate technology which
obtains a fair level of productivity
without having to resort to the kT#lr-
chase of expensive and sophisticated
equipment. The outcome of the
whole venture would he an economic
development going far beyond the
completion of the initial earth-mov-
ing project. With 3 total input of
‘capital‘ from outside which might he
much smaller than would have been
involved in the acquisition of the
most modern earth-moving equip-
mcnt. and an input of (previously
unemployed) lahour much greater
than the ‘modern’ method would
have demanded, not only a cgiven
project would have hcen completed,
but a whole community would have
hecn set on the path of dcvelopmcnt.

I say, therefore, that the dynamic
approach to development, which
treats the choice of appropriate,
intcrmediatc technologies as the cen-
tral issue. opens up avenues of cm-
structive action, which the static.
econometric approach totally fails to
recognize. This Icads to the next
objection which has been raised
against the idea of intermediate tech-
nology. It is argued that all this might
be quite promising if it were not li)r ii
notorious shortage of entrcprcneur-
ial ability in the under-developed
countries. This scarce resource
shouid therefore be utilized in the
most concentrated way. in places
where it has the best chances of suc-
cess, and should be endowed with the
finest capital equipment the world
can offer. Industry, it is thus argued,
should be established in or near the
big cities, in large integrated units.
and on the highest possible level of
capitalization per workplace.

The zrgument h inges  on  the
assumption that ‘entrepreneurial abi-
lity’ is a tixrd and given quantity. aid
thus again hctrays :I put-cl! static
point of view. It is. of course. neither
lixcd nor given. being Iar~ely  3 func-
tion of tho technc,log!, to be
employed.  Men quite incapahlc of
acting as entrepreneurs  on the level
of modern technology may nonethc-
Icss be fully capable of making a suc-
ccss of ii small-scale enterprise set up
on the basis of intermediate tcchno-
logy - for reasons already erplainctl
above.  In fact.  it seems to mc that rhe
apparent shortage of entrcprcneurs
in many dcvcloping countries today
is precisely the result of the ‘negntivc
demonstration ef’tect‘  of ;I sophisti-
cated technology  intiltrated into an
unsophisticated environment. The
introduction of an ;lppropriatc.  intcr-
mediate technology would not he
likely to founder on any shot-tnge  of
entrepreneurial  ability. Nor would it
diminish the supply of entrcprcncurs
for enterprises in the modern sector:
on the contrary. by spreading fanii-
liilrity with systematic, technical
modes of pl-oduction over the entire
population. it would undoubtedly
help to increase the supply of the
required talent.

Two further arguments have been
advanced against the idea ol’intcrme-
diate technology - that its products
would require protection within the
country and would be unsuitable fol
expori.  Both arguments are based on
mere surmise. In fact II considerable
number of design studies and cost.
ings. made for specific products in
specific districts. have universally
demonstrated that the products of an
intelligently chosen intermediate
technolog  could actually be cheaper
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Appropriate Technology, ,,,SC-
ological ependence and the k$f

Technological Gap
The idea of appropriate technology
sometimes meets with the criticism
that it carries a thinly veiled neo-col-
onial implication - dn implication
that the existing. modern, efficient
technology  is not right for the dcvel-
opingcountries. whichshould hesatis-
tied with somethin:; inferior. sccond-
best, less  cflicient. This is a serious
reaction which meritscareful study.

To begin with, one rnust recognize
that there is an clement of truth in
this objection. If the situation is such
that all technological power is con-
centrated in the rich countries. :md
that therefore the only efficient tcch-
nology developed and existing is the
capital-intensive and sophisticated
technology. then it is quite true that
the use of this technology is inevi-
table, even though it may not be
ideally suited to the needs and
requirements of developing coun-
tries. Its superior efficiency would
outweigh its inappropriateness. In
that case. it is very proper that all
efforts he concentrated on achieving
a transfer of this modern technology
under the best possihle conditions.
free of undue restrictions and involv-
ing the least possible drain of other
resources. That certainly is the situ-
ation in certain sectors (for example.

oil refineries or atomic energy instnl-
Intions) where safety and precision
and other related product require-
ments are supreme. Bot those who
advocate appropriate technology.
while quite ready to admit that such
areas exist, would argue; (a) that this
is not the situation in all or most sec-
tors of the economy; and (h) that
even wjhere  it doe:;  exist it is only a
second-best solution for the develop-
ing countries. The best solution
would he to develop a technology
which is at once efficient and modern
and yet better geared to the
I-esourccs and requirements of devel-
oping countries.

Those who are suspicious of the
idea of an appropriate technology
sometimes also argue as follows:
‘The industrialized couatrics  are rich:
they use a modern. sophisticated,
capital-intensive technology; ergo.
they must he rich because they use
this particular technology’. If the
iden is put in this form, the error in
the reasoning will spring to the eye.
The industrialized countries are not
rich because they use a capital-inten-
sivc technology. On the contrary,
one could argue rhat if in the early
stages of their industrial revolutions
the industrialized countries had tried

than those of modern factories in the the primary task is to put them to
nearest big city. Whether or not sti;:~ work so that they will produce useful
products could be exported is an goods from local materials for local
open question; the unemployed are USC.
not contributing to exports now, and
E.F. Schumacher, Smallis Beautiful. 1973.
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to use the technology which they
rightly use today they would never
have become as rich as they are now
(although this is a hypothetical argu-
ment that cannot be proved one way
or the other). The industrialized
countries are not rich because they
use the sophisticated, capital-inten-
si‘de  technology; the line of causation
is the other way round. They use the
capital-intensive technology  - and
rightly so-because they are rich.

‘l‘he suspicion of appropriate tech-
nology is increased when the pro-
posal takes the form of suggesting an
intermediate technology. In fact, the
appropriate technology in a number
of important respects, such as capital
intensity. will . be intermediate
bctwecn the traditional technology
now prevailing over the activities of
most people in developing countries
and the modern, capital-intensive
technology widely prevailing in the
industrialized countries. Rut the idea
of ‘intermediate technology’ can be
misinterpreted as suggesting a tech-
nology which is intermediate in
efficiency between the low efficiency
of present traditional technologies
and the high efficiency of modern
technology. This is not in the mind of
those who use the term ‘intermediate
technology’, they rightly emphasize
that the intermediate technology
they advocate is in fact the most
efficient for the circumstances of
most developing countries. All the
same, it is preferable to speak of
‘appropriate technology’ rather than
‘intermediate technology’.

The criticisms of appropriate tech-
nology may be further allayed by
emphasizing that it is a transitional
policy and not a permanent policy.
As developing countries succeed in

achieving development. their factor
proportions will become more similar
to those of the industrialized coun-
tries. and the difference  in the tech-
nologies appropriate for the two
groups of countries will diminish and
perhaps tinally disappear. One can
say that the purpose of those who
emphasize that the technology
appropriate for developing countries
i s  differerit  f r o m  the technology
appropriate for rich industrialized
countries is precisely to make their
own statement redundant. As devel-
opment is successfully achieved by
means of appropriate technology, the
need for a different appropriate tech-
nology for developing countries will
gradually disappear.

Again, the critics of the concept
sometimes argue that it in effect
establishes two different standards
and will therefore create and per-
petuate a ‘technological gap’. This is
a misconception. The gap exists in
the fact that some countries are poor
while other countries are rich. The
task is to reduce or eliminate this gap
- the economic gap. Different tech-
nologies will serve to reduce the
economic gap and hence, ultimately,
to eliminate the need for different
technologies, as just argued. If we
misdefine the problem by declaring
that the gap is a technological gap,
and then try (disregarding the econ-
omic gap) to apply exactly the same
technology to the two groups of
countries, the real economic gap will
widen further instead of narrowing.
Thus, to say that the application of
appropriate technology perpetuates
the gaps between rich and poor coun-
tries is a travesty of the true position.
H. Singer. Technologies for Basic Needs.
1977.
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There are two themes running
through Emmanuel’s book (Arghiri
Emmanuel: Appropriate -r Underde-
veioped Trchnnlogy. I982]:  the first
concerns of the multinationals in
economic development; the second,
an assessment of appropriate techno-
logy. In general Emmanuel believes
that the most advanced and capital-
intensive technology is also the tech-
nology which maximizes output, and
consequently is in the best interests
of the developing countries. He also
believes tha, the multinational com-
panies are the most effective mech-
anism for transferring advanced
country technology and Lerefore
should be welcc.med as a medium of
development, not criticized as a
cause of underdevelopment. Advo-
cates of intermediate technology -
Schumacher, Latham-Koenig and
McRobie  - are criticized for a short-
sighted view. putting jobs before out-
put: ‘the goal is not to put people to
work, cost what it may, but to give
them something to eat’.

Emmanuel’s book contains a con-
siderable number of logical errors,
factual mistakes and misleading com-
parisons. Moreover, there are no
arguments which have not been
heard before, either with respect to
multinational companies (MNCs)  or
appropriate technology (AT).
Nonetheless, the book must be taken
seriously. Emmanuel is a dis-
tinguished writer and thinker, who is
likely to have considerable influence.
He writes with a misleading confi-
dence - one would say dogmatism
- and apparent clarity, which makes

his arguments persuasive. In my
view, these arguments are seriously
flawed and his conclusions incorrect
with respect to both the major
themes.

Accepting that developing ccun-
tries need advanced-country techno-
logy, it does not follow that MNCs
are the most effective vehicle of tech-
nology transfer as Emmanuel claims.
C::mtries can and do acquire
advanced-country technology in a
variety of ways, many of which break
down ihe package and separate
acquisition of technology from
finance and ownership of resources.
Such arm’s-length acquisition of
technology has much to recommend
it, because it permits countries to
avoid many of the adverse effects of
MNC activities. for example. the
inhibiting effects on local learning,
the close influence of MNCs on
government policies. the poor terms
the developing country tends to
receive, the tax allowance, and the
often devastating effects on con-
sumption patterns. Emmanuel
ignores each of these effects. He cites
the cases of Japan, of South Korea,
and of Taiwan as examples of suc-
cessful use of advanced-country tech-
nology, but ignores the fact that
these countries have, to a large
extent, acquired their technology at
arm’s length rather than directly
through MNCs, and have therefore
managed to get the best out of the
technology, without suffering its
worst effects.

Appropriate technology is dis-
missed by Emmanuel for putting jobs
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before output and income. The
attack is misconceived because the
appropriate technologies advocated
do not do this: they maximize
employment and output. Lack of
research in the area of ATs has
undoubtedly meant that in many
areas efficient appropriate tech-
niques are non-existent. This is prc-
cisely why groups such as ITDG were
established:  their activities consist in
developing and promoting efficient
ATs which increase output as well as
jobs. Many examples could be cited
from cement production to sugar
processing, egg tray manufacture to
windpower. The argument for appro-
priate technology is not that jobs
should be put before output, but that
techniques can be developed  which
promote both. The need for such
development arises from the distort-
ing effects of advanced-country tech-
nology in many countries.
concentrating investment resources
on a minority, leaving the great
majority in conditions of uncmploy-
ment or underemployment, with
minimal incomes. AT is intended to
raise productivity and incomes out-
side the advanced technology sector
and so to extend the benefits of
development throughout the popula-
tion. In many countries, there is no
effective redistribution of income, so
that while capital-intensive tech-
niques may raise incomes, they do
not give the many poor ‘something to
eat’. The only effective way of raising
Frances Stewart Appropriate Technology 1983

the incomes of the poor is to raise
their ability to earn income: appro-
priate techno!ogy  is designed to help
secure precisely that. The objective
of AT is to raise the incomes of the
poor; the technologies and jobs are
vehicles to achieve this, not ultimate
objectives.

Again. Emmanuel cites the cases
of South Korea and Taiwan to show
that advanced technology works. He
is right to consider them as generally
successful, but what thev show is
rather different. In these countries.
more labour intensive technologies
were selected, and many advanced-
country techniques were adapted to
the special conditions of the coun-
tries, while rural technologies were
also widely introduced. In these
countries. then, the benefits of
growth were widely spread, to a con-
siderable extent because of the care-
ful selection of more appropriate
technologies. The Latin American
countries provide examples of near
‘pure’ use of advanced-country tech-
nology, using the MNC as the major
vehicle of iransfer (the combination
advocated by Emmanuel). Among
these countries. output generally
grew quite fast. but its benefits were
mainly confined to the upper income
groups: the poor remained poor,
unemployed or underemployed, and
their numbers increased. Emma-
nuel’s chosen strategy did not suc-
ceed in giving them sufficient to eat.

There should be no place for machines that concentrate power in a few
hands and turn the masses into mere machine minders. - Mahatma Gandhi I
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Appropriate technology is the latest. or one OF the latest.
strategies devised to soothe the social conscience of the
affluent countries, which do not cease to protrzt against
the enormous human suffering that economic undertieve-
lopment perpetuates - suffering that cohahiis  in this
world with exaggerated and, so to speak, insultinK  luxury.

What has occurred for decades can be likened to new
wine being poured into old wineskins: new technological
strategies being poured into the same old, dependent,
autocratic social structures of most underdeveloped coun-
tries. Unless  deep-rooted changes in the social structures
of the developing countries take place and are accompa-
nied by fundamental changes in the attitudes of the devel-
oped ones. all partial strategies - basic needs. mass
education. fertility control, ‘sites and services’, .the green
revolution’. and others - are doomed to have only
limited su;cess. Let us face the facts. All these s:rategies
have been tried before. in one form or another. in the past
twenty-five years. In fact. we have hardly any new solu-
tions for the 1980s.  Not even the wine is new. What in
most cases is missing is the determination to act. Both
local and international powers and decision centres (such
as the Pentagon. ITT and the like) are unwilling to change
radically a social structure that is cumulatively beneficial
to a handful of people 5ut that inexorably damages the
vital chances of the majority and is at all times compliant
with the economic interests of the developed countries. It
is, however, crtiemely difficult to generate this determi-
nation to change in a world that is still,strained  by the fear
of communism and still owes its prosperity to the present
international division of labour.

LUE de Sebastik
in J. Ramesh and
2. Weiss,
Mobi/kiny
TechnolcJy  for
World
Development.
1979.

The main conclusion that WC must taneously prepared to consider the
draw is that, to the extent that tech- need for social and political change.
nology becomes not only a function Indeed, it is only through political
of but in fact an integral part of the change, and in particular through
dominant politica,l  interests. it is achieving liberation from the econ-
impossible to think in terms of tech- omit and political shackles of a domi-
nological change unless we are simul- nant class, that the possibility of
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significant technological change can
emerge. The category of ‘inappro-
priateness’ in technology, as that of
underdevelopment in general, is the
inevitable function of a world trade
system that reinforces the supremacy
of the united interests of foreign capi-
tal and an indigenous elite: techno-
logy becomes one of the prime means
by which this supremacy is main-
tained.

Within this perspective, we set
clearly why intermediate technology.
although in principle admirably
suited to the conditions prevailing in
the traditional sector of the economy
of many underdeveloped countries,
is unlikely to be successfully applied
in practice unless accompanied by
the necessary structural political
changes. These changes are not
merely of a cosmetic and superticial
nature, but reach to the heart of the
political systems of the under-
developed countries. They therefore
relate as much to changes in the
modern sector as to those demanded
by the traditional sector, if a situation
in which the two sectors work in co-
operation is to be substituted for the
present one in which the one domi-
nates and suppresses the other.

To take a specific example. sup-
porters of intermediate technology
often point to China as an example of
a relatively underdeveloped country
in which a pattern of dual decelop-
ment embracing both modern and
traditional sectors of the economy
has been achieved. There are many
instances of ways in which the
Chinese have been able to use human
labour to carry out tasks that would
have been mechanized in the West,
and Chinese technology is frequently
referred to as a prototype of genuine

intermediate technology~.  I t is
important to realize. hov:ever. that
ihis has only been achieved since the
People’s Revolution in 191X. and in
particular since the Great Leap For-
ward that began at the end of the
1950s. during which the Chinese
broke with their Soviet technical
advisers and Mao Tse Tung first put
forward his ‘walking on two legs’
strategy for industrial and technolo-
gical development. This strategy
refers to the technique of combining
agricultural with industrial develop-
ment, new with traditional produc-
tion techniques. and small-scale
labour-intensive local industry with
large-scale capital-intensive modern
industry. Much of China’s advanced
technology was originally imported
from the Soviet Union, Japan and
Europe. and it has heen estimated
that, next to the US and the USSR,
China must soon he considered as the
third most important technological
power in the world.

How relevant is China’s cxper-
ience to the situation of other under-
developed countries, faced with a
similar set of initial conditions? It is
important to stress that science and
technology in China cannot he exam-
ined apart from the social, economic,
political and ideological setting in
which they are pursued. It has been
pointed out that Chinese planners
have set ahout solving the type of
problems now faced by many devel-
oping countries by imposing social
controls which policy-makers in
other societies may not have access
to. These range from controls on pat-
terns of consumption and the level of
real wages to the redistribution of
income on egalitarian grounds. They
are closely tied to the structure of
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political power and the social objec-
tives of those responsible for policy-
making. It appears to be the non-
competitive  structure of the Chinese
economy which enables the sharing
of technology a n d  teclmological
know-how between enterprises, and
the protection of the markets of
small-scale industries.

Other countries in which an inter-
mediate technology has already
become an important p’trt  of official
development strategy are Cub:: and
N o r t h  Vietnam. P.chievements o f
North Vietnamese  scientists and
technologists, for example, working
under war conditions and on severely
limited resources,  range from the

development of an efficient  transport
system based mainly on bicycles, to
the breeding of various water plants
for use in flooded fields as an alterna-
tive to chemical methods of nitrogen
fixation. The distinctive feaiure of
these countries is that they have
created. often only after bitter strug-
gle. ari economic system based on a
planned, rather than a market. econ-
omy. This would appear to substan-
tiate the suggestion that Lilly
aiternative to the advanced tcchnc-
logy that characterizes the industria-
lized countries. presen,ts a political as
much as a technological challenge to
the existing economic system.

David Dickson, Alternative Technoiogy,  ‘I 974

We have had cases where people in
big industry tried to oppose AT. But
they were half-hearted. We haven’t
met great opposition -- but that may
be a function of the fact that the
movement is still very small. Even
so. our experience  is that a number
of governments have done fantastic
work without great upheavals. Look
at what India has done. She has
reserved a whole range of products
for the small-scale  sector to produce,
and made credit much easier to get.
Nobody has raised great political
screams about this. The Indians have
George McRobie, Ceres. 1983.

demonstrated that you can begin to
change the rules of the game within
the existing structure. These are
steps towards my ideal. everybody’s
ideal, of nonviolent revolutions.
Where you have particular types of
structure, as used to be the case in
Ethiopia and Iran, where the struc-
ture itself was violent toward the
people. there is no chance for non-
violent change. But where you’ve got
a relatively open political structure.
there are lots of things that can be
done within that to make it easier for
the poor to help themselves.

Development does not start with goods: it starts with people and their edu-
cation. organization and development. - E. F. Schumacher I



3 NEW DEVELOPMENT THEORIES

It is now becoming increasingly clear
that conventional development strat-
egies which emphasize the growth of
gross national product per se, without
at the same time inquiring into the
pattern ot growth which determines
its fruits, do not, in most developing
countries, alleviate mass poverty and
unemployment. What has happened
in many cases is that through conven-
tiona! growth strategies the fruits of
growth have been concentrated in
the hands of a small privileged
minority and have not reached the
bulk of the population. One of
the factors which seems to have con-
tributed to the perpetuation of
poverty is that rapid growth has
occurred in the small modern sector
of the economy using most advanced
imported technology. This growth
has not spilled over into the rural tra-
ditional and urban informal sectors.
In fact, quite often growth in the
modern sector has occurred at the
expense of these sectors. Technologi-
cal progress in the former often does
not lead to the raising of technolopi-
cal levels in the latter.

If past patterns of development
have not yielded the desired results,
there is clearly a need for current
development strategies to be reor-
iented towards the elimination of
poverty and the unemployment and
the fulfilment  of basic needs. These
three elements are all inter-related.
Both unemployment and underem-
ployment prevent the majority of the

population in developing countries
from having access to minimum per-
sonal consumption needs such as
adequate food and shelter, and to
minimum social services such as
water,  education. saniiation. medical
facilities and transport. Thus the
technology required for a basic-needs
strategy in a developing country must
concentrate more than in the past on
meeting the requirements of the
small farmer. small-scale rUrdl  indus-
try and the informal sector producer.
Such a strategy calls for, and is in
turn supported hy, a special kind of
appropriate technology: a technology
which differs from that developed in
the industria!ized  countries by the
industrialized countries and for the
industrialized countries even more
than the difference in factor propor-
tions would require. This is so
because under a basic-needs strategy
technology must bear the double bur-
den of adapting existing or imported
new technology to the general situ-
ation of the developing country and
of underpinning the redistribution of
iuromes which goes with a basic-
needs strategy. For this reason it
might be called a ‘doubly appropri-
ate’ technology. It can safely be
assumed that a ‘doubly appropriate’
technology must contain a greater
element of technological innovation
(although possibly based on pre-
existing knowledge nor currently
selected for use or development by
the industrialized countries1 than a
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‘simple appropriate’ technology. tatiun applied tn existing
which caii  more often use the instru- technologies, usually devclopcd  in
ments of selective choice and adap- the industrialized countries.
Pans Singer, Technologies for Basic Needs. 1977.

ee

As an organizing concept for a devel-
opment strategy, Basic Human
Ncci:, - as the name implics - is
concerned with the primary needs of
communities and individuals. It
rejects the sacrifice of a minimum
decent (socially determined) stan-
dard of life for workers and peasants,
either to provide the ‘incentive’ for
capitalist accumulation or the means
to socialist reconstruction for the
putative benefits of rather vaguely
identified future generations. In
rejecting the maximization of the
rate of growth of productive forces, it
also denies the primacy of accumu-
lation.

BHN as a strategy has five broad
targets. It seeks to provide:

-basic consumer goods - food,
clothing, housing, basic furnish-
ings and other socia!ly defined
necessities (including, in China,
a decent burial);

- universal access to basic ser-
vices, e.g. primary and adult
education, pure water, preven-
tative and curative health
programmes, habitat (environ-
mental sanitation, urban and
rural community infrastructure)
and communications;

-The right to productive employ-
ment (including self-employ-
ment) yielding both high
enough productivity and equit-

able enough remuneration to
allow each household to meet its
basic personal consumption out
of its own income;

-an infrastructure capable of:
producing the goods and scr-
vices required (whether directly
via domestic production or
indirectly through foreign
trade); generating a surplus to
finance basic communal ser-
vices: providing investment suf-
ficient to sustain the increases in
productive forces needed to
advance towards the fulfilment
of BHN:

-mass participation in decision-
taking and the implementation
of projects.

The BHN strategy envisaged here
is production-oriented - transfer
payments in the sense of second-
ary redistribution of consumption
power are not central. Its emphasis
is on primary redistribution - of
income, assets, power - because it
views the separation of production
and distribution as theoretically
unsound and practically impossible.
The need for productive employ-
ment is therefore both an end and a
means and accumulation, while
denied the status of an end, is seen
as critical.

But BHN is not concerned with
absolute poverty or minimum needs
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Basic Needs strategies try to leave co-me out. (UNITED NATIONS)
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judgenients - radical inequality of
results (not just of opportunity) is
perceived as an evil.

Participation is a vital means to
achieving these goods as weil  as an
end in itself. The strategy does not
propose marginal tinkering, but a
form of liberation much closer to rev-
olution - non-violent or otherwise.
Consensus  a n d  m u t u a l  iiiterest
models of the state which deny class
clifferenccs  and the integral nature of
struggle are rejected: there is no way
the strategy  can work without mass
participation and control.

The  BHN strategy taken as a
whole is. not maternalistic:  priority
emphasis on a number of the basic
goods and services nientioncd  are
bard to ,justify  on market force or
socialist production grounds. Some
(especially the material) components
of a BI~tN strategy  cm bc listed as
global, universal need:;: others are
specific to time. community and
place.

The main inlluences behind the
emergence of explicit BHN and BN
(Basic Needs) include:

-The attempt to articulate a
socialist economic and pricing
calculus more relevant to a
socialist society’s  aim:;. This is
associated with the work of
Kalecki  and  I .  Sachs .  and
involved what Minhas has
termed, in a slightly different
context. the rejection of the
Benthamite calculus (which is
basically marginalist economics
turned into a general social
model).

-The ‘mass needs’ debate (par-
ticularly in its Mahgrebin-Egyp-
tian forms). particularly the
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examination of the limits of
socioeconomic reconstruction
under Nasser and those imposed
by the initial (Eettelheinr’! heavy
industry centred Algericn strat-
egy.

-Certain Latin American think-
ing arising from the limitations
and fai!ures  as well ads insights of
ECLA’s ‘gapmanship’  m o d e l
(Cardo!,o).  The disaggregation
of dependence models in order
to study in detail their impact on
exploited  and excluded groups
(Stavenhagen. Furtado) was
also an important Latin Ameri-
can element.

-Interaction between the deb,tte
on the New International Ec~mo-
mic Order (NIEO) and that on
Self-Reliance. Espccia!ly  rel-.
evant was the recognition that
changes at international trade
levels were meaningless without
parallel Il~ltiOliLil strategic
changes being made both on the
periphery and by) stronger trade
partners at tbc ccntre. Other-
wise. the excluded. exploited
and oppressed in ‘he periphery
would be unlikely io benefit
from so-called gains achieved
within the framework of NIEO.

-Reactions agains the arguments
in Limits  IO G~wrlr that world
r e s o u r c e  constraints  required
continue inequality. Particularly
important here was the work of
the Bariloche Foundation on a
Latin American model which
sought to demonstrate the feasi-
bility of meeting basic material
needs in a reasonable time.

-The attempt by the United
Nations Environmental Pro-
grammc (UNEP) (and particu-



lady by Maurice Strong) to
dc\,e!op an ‘inner limit’ of mini-
:num human needs as a co-con-
s!raint with the ecological ‘outer
limit’ in the development of
environmental policy.

-The World Bank’s (IRRD) (and
particularly Robert McNam-
ara’s)  growing concern from
lY6Y onwards that the old devel-
opment model excluded at least
40 per cent of the world’s popula-
tion from its benefits. This con-
cern had previously led to
‘absolute poverty eradication’
and ‘redistribution with
growth’.

- -The International Labour
Organization’s World Employ-
m e n t  Programmc (ILO-WEP)
and the conversion of those
most concerned from strategies
concerned with narrowly
defined wage employment to
those stressing full productive
employment.

-A general revolt against intel-
lectual over-centralism: both a
‘revolt of the periphery’ against
Eurocentric intellectual para-
digms and a questioning of the
‘top down’ analyses made by
central decision takers.

-The  exper ience  of  severa l
nations which did purslue  strat-
egies markedly unlik:  that of
the dominant paradigm: China
and Tanzania (BHN); Taiwain,
South Korea (BN). Sri Lanka’s
BN approach was a perplexing
influence as it was basically non-
participatory, only tenuously
linked to primary (as opposed to
secondary fiscal and subsidy)
redistribution, and neither eco-

R.k!  Green. IDSBulletin.  1978.

nomically  nor socially self-sus-
taining.

Of these influences the last is proi--
ably the mosi important. However.
the UNEP-IBRD-IL0 strands con-
tributzd much of the analysis leading
up to the current BHN debate. Three
influences. often asserted to have
been critical. almost certainly were
not; indeed.  they were rejected by a
majority of those involved at an early
stage. These were:

- the European concei1.L::  I .4fri-
can and Asian ‘coni>.’  unity
development’ movement of the
lY50-60s.  seen as offending both
against freedom (paternalism
and Eurocentrisn) and necessity
(inadequate attention to the
basic need of poor peopie tc
produce more).

-the social statistics mot cment -
including ‘social cost&irrefit
analysis - seen as economi5tic,
always in danger of ‘black box-
ing’ experts’ values as truth and
ignoring needs as perceived by
workers and peasants, and lik-
ely to serve as a substitute or
excuse for not acting in respec.!
of visible needs. This can be
seen in part as a Third World
revolt against Western intellec-
tual hegemony, and in part as a
practitioner reaction against
arid formalism.

-the mos: austere ‘alternative
life-style”, ‘zero growth’ forms
of First World environmenta-
lism, seen as relating to totally
different cbjective conditions
and as embodying values (e.g.
austerity for its own sr:ke) the
Third World did not share.
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Conventional Development Strategies (CDS) have been rationalized on the
grounds that poor people cannot. and do not. save; and that large-scale pro-
duction - in factories and on farms - is more efficient. In view of these two
assumptions, there.  1s little reason for rhe bulk of poor people to participate in
the development process because the bulk of the population in developing
counlries is poor and the major part of their productive activities is carried on
in small-scale production. They have small land hoidings. small farms, and
small businesses. Their participation, whenever it is possible, therefore
involves inefliciency  which by detinition reduces growth. People. accordingly,
arc a problem and their participation leads to inefticiencies.

In Alternative Development Strategies (ADS) this logic and the implied
assumptions do not apply. The assumptions instead are that poor people can.
and do save; and that small-scale production is more eflicient.  particularly
from the point of view of resource fast and the long spun. This is the basic
meaning of the phrase ‘small is beautiful’. There is now evidence on both
these propositions and accordingly, ADS seeks participation by the people...

A Comparison between the Characteristics
of CDS and ADS

-
General Characterktics CDS ADS

I. Objective Maximum GNP Development of
per Capita 01 a Human Being
or Welfare of or Welfare of
Rich Poor

Indicator Level of GNP Level and
Composition of
GNP

II. Technology Imported Indigenous
Modes of production Centralized Decentralized
Lo;?I  institutions Unimportant Crucial
People participation Unnecessary Fundamental
in decision-making
Local Solutions Uniform Diverse
Social change for Unnecessary Necessary
for people’s benefit
Role of people vs. People are the People are
experts problem, solutions,

experts are the experts are
solution advisors

Ill. Role of theoretical Standard There is no
model theory is standard theory.

fundamental, Experimental
answe:s come
from theory
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The need for ADS is becoming more and more urgent. The ideas on ADS,
on the other hand, are still in the initial stages of development, and there is no
one ADS (nor could there be). There arc. instead. various forms of ADS
depending upon the emphasis on different objectives. Accordingly. we prcs-
em below some of the variants of ADS.

When China gained independence. the strategy of development in socialist
economies followed the practice of the Soviet Union. Soviet economic devel-
opment placed heavy emphasis on investment, so that consumption was post-
poned year after year; and on centra!ized  modes of production in terms of
heavy industry, collective farms, big cities, and capital-intensive technologies.
However, Mao did not follow this strategy in China. There are diffcrcnt
opinions among in!ellectuais  of various persuasions regarding the nature.
character, and success of development strategy in China. It is our contention
that the development strategy in China. up to the death of Mao. has been a
variant of ADS. It contains all the elements (of ADS) namely. redistribution
and production of goods in favour of the poor in rural arcas by) decentralized
means encouraging local initiative.

The elements of the Chinese development strategy may he listed as follows.

--Production is concentrated in a small number of material goods con-
sidered essential for all the population.

-Major productive activities are very labour intensive.
-A large part of production is agricultural and is carried on in communes

where the production decisions are highly decentralized.
-The development strategy has not encouraged industrialization as it has

in other developing countries. If some industries have been ncedcd.
these have been set up and promoted.

-Specialization is minimal.
-The emphasis has been on the use of education. production and techno-

logy to serve the people.
-There has been little growth in, or of, cities.

As a result, this strategy has been able to eliminate both poverty and unem-
ployment. It has also resulted in sharply reducing, if not completely eliminat-
ing, consumption differences and inequalities. This has been accomplished
without any help from foreign aid since the Soviet withdrawal.

Professor John Gurly  summarizes these achievements and places them in a
larger development context.

The truth is that China over the past two decades has made very remcrk-
able economic advances (though not steadily) on almost all fronts. The
basic overriding fact about China is that for t,wenty  years it has fed, clothed
and housed everyone, has kept them healthy, 2nd has educated most. Mil-
lions have not starved; sidewalks and streets have not been covered with
multitudes of sleeping, begging? hungry and illiterate human beings; mil-
lions are not disease ridden. To find such deplorable conditions, one does
not look to China these days but, rather, to India, Pakistan and almost
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Community involvement  is essential for Deve!opment

evct-ywhcre  in the tI~~dcrdcv~loped  world These f;~ts arc‘ so basic. so fun-
cl;~mentally important that they complctcly  dominate  china’s economic pic-
turc. cvcn if mc grants aII of the erratic and irrational policies alleged hq its
numerous critics.

Part of the success  of this strategy  has hccn due to the fan t that the CCOII-
omit and social institutions wcrc fundamentally  changed so !hat the new insti-
tutions. such as communes. wcrc favourablc  to the ohjecii\,cs  of the ADS.
Soviet Russia  had also changed the ccimomic  and social iil\tittltions  drasti-
tally. Ilowcver.  the IIC’M’  institutions thq cl-cated  wcl-c not responsive to ADS
goals; thcsc wcrc more suitahlc to other ~CKIIS:  basically  those of (‘1,s.  If we
c o m p a r e  the Soviet Union‘s and (‘hina’s  dcvclopmcnt  stratqies  w tinrl a
number of diffcrcnces  and the following tahlc outlines  some of them. The
tahlc  is self-cxpl;inatory.

Comparison Between Soviet and Chinese
Development Strategies

Categories/Emphasis

1. Modes cf Production
2. Productioli

3. Techniques

4. Education/
Technology

5. Rewards
6. Location

Sovie? Mao

Centralized
Capital
Goods
Capital-
Intensive
Specialization

Material
Urban

Decentralized
Goods for
Basic Needs
Labour-
Intensive
Non-
speclalrzatlon
Nonmaterial
Rural

Our conclusion from this comparison is that Soviet economic development
is a variant of CDS while Maoist development is a variant of ADS.

39



The philr.,ophy  and strategy of development in ‘Tanzania was laid out in
1956 in the Arusha declaration. It emphasized the development in rural arcas
and de-emphasized the growth of cities and urban arcas.  The most important
institution through which this process was to bc encouraged is a ‘Ujamua VI!-
lage‘. The objectives of dcv~clopment  and ihe nature of the Ujamaa Village
have been analyzed and revised on the basis of experience. Most recentiy.
President Nyererc defined the objective of development as the rlevclopmznt
of people. In his own words, ‘For the truth is That  development means the
development of people.  Roads. buildings. the increase of crop output. and
other things of this nature arc not dcvclopmeni;  iliey are only tools of devcl-
opmcnt’.  However.  pcoplc cannot be developed. They  develop rhemsclves.
This is fully recognized. Accordinelv.  the concept of I i?amaa  Vill:l~r h:*q :IIW
undcrgonc ii revision. An ‘Ujamaa Village’ is a voluntary association of
pcoplc who dccidc of their own fret will to live together ant1  work together
for the common good’. Hence the publicly  of Ujamaa  Village is not intended  to
bc merely ;I revival of the old rcttlcmcnt schemes under another name.

Obviously. an Ujamaa Village has all the clcments  of ADS. The Lroduc-
tion and distribution are based on local resources and local initi;ltivcs The
proccsh o f  decisioll-making is decentralized and participatory. ‘Village‘
implies an emphasis on the rural and the needs of the poor.

It is difficult to gauge the su~ccss  of the development c::pcricncc  in Tanza-
nia. The indicators of sxccss  are different from the standard GNP. produc-
tion, and price statistics. The informatic>n  on other variables is not easily
available.

Guinea-Bissau gained its independence from Portuguese rule after a iif-
teen-year struggle. in 197-l.  Dennis Goulet has studied the d~velopmcnt  strat-
egy of Guinea-Bissau.  He defines it as one of the vari;mt.s  of ADS ‘in which
distribution of henetits  is more important than mere economic  growth. and in
which serious efforts  are made to involve local communities in vital decisions
affecting them’. There are three priorities in this development:  agricultural
development. improving human resources through education. and improve-
ments in health and nutrition. The emphasis is on participation by the people.
A new theory and practice of education 1s being developed which places more
emphasis on ‘political’ instead of ‘linguistic‘ !iteracy.

In ahe ahove sections we have listed some of the countries which have fol-
!ow~:d *~Wianis  of ADS at it national ievel. However, virtually all countries
aim to achieve some of the objectives of ADS. either nationally or regionally.
For example, full employment is now a major goal of economic poiicy in vir-
tually all developed countries. Japan. in the process of its own deveiopmcnt,
has relied heavily on small farms and tri-centre areas. In Taiwan, production
in agriculture has been encouraged by institutions which are in many respects
similar to the communes of the i’eople’s Republic of China. One can find
some examples in virtually every country.

Rarnesh K. Divan and Dennis  Livingston,
Aitematk  Developmeii;SirategiesandAppropr;ate  Technology. 1579.
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An Opposing View

InHuenced  by the continuing absol-
ute poverty of millions in the Third
World, many observers have des-
paired of being able to deal with it
through what the IL0 calls ‘conven-
tional high growth’ policies. InsteadI
they would seek to meet the basic
needs of the people by ‘the produc-
tion and delivery to the intended
groups of the BN basket through
‘supply-management’ and a ‘dehvery
system’. The ‘BN basket’ consists of:

First. various items of private
consumption: food, shelter, cloth-
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ing. Secondly. various public ser-
vices such as drinking water,
sanitation. public transport, health
and cducalional  facilities.

Thus a number of components  of
BN are publicly-provided services
(though not necessarily public
goods). The aim of the BN approach
is to expand the supply of these basic
services as wel!  as to convert the buik
of private consumption into publicly-
provided goods and services. The
‘strategy‘ is fundamentally paternal-
istic, entailing a vast increase in state



control and bureaucratic discretion.
The following ltind of contrast is a

persistent theme in the writings on
EN. First, even with efficient growth,
poverty has not been alleviated to the
extent possible because of various
market imperfections. Secondly. a
perfectly-functioning bureaucratic
system of allocation can achieve the
optimal degree of growth to alleviate
poverty. The fallacy in this is
obvious, as the last Sec!ion sought to
show.

Yet various dirigiste regimes, such
as Mrs. Bandaranaike’s Sri Lanka
anti Nyerere’s Tanzania, which are
cited as having achieved improve-
ments in various indicators of the
quality of lift (such as longevity and
literacy) even with little growth. are
held up as the examples to be cmu-
lated. On these indices of welfare
improvement, the post-war period
has been one of the most beneficial
for all strata of Third World popula-
tions, compared with both their own
historical experience and that of
today’s developed countries. It is
argued, however, that the differences
iIt growth performance among devel-
oping countries are not necessarily
related to changes in these social
indicators. Hence, income growth is
not necessarily associated with the
alleviation of poverty.

Amartya Sen has classified coun-
tries according to their respective
performance in longevity and liter-
acy. He concludes that, for longevity,
the communisi  countries have per-
formed best. But the best performers
in terms of both indicators are
Taiwan, South Korea, Hong Kong
and Singapore.  However,  low-
income countries like Sri Lanka jlon-
gevity) and Tanzania (literacy) are
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also relative success stories. Sen pro
ceeds to argue that there are two
ways of removing poverty:

Ultimately, poverty removal must
come to grips with the issue of
entitlement guarantees. The twfl
strategies differ in the means of
achieving this guarantee. While
one relies on the successfully fos-
tcred growth and the dynamism of
the encouraged labour market. the
other gives the government a more
direct role as the provider of pro-
visions.

This approach. however. glosses
over the differences in the nature of
the guarantee provided by each of
these supposed ways of removing
poverty. Not all guarantees are
equally iron-clad! Despite stagnant
economies. countries such as Sri
Lanka and Tanzania have hitherto
managed to operate social welfare
programmcs to meet so-called basic
needs. The security of such politi-
cally-determined entitlements of the
poor is. however, coming
increasingly into question as the inex-
orable ircv-,~,.-1 *rcL.,.. in their cosi  coofronts
a fixed economic pie from which tr-
finance them.

By contrast, the poverty which, in
the East Asian countt,ies,  has been
alleviated through rising incomes
cannot be so easily reversed by politi-
cal fiat, since entitlements have been
earned and are underwritten by the
wealth created in the growth process.
Moreover, there is good reason to
te~heve~that.  by promoting efficiency,
Sri Lanka and Tanzania could have
achieved both growth and the ailevia-
tion of poverty - as Korea and
Taiwan have done.

Growth. or its quality, has been



inadequate in many developing cotn-
tries partly because their policies
have been based on simplistic and
one-dimensional notions of the domi-
nant constraint. or bottleneck on
development. Many of the same
people who are now wrtnging  their
hands at the insufficient aileviation of
poverty by past growth were the pro-
ponents of various mechanistic
models based on developmental gulps
- such as skills, savings, and foreign
cxchangc - which their particular
‘strategy’ was proposed to fill.

This intellectual  framework has
not changed. The new gap is between
the difi’erent  goods and services
actually consumed by the Third
World’s poor and those deemed by
technocrats to be necessary to meet
basic needs. Filling that gap is con-
sidered to be a matter of social rngin-
eering. which the bureaucracies  of

the Third World can readily perform.
Fur!her support is thereby lent to
their dirigiste impulses which, in
attempting to supplant the price
mechanism. have done so much
indirect damage to the prospccis of
the Third World’s poor. By not
emphasizing enough the inherent
limitations of an imperfect bureauc-
racy at the same time as !hey casti-
gate imperfect markets. those
seeking to supplant the price mech-
anism in the provision of basic needs
may yet again divert attention from
the most important lesson of the yar-
icd development performance of the
Third World in the last three
decades .  namc:ly. that efficient
growth which raises the demand for
unskilled labour by ‘getting the prices
right’ is probably the single most
important means o f allcviatin~
poverty.

Dcepak Lal, The Poverty of ‘Development Economies’, 1983.

The Poverty of ‘Development Econ-
ofnics’  is a polemic: it is not a serious
work of scholarship. The honk’s title
is a pun on a volume by Thomas
Balogh and its major conclusion is an
old saw about ‘getting prices
r i g h t ’ .

The major charge against develop-
ment economics is that it provides
intellectual arguments in support of
government intervention to acceler-
ate growth and reduce poverty. This
is branded by Mr Lal as ‘the dirigiste
dogma’. Nowhere is the dogma
defined - it is really a straw man -
although its ‘essential elements’ are

said to be a belief that the market
economy should be supplanted by
direct controls, that resource allo-
cation is unimportant. that the argu-
ments for free trade are invalid and
that governments should intervene to
improve the distribution of income
and wealth. Against this dogma Mr
Lal upholds the ‘economic principle’
- the nearly universal assumption
that people will take advantage of the
opportunities presented to them -
and asserts without evidence or argu-
ment that denying the economic prin-
ciple is ‘the hall-mark of much
development economics’.
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It is perfectly possible to believe
the prices matter and that govern-
ment intervention often is necessary
to achieve specified objectives.
Indeed, the great majority of econ-
omists believe precisely this. To
believe, as Mr Lal apparently does,
that prices are the only thirigs  that
matter one must assume (i) that
short-run elasticities are high and
that once disturbed, the movement
of market prices to a new equilibrium
is rapid; (ii) that income distribution
does not matter, or that governments
should not infltience the present dis-
tributiott  of income; whatever that
happens to be; and (iii) thai if
governments do intervene they are
more likely to make things worse
than better.

There is abundant evidence:  that
the first assumption is false. Free
exchange rates adjust only slowly to
their long-run equilibrium values; the
composition ol” a country’s output
responds only slowly to changes in its
international terms of trade, as can
readily be seen today in many Third
World countries; and the labour mar-
ket in industrial countries corrects an
unemployment disequilibrium pain-
fully slowly, as the massive unem-
ployment in the West associated witch
the current prolonged recession indi-
cates. The list of additional examples
is endless.

As for the distribution of income,
it is simply a political fact of life that
governments do care about inequal-
ity, some favouring ih in the name of
incentives and others deplo:ing it in
the name of social justice. Whether
one likes it or not, and Mr La1 cleariy
does not, governments will continue
to intervene in market processes to
alter the distribution of income and

wealth. To say blandly that ‘we lack a
consensus about the ethical system
for judging the desirability of a
particular distribution of income’
does about as much good as spitting
into the wind. One doesn’t have to be
a Marxist, or even a development
economist, to recognize that much of
modern politrcs consists of a struggle
among classes, groups and coalitions
to alter the distribution of income.
Moreover. once this point is recog-
nized it follows that the :set of
‘efficient’ relative prices is itself a
function of the distribution of
income, since a different distribution
will result in a different pattern of
final and intermediate demand and
hence in different market clearing
prices.

Even Mr Lal acknowledges that
there is a theoretical case for govern-
ment intervention, but he argues that
in practice the case is weak. The
reasons for this are partly the trans-
actions costs of intervention and the
consequent ‘bureaucratic failure’,
but more ‘mportani to his argument
is the ‘theory of the second best’. The
theory of the second best demon-
strates that when there are multiple
distortions in an economy, the
removal of only one distortion may
actually reduce overall efficiency.
For example, if both gas and electri-
city are subsidized and gas is the
lower cost source of energy, the
removal of the subsidy on gas would
result in lower efficiency in the use of
fuel, because it would raise gas prices
ci,~u  XJUL dcm- _-,.-A icIcA 2nd to the higher cost
electricity. Mr La1 then uses this
theory to argue that it may be, and by
implication often is, ‘second-best’ to
do nothing. This, of course, begs the
question as to whether governments
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should not intervene to remove both
(or a,ll) distortions. The theory of the
second best can be used to justify
pervasive intervention just as easily,
and perhaps more easily, than it can
be used to support Mr Laps policy oft
non-intervention.

Mr Lal argues, quite correctly, that
‘there are few, if acy, instruments of
government policy which are non-
distortionary, in the sense of not
inducing ecor.omic  agents to behave
less efficiently in some respects’. It
follows from this neither that govern-
ments should refrain from interven-

Keith Griffin, Thirci  World  Quarte;!y,  1984

tion nor that they should attempt to
adopt the utopian prescription of
imposing lump-sum taxes and sub-
sidies. Indeed ‘distorting’ interven-
tions, e.g. food rationing, may well
be preferable whenever specific
redistributive measures would meet
with widespread support and cooper-
ation, whereas general redistributive
measures would not. Mumbo-jumbo
about the theory of the second best
and lump-sum tax/subsidy systems
really doesn’t get us very far in the
real world.

4 SOCIETY AND ENVIRONMENT

,s: c,-

w
Evidence - or at least tightly rea- porary concepts relating to the need
soned argument - in support of the of limiting economic growth and con-
Schumacherian thesis is forthcoming troiiing the dr~ain  on the world’s
from a variety of sources, both recent resources.
and ancient. As early as 322 BC, Aris- The potential harmony of man
totle said: with nature, and especially the re!a-

Most persons think that a staie in
tively modest absolute material

order to be happy ought to be
needs he has to lead a productive life,

large; but even if they are right,
is no better illustrated than by Thor-

they have no idea of what is a large
eau’s idyllic repose at Walden Pond.

and what is a small state . . . . . . . . . . .
Thoreau’s descriptions were graphic,

To the size of states there is a limit,
simple, and nostalgically appealing
_

as t.here  is to other things, plants,
not presenting a highly structured

animals, implements; for none of
metaphysical argument, but reaching

these retain their natural power
out the latent quality in all of us for

when they are too I~-~~e or too
seeking simplicity and satisfaction in

small, but they either vV,,41y  lose
a direct basic relationship to nature.

their nature, or are spoiled.
Maintaining this primordial relation-
ship is one of the objectives of the

In this statement, Aristotle appropriate technology concept as it
appears to anticipate some contem- is envisioned by many.
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The problem, however, concerns
man’s tendency never to be salisfied
with his material status, to be caught
in a self-perpetuating cycle of ever-
increasing wants, and to be progress-
ively more isolated from fulfilling
innate associations with his natural
surroundings.

Jacques Ellul of the faculty of law
at Bordeaux University  produced in
1964 a reasoned, complex and bril-
liant discourse on the effect of tech-
nology on man. Ellul describes how
la rechnique  has so engulfed man,
and so unconsciously, as to comple-
tely subvert his nature and iris option
for self-determin;!tion.  .A!! of ‘civi!-
ized’  humanity is pre-empted from
achieving a rapport with nature that
will finally bring modern man into a
stable, acceptable relationship.

The aims of technology which were
clear enough a century and a half
ago, have gradually disappeared
from view. Humanity seems to
have forgotten the wherefore of all
its travail, as though its goals had
been translated into an abstraction
or had become implicit; or as
though its ends rested in an unfore-
seeable future of undetermined
date, as in the case of Communist
society. Everything today seems to
happen as though ends disappear,
as a result of the magnitude of the
very means at our disposal.

None of our wise men ever pose
the question of the end of all their
marvels. The ‘wherefore’ is resolu-
tely passed by. The response which
would occur to our contemporaries
is: for the sake of happiness.
Unfortunately, there is no longer
any question of that. One of our
best-known specialists in diseases

of the nervous system writes: ‘We
will be able to modify man’s emo-
tions , dzi;-es. and thoughts. as we
have already done in a rudimen-
tary way with tranquiiizers.’  It will
be possible he says to produce a
conviction or an impression of hap-
piness without any real basis for it.
Our man of the golden age, there-
fore, will be capable of ‘happiness’
amid the worst privations. Why
then promise us extraordinary
comforts. hygiene, knowledge,
and nourishment if. by simply
manipulating our nervous systems.
we can be happy without them?
The last meagre motive we could
possibly ascribe to the technical
adventure thus vanishes into !hin
air through the very existence of
technique itself.

But what good is it to post ques-
tions of motives? Of Why? All that
must be the work of some miser-
able intellectual who balks at tech-
nical progress. The attitude of the
scientists, at any rate; is clear.
Technique exists because it is tech-
nique. The golden age will be
because it will be. Any other
answer is superfluous.

His arguments are reminiscent of
Huxley’s Brctve New World Revisited.
Huxley writes about a future in which
man is ‘happy’. pleasantly anaesthe-
tized and stress-free, but with com-
plete loss of volition in matters where
the political nlasters wish that there
be none. Huxley’s world is governed
through behaviour reinforcement
abetted by chemical means - the
Orwellian ‘1984’  by coercive, terror-
ist methods - but they both have in
common the extinction of any true
‘freedom’ that mankind may feel it
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possesses. This reference to the poss-
ible illusion of man’s self-determi-
nation reflects some of the thesis of
B.F. Skinner, the noted behavioural
psychologist, who states:

What we need is a technology of
behaviour. We could solve our
problems quickly enough if we
could adjust the growth of the
world’s popdation  as precisely as
we adjust the course of a space-
ship,  or improve agriculture  and
industry with some of the confi-
dence with which we accelerate
high-energy particles, or move
toward a peacefu! world with
something like the steady progress
with *which  physics has approached
absolute zero (even though both
remain presumably out of reach).
But a behavioura! technology com-
parable in power and precision to
physical and biological technology
is lacking, and those who do not
fmd the very possibility ridiculous
are more likely to be frightened by
it than reassured. That is how far
we are from ‘understanding human
issues’ in the sense in which physics
and biology understand their
fields, and how far we are from
preventing the catastrophe toward
which the world seems to be mov-
ing.

He speaks of a ‘technology of
operant behaviour’, which suggests
(at the risk of simplistically analyzing
Skinner’s thesis) the imminent possi-
bility of conditioning human behav-
iour through a technology based on
demonstrable scientific principles
that can lead mankind toward some
predetermined condition of interper-
sonai reiationships.

What the foregoing references to

behaviouristic  aspects and possibih-
ties of human direction have to do
with appropriate technology is that
activity conducive to economic and
social development may be possible
to induce and, in the process, may
become, by definition ‘appropriate
technology’. Of course, the Ellulian-
Huxleyan-Orwellian aspects of this
are obvious. What is suggested here,
however, is that the imperfectly
understood process of development
would almost certeiniy  benefit from a
more profound examination of the
motivational aspects.

Arguments regarding the concept
of appropriate technology relate to
the utility of technology and to the
feasibility of its application. Ralph
Nader in the contemporary US scene
has had a great effect on US attitudes
toward environmental impacts of pri-
vate business. Nader views the activi-
ties of MNCs (Multinational
Corporations) as being commercially
ex,ploitive in the international scene.
Such enterprise often engages in
activity that does not work to the best
advantage of the developing country.
The implication is one of immediate,
capitalistic gain at the possible
expense of the best interests of the
involved country.

Barry Commoner of the United
States strongly emphasizes the use of
natrrral products to offset the nega-
tive ecological impacts of man’s use
of synthetics. A~lthough  not against
‘growth’. he supports the use of tech-
no;ogy  that involves such natural
products and processes. In terms of
the precepts of appropriate techno-
logy. Commoner is considered an
effective thought leader.

John Kenneth Galbraith has writ-
ten several books relevant to the
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application of technology to th,e
problems of economic development.
I n  h i s  1958 w o r k  7hr AjjfI~w-~
Society, he developed an argument
supporting the idea that, especially in
the United States, man has become
so materiaiistic  and removed from
rational allocation of r,esources that
the country is immensely over-
balanced in favour of high-consump-
tion consumer goods producticn.
PIlblic programmes that have great
potential for improving the ‘quality
of life,’ are consistently and progress-
ively deprived of support. One of his
formulae for offsetting this situation
is emphasizing a humanistic edu-
cation process (another element of
appropriate technology for develop-
ment).

One branch of conventional wis-
dom clings nostalgically to the con-
viction that brilliant, isolated and
intuitive inventions are still a prin-
cipal instrument of technological
progress and can occur anywhere

IS the s&red archetype of ‘tlie
and to anvone. Benjamin F;an~  m

American genius and nothing may
be done to disturb his position. But

in the unromantic fact. innovation
has become a highly organized
enterprise. The extent of the result
is predictably related to the quality
and quantity of the resources being
applied to it. These resources are
men and women. Their quality and
quantity depends on the extent of
the investment  in their educarion,
training, and opportunity. They
are the source of technological
change. Without them investment
in material capital will still bring
growth, but it will be the inefficient
growth that is combined with tech-
nological stagnation.

Although he was writing with
specific reference to the US scene.
the view is elItally applicable to the
developing countries. Galbraith
further states: ‘Finally. with better
socia: balance, investment in human
resources will be kept more nearly
abreast of that in material capital.
This, we have seen, is the touchstone
for technological advance. As such, it
is a most important and possibly the
most important factor in economic
growth’.

Donald D. Evans in Donald D. Evans and Laurie Nogg Adler ted), Appropriate
Technology for Development: A Discussion and Case Histories, 1979.

The Steady-State Econmmy

It was in 1848, that notably fruitful to stamp itself upon the United Kin?-
year, that the idea of the steady-state dom, and yet it was by definition a
economy was first put forth, by the finite process: ‘the increase of wealth
political economist John Stuart Mill, is not boundless’. Capital will even-
in his path-breaking Principles of tually cease to produce any sensibie
Economics. Growth, as he saw, was return for the capitalist. he posited,
inherent in capitalism, particularly the when the cost of extraction, manu-
industrial capitalism then beginning facture, and disposal become great
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cnoug!] and when the redistributive
tax systems of the state become
extensive enough. At that point there
will no longer be any point in being a
capitalist: the breed will vanish. In
place of the ‘progressive state’, the
‘stationary state’:

I am inclined to believe that it
would be, on the whole, a very
considerable improvement on our
present condition. I confess I am
not charmed with the ideal of life
held out by these who think that
the normal state of human beings
is that of struggling to get on; that
the trampling, crushing. elbowing,
and treading on each other’s heels,
which form the existing type of
social life, are the most desirable
lot of human kind, or anything but
the disagreeable  symptoms of one
of ihe phases of industrial pro
gre:ss..

The best state for human nature
is t,hat in which, while no one is
poor, no one desires to be richer,
nor has any reason to fear being
thrust back by the efforts of others
to push themselves forward..

It is scarcely necessary to remark
that a stationary condition of capi-
tal and pk ,rulation implies no
stationary state of human
improvement. There would be as
much scope as ever for all kinds of
mental, cultural, and moral and
social progress; as much room for
improving the Art of Living, and
much more likelihood of its being
improved, when minds ceased to
be engrossed by the art of getting
011.

Like many ideas, the measure of
its worth varied indirectly with the
time it took to become recognized by
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others: for more than I50 years it was
virtually ignored, and the few who
noticed it - professionals. mostly -
understood it littie.  With the revival
of interest in ecology in the 196Os,
however, and then wiih the energy
crisis of the 197Os, a number of
modern economists began to re-
examine the notion of a stationary
economy and reshape it for modern
conditions.

Economist Kenneth Boulding in
1966 introduced the idea of ‘space-
ship earth’, by vvhich  he meant to
suggest that we live within a basically
closed system that must ultimately,
like the spaceship, depend on its use
of recycled materials and renewable
energy. British economist Ezra Mis-
han in 1967 offered the idea of
‘growthmania’ in his elegant and
influential COW o f  Ecofwnic
Growth  a,nd  suggested the rejection
of ‘economic growth as a prior aim of
policy in favour of a policy seeking to
apply more selective criteria of wel-
fare.. .to direct our national resources
and our ingenuity to recreating an
environment that will gratify and
inspire men’. In 1971 Rumanian
emigre Nicholas Georgescu-Roegen,
working out of the University of Ten-
nessee, came forth with the principle
of increasing material ‘entropy’, an
idea borrowed from the Second Law
of Thermodynamics, to suggest that
the excessive production and con-
sumption of contemporary society
was exhausting the finite material
and energy resources of the earth to
the point where soon the human spe-
cies itself would be threatened. And
the next year Jay Forrester, Done!!a
and Dennis Meadows, and others at
MIT hit the headlines with their
pioneering computer models that



became the basis of the Club of
Rome’s initial admonitory book, The
Limits to Growth.

After that, a continual drumroll.
Herman Daly’s explorations, Essuy~~
Towurd a Steudy-Stute  Economy,
became available in 1972, Fritz Schu-
machcr’s path-breaking aad deser-
vedly popular Small is Beautiful
appeared early in 1973 as did Leo-
pold Kohr’s Development Without
Aid, and the influential scholarly
quarterly Duedalus  came out with a
full issue on ‘The No-Growth
Society’ in the Au.tumn  of 1973.
Other important writers joined in:
Hazel Henderson, Rufus Miles,
Rene Dubos, Barbara Ward, Robert
Theobold, Howard Odum. William
Ophuls. And by the end of the 1970s
the notion of the no-growth, station-
ary, steady-state economy was suffi-
ciently well established to be creating
ripples throughout the circles of both
academic and governmental econom-
ists.

Though the visions of the steady-
state economy inevitably vary
according to the particular propo-
nent, they all agree on certain basic
points. A growth economy uses up
scarce resources, emphasizes con-
sumption over conservation, creates
pollution and waste in the process of
production; and engenders inter- and
jntra-national competition for dwin.-
dling supplies A steady-state econ-
omy minimizes resource use, sets
production on small snd self-con-
trolled scales, emphasizes conser-
vation and recycling, limits pollution
and waste, and accepts the finite
limits of a single world and of a single
ultimate source of energy.

Herman Daly puts it this way: ‘If
the world is a finite complex system

that has evolved with reference to a
fixed rate of Row of solar energy,
then any economy that seeks indefi-
liite expansion of its stocks and the
associated material and energy-
maintenance flows will sooner or
later hit limits’. Nothing can expand
forever. By contrast, the steady-state
economy is one ‘with constant stocks
of people and artifacts, maintained at
some desired, sufficient levels by low
rates of maintenance ‘throughput’,
that is, by the lowest feasible flows of
matter and energy’. Or as Boulding
says it more elegantly: ‘The essential
measure of the success of the (steady-
state) economy is not production and
consumption at all, but the nature:
extent, quality and complexity of the
total capital stock, including in this
the state of human bodies and minds
included in the system’.

It is the art of living, not the art of
getting on.

Perhaps the best way to envision
the steady-state economy is in terms
of ecological harmony. For in a real
sense a steady-state economy takes
the stable ecosystem as a model.
since a properly balanced environ-
ment is in fact essentially stationary.
Growth occurs in fluctuations from
season to season and species to spe-
cies, but overall any given system
may be basically unchanged for eons;
and however fierce may be the com-
petition between some species, how-
ever preoccupied ea& may be with
its own survival, none r>f the
elements within it (except, in self
delusion, the human) has found any
particular advantage in the growth of
the system as a whole.

Kirkpatrick Sale. Human Scale. 1982.
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Entropy is a measure of the amount
of energy no longer capable of con-
version into work. The term was first
coined by a German physicist,
Rudolf Clausius, in 1868. But the
principle involved was first recog-
nized forty-one years earlier by a
young French army officer, Sadi Car-
not, who was trying to better under-
stand why a steam engine works. He
discovered that the engine did work
because part of the system was very
cold and the other part very hot. In
other words, in order for energy to
be turned into work, there must be a
difference in energy concentration
(i.e. difference in temperat~ure) in
different parts of a system. Work
occurs when energy moves from a
higher level of concentration to a
lower level (or higher temperature to
lower temperature). More important
still, every time energy goes from one
level to another, it means that less
energy is available to perform work
the next time around. For example,
water going over a dam falls into a
lake. As it falls, it can be used to
generate electricity or turn a water
wheel or perform some other useful
function. Once it reaches the bottom,
however, the water is no longer in a
state to perform work. Water on a
flat plane can’t be used to turn even
the smallest water wheel. These two
states are referred to as available or
free energy states versus unavailable
or bound energy states.

An entropy increase, then, means
a decrease in ‘available’ energy.
Every time something occurs in the
natural world, some amount of

energy ends up being unavailable for
future work. That unavailable energy
is what pollution is all about. Many
people think that pollution is a by-
product of production. In fact. pollu-
tion is the sum total of all the avail-
able energy in the world that has
been transformed into unavailable
energy. Waste. then, is dissipaicd
energy. Since according to the first
law energy can neither be created nor
destroyed but only transformed, and
since according to the second law it
can only be transformed one way -
toward a dissipated state - pollution
is just another name for entropy; that
is, it represents a measure of the
unavailable energy present in a sys-
tem.

In keeping with the dictum that the
low-entropy economy is one of
necessities. not luxuries or triviali-
ties, production will centre on goods
required to maintain life. To recog-
nize the extent to which production
will be diminished, we have oaty to
take a tour through a suburban mall
and ask ourselves ‘How many of
these products are even marginally
useful in sustaining life?‘. Any honest
appraisal is sure to conclude that
most of what is manufactured in our
economy is simply superfluous.

The production that does continue
should take place within certain
guidelines in keeping with the low-
entropy paradigm. First, production
should be decentra*ized and loca-
lized. Second, firms should be
democratically organized as worker-
managed companies. Third, produc-
tion should minimize the use of non-
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renewable resources. All of these
points are consistent with both the
energy and ethical requirements of
the entropic world view. Of course,
adhering to these guidelines will
necessarily mean that certain items
will become impossible to produce.
A Boeing 747. for instance, simply
cannot be manufactured by a small
company employing several hundred
individuals. Thus, a new ethic will
have to be adopted as the litmus test
ot what shouid be produced in the
low-entropy society: if it cannot be
made locally by the community,
using readily available resources and
technology. then it is most likely
unnecessary that it be produced at
all.

Many  industries will not be able to
withstand the new transition to a low
energy  flow.  Unable to adapt to the
new economic environment, the
automotive. aerospace, petrochemi-
cal. anti other industries will slide
into extinction. Ma~rv  of the workers
will need :o retrain for new labour-
intensive trades vital to the survival
of local communities. But again. we
should not be beguiled into thinking
that the transfer of workers from one
mode of industrial production to
another can be made easily. Like it
or not, the shift in the mode of econ-
omic organization will mean hardship
and sacrifice.

The move toward a low-entropy
economy will spell the end of the
reign of the multinational corpor-
ation. There are many reasons that
these corporate behemoths will not
be able to withstand the changing

energy environment. They are too
complex, and they arc completely
reliant for their maintenance on the
extracting of nonrenewable resources
from all over the world. The multi-
nationai corporation is the dinosaur
of our energy environment. Too big,
tc:3 energy consumptive, and too
specialized. they will run into their
own evoiutionary dead end as pro-
duction moves back to a localized,
small-scale base.

The uses of technology will aiso
change drastically in the future. Once
technology is recognized as being
essentially a transformer of energy
from a usable to an unusable state.
we will come to understand that the
less we use complex cncrgy-consum-
ing :echnologies.  the better off we
are.

In a low-entropy society. big. cen-
tralized, cncrgy- and capital-inten-
sive techniques will be discarded in
favour  of what is called appropriate
or intermediate technology. Futurist
author Sam Love dclincs appropriate
technology as ‘locally produced.
labour-intensive to operate, decen-
tralizing, repairable. fueled by
renewable energy. ecologically
sound. and community-building’.
E.F. Schumacher. credited as the
father of the intermediate-techno-
logy movement. says that this low-
entropy form of technique is ‘vastly
superior to the primitive technology
of bygone ages but at the same time
much simpler, cheaper. and freer
than the super-technology of the
rich’.

Jeremy Rifkin. Entropy: A New World View, 1981
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As a society becomes increasingly
affluent, wants are increasingly
created by the process hy which they
are satisfied. This may operate pass-
ively. increases in consumption, the
counterpart of increases in produc-
tion, act by suggestion or emulation
to create wants. Expectation rises
with attainment. Or producers may
proceed active!y  lo create wants
through advertisil.g  and salcsman-
ship. Wants thus come to depend on
output. In teciinical  terms, it can no
longer be assumed that welfare is
greater at an all-round higher level of
production than at a lower one. It
may be the same. The higher level of
production has mcrcly a higher level
of want creation necessitating a
higher level of want satisfaction.
There will be frequent occasion to
refer to the way wants depend on the
process by which they are satisticd. It
will he convenient to call it the
Dependence Effect.

Plainly, the theory of consumer
demand is a peculiarly treacherous
friend of the present goals of econ-
omics. At Hurst glance, it seems to
defend the continuing urgency of
production and our preocrupation
with it as a goal. The economist does
not enter into the dubious moral
arguments about the importance or
virtue of the wants to be satisfied. He
doesn’t pretend to compare mental
states of the same or different people
at different times and to suggest that
one is less urgent than another. The
desire is there. That for him is suf-
ficient. He sets about in a workman-
like way to satisfy desire. and

accordingly, he sets the proper store
by the production that does. Like
wornan’s.  his work is never done.

But this rationalization. hand-
somely though it seems to serve.
turns destructivc!y  on those who
advance it once it is conceded that
wants arc themselves both passively
and deliberately the fruits of the pro-
cess by which they are satisfied. Then
the production of goods satisfies the
wants that the consumption of these
goods creates or that the producers
of goods synthesize. Production
induces more wants and the need for
mar-c production. So far. in a ma.ior
fonr t/e fbrce. the implications have
been ignored. But this obviously is a
peri!ous ~6.~.‘rn*+ion.  It cannot long sur-
vive discussion.

Among the many models of the
good society. no one has urged the
squirrel wheel. Moreover. as WC shall
see presently. the wheel is not one
that revolves with perfect smooth-
ness. Aside from its dubious cultural
charm. there are serious structural
weaknesses which may one day
embarrass  us. for the moment, how-
ever, it is sufficient to reflect on the
difficult terrain which we arc travers-
ing. We have seen how deeply we
were committed to production for
reasons of economic security. Not
the goods but the employment pro-
vided by their production was the
thing by which we set ultimate store.
Now we find our concern for goods
further undermined. It does not arise
in spontaneous consumer need.
Rather. the dependence effect means
that it grows out of the process of



production itself. If production is to
increase, the wants must be effec-
tively contrived. In the absence of
the contrivance. the increase would
not occur. This is not true of ail
goods, but that it is true of a substan-
tial part is sufficient. it means that
since the demand for this part would
not exist, were it not contrived, its
utility or urgency, ex contrivance, is
zero. if we regard this production as
marginal, we may say that the mar-
ginal utility of present aggregate out-
put, ex advertising and salesmanship,
is zero. Clearly the attitudes and
values which make production the

central achievement of our society
have some exceptionally twisted
roots.

Perhaps the thing mosi evident of
all is how new and varied become the
problems we must ponder when we
break the nexis with the work of
Ricardo and face the economics of
affluence of the world in which we
live. It is easy to see why the conven-
tional wisdom resists so stoutiv such
change. It is far. far better and much
safer to have a firm anchor in non-
sense than to put out on the troubled
seas of thought.

John Kenneth Galbraith, The Affluent Society, 1979,

The human race is beginning confusedly to understand at last that it is living
in a new and unfamiliar universe. The new order was meant to be a buffer
between man and nature. Unfortunately. it has evolved  autonomously in such
a way that man has lost all contact with his natural framework and has to do
only with the organized technical intermediary which sustains relations both
with the world of life and with the world of brute matter. Enclosed within his
artificial creation, man finds that there is ‘no exit’, that he cannot pierce the
shell of technology to find again the ancient milieu to which he was adapted
for hundreds of thousands of years.

The new milieu has its own specific laws which are not the laws of organic
or inorganic matter. Man is still ignorant of these laws. it nevertheless begins
to appear with crushing finality that a new necessity is taking over from the
old. it is easy to boast of victory over ancient oppression, but what if victory
has been gained at the price of an even greater subjection to the forces of the
artificial necessity of the technical society which has come to dominate our
lives?

In our cities there is no more day or night or heat or cold. But there is over-
population, thraldom to press and television, total absence of purpose. Al!
men are constrained by means external them to ends equally external. The
further the technical mechanism develops which allows us to escape natural
necessity, the more we are subjected to artificial technical necessities.

The aims of technology, which were clear enough a century and a half ago.
have gradually disappeared from view. Humanity seems to have forgotten the
wherefore of all its travail, as though its goals had been translated into an
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abstraction or had become implicit; or as though its ends rested in an unfore-
seeable future of undertermined date, as in the case of Communist society.
Everything today seems to happen as though ends disappear, as a result of the
magnitude of the very means at our disposal.

Comprehending that the proliferation of means brings about the disappear-
ance of the ends, we have become preoccupied with rediscovering a purpose
or a goal. Some optimists of good will assert that they have rediscovered a
Humanism to which the technical movement is subordinated. The o?entation
of this Humanism may be Communist or non-Communist. but it hardlyr  makes
any difference. In both cases it is merely a pious hope with no chance whatso-
ever of influencing technical evolution. The further we advance. the more the
purpose of our techniques fades out of sight. Even things which not long ago
seemed to bc immediate objectives - rising living standards. hygiene. com-
fort - no longer seem to have that character. possibly because man tinds the
endless adaptation to new circumstances disagreeable.  In many cases, indeed.
a higher technique obliges him to sacrifice comfort and hygienic amenities to
the evolving technology which possesses a monopoly of the instruments
necessary to satisfy them. Extreme examples are furnished by the scientists
isolated at Los Alamos  in the middle of the desert bccausc <rf the danger of
their experiments;  or by the would-be astronauts who are forced to live in the
discomfort of experimental camps.

But the optimistic technician is not a man to lose heart. If ends nnd goals
are required,  he will tind ihem in a finality which can be imposed on technical
evolution precisely  because this hnality  can bc tcchnicaliy  established  and cal-
culated. It seems clear that thcrc must bc some common measure bctwccn the
means and the ends subordinated to it. The required solution. then. must be a
technical inquiry into ends, and this alone can bring about a systematization
of ends and means. The problem becomes that of analyzing individual and
social requirements technically. of establishing. numerically and mechanisti-
cally, the constancy of human needs. It follows that a complete knowledge  of
ends is requisite for mastery of means. But. as Jacques Aventur has demon-
strated, such knowledge can onlv be technical knowledge. Alas. the panacea
of merely theoretical humanism is as vain as any other.

‘Man, in his biological reality, must remain the sole possible reference
point for classifying needs’, writes Aventur. AvLntur’s dictum must be
extended to include man’s  psychology and socioiogy. since these have also
been reduced to mathematical calculation Technology cannot put up with
intuitions and ‘literature’. It must necessarily don mathematical vestments.
Everything in human life that does not lend itself to mathematical treatment
must be excluded -- because it is not a possible end for technique - and left
to the sphere of dreams.

Who is too blind to see that a profound mutation is being advocated here?
A new dismembering and a complete reconstitution of the human being so
that he can at last become the objective (and also the total object) of tech-
niques. Excluding all but the mathematical eiement. he is indeed a fit end for
the means he has constructed. He is also completely despoiled of everything
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that traditionally constituted his essence. Man becomes a pure appearance. a
kaleidoscope of external shapes. an abstraction in a milieu that is fright-
eningly concrete - an abstraction armed with all the sotvereign signs of
Jupiter the Thunderer.

In 1960 the weekly [‘Express of Paris published a serie? of extracts from
texts by American and Russian scientists concerning :;ociety in the year 2000.
As long as such visions were purely a literary concern of science-fiction
writers and sensational ,journalists,  it was possible to smile at them. Now we
have like works from Nobel Prize winners. members  of the Academy of Sci-
enccs of Moscow, and other scientific notables whose qualifications arc
beyond dispute. The visions of these gentlemen put science fiction in the
shade. By the year 2000, voyages to the moon will hc commonplace: so will
inhabited artificiai satellites. All food will be completely synthetic. The
world’s population will have increased fourfold but will have been stabilized.
Sea water and ordinary rocks will yield all the necessary metals. Disease, as
well as famine, will have been eliminated; and there will be universal hygienic
inspection  and control. The problems of energy production will have been
completely resolved. Serious scientists, it must be repeated, are the source of
thcsc predictions, which hitherto were found only in philosophic utopias.

The most remarkable predictions concern the transformation of edu-
cational methods and the problem of human reproduction. Knowledge will be
accumulated in ‘electronic banks’ and transmitted directly  to the human ner-
vous system by means of coded electronic messages. There will no longer be
any need of reading or learning mountains of useless information: everything

High tech, high rise, high human cost. (WHO)
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will be received and registered according to the needs of the moment. There
will be no need of attention or effort. What is needed will pass directly from
the machine to the brain without going through consciousness. Perhaps,
instead of marvelling or being shocked, we ought to reRect a litt!;. A question
no one ever asks when confronted with th.e scientific wonders of the future
concerns the interim period. Consider, for example, the problems of automa-
tion, which will become acute in a very short time. How, socially, politically.
morally and humanly, shall we contrive to get there? How are the prodigious
economic problems, for example, of unemployment, to be solved? And how
shall we force humanity to refrain from begetting children naturally? How
shall we force them to submit to constant and rigorous hygienic controls?
How shall man be persuaded to accept a radical transformation of his tra-
ditional modes of nutrition? How and where shali we relocate a billion and a
half persons who today make their livings from agriculture and who. in the
promised ultrarapid conversion of the ne;? torlv b,~.:, will become comple-
tely useless as cuitivators  of the soil? How shall WI distribute such numbers of
people equably over the surface of the earth, particularly if the promised
fourfold increase in population materializes? How will we handle the control
and occupation of outer space in order to provide a stable modus viwndi?
How shall national boundaries be made to disappear? (One of the last two
would be a necessity.) There are many other ‘bows’,  but they are con-
veniently left unformulated. When we reflect on the serious although rela-
tively minor problems that were provoked by the industrial exploitation of
coal and electricity. when we reflect that after 150 years these problems are
still not satisfactorily resolved, we are entitled to ask whether there are any
solutions to the infinitely more complex ‘hows’ of the next fortv years. In fact,
there is one anli only one means to their solution, a world-wide totalitarian
dictatorship which will allow technique its full scope and at the same time
resolve the concomitant difficulties. It is not difficult to understand why the
scientists and worshippers of technology prefer not to dwell on this solution,
but rather to leap nimbly across the dull and uninteresting intermediary
period and land squarely in the golden age. We might indeed ask ourselves if
v;ve will succeed in getting through the transition period at all. or if the blood
and suffering required are not perhaps too high a price to pay for this golden
age.

If we take a hard, unromantic look at the golden age itself, we are struck
with the incredible naivete of these scientists. They say. for example, that
they will be able to shape and reshape at will human emotions, desires and
thoughts and arrive scientifically at certain efficient, pre-established collective
decisions. They claim they will be in a position to develop certain collective
desires, to constitute certain homogeneous social units out of aggregates of
individuals, to forbid men to raise their children, and even to persuade them
to renounce having any. At the same time, they speak of assuring the triumph
of freedom and of the necessity of avoidiug  dictatorship at any price. They
seem incapable of grasping the contradiction involved, or of understanding
that what tney are proposing, even after the intermediary period, is in fact the
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harshest of dictatorships. In comparison. Hitler’s was a trifling affair. That it
is tc be a dictatorship of test tubes rather than of hobnailed boots will not
make it any less a dictatorship.

When our savants characterize their golden age in any but scientific terms.
they emit a quantity of down-at-the-heel p!atitudes  that would gladden the
heart of the pettiest po!itician. Let’s take a few samples. ‘To render human
nature nobler, more beautiful, and more harmonious.‘ What on earth can this
mean? What criteria, what content. do they propose? Not many. I fear.
would be able to reply. ‘To assure the triumph of peace. liberty, and reason.’
Fine words with no substance behind them. ‘To eliminate cultural lag.‘ What
culture? And would the culture they have in mind be able to subsist in this
harsh social organization? ‘To conquer outer space.’ For what purpose’! The
conquest of space stems to be an end m itself. which dispenses  with any need
for reflection.

We are forced to conclude that our scientists are incapable of any but the
emptiest platitudes when they stray from their specialities. It makes one think
back on the collection of mediocrities accumulated by Einstein when he spoke
of God. the state, peace, and the meaning of ;ife.  It is clear that Einstein.
extraordinary mathematical genius that he was. wa\ no Pascal: hc knew
nothing of political or human reality, or. in fact. anything at all outside his
mathrmatical  reach. The banalitv of Einstein’s remarks in matters outside his
speciality is as astonishing as his genius within it. it seems as though the
specialized application of all one’s faculties in a particular area inhibits the
consideration of things in general. Even J. Robert Oppenheimer, who seems
receptive  to a general culture. is not outside this judgement. His political and
social declarations, for example.  scarcely go bcyor.d  the level of those of the
man in the street. And the opinions of the scientists quoted by I’,Q/jre~ are
not even on the level of Einstein or Oppenheimer.  Their pomposities, in fact.
do not rise to the level of t>e average. They are vague generalities inherited
from the nineteenth century. and the fact that they represent the furthest
limits of thought of our scientific worthies must be symptomatic of arrested
development or of a mentai  block. Particularly disquieting is the gap between
the enormous power they wield and their critical ability. which must be esti-
mated as null. To wield power well entails a certain faculty of criticism. dis-
crimination, judgemcnt and option. It is impossible to have confdence  in men
who apparently lack these faculties. Yet it is apparently our fate to be facing a
‘golden age’ in the power of sorcerers who are totally blind to the meaning of
human adventure. When they speak of preserving the seed of outstanding
men, whom, pray do they mean to be the judges. It is clear. alas. that they
propose to sit in judgement themselves. It is hardly Likely that they will deem
a Rimbaud or a Nietsz&c worthy of posterity. When they announce that they
will conserve the genetic mutations  which appear to them most favourable.
and that they propose to modify the very germ cells in order to produce :uch
and such traits; and when we consider the mediocrity of the scientists them-
selves outside the confines of their specialities, we can only shudder at the
thought of what they will esteem most ‘favourable’.
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None of our wise men ever pose the question of the end of ali their marvels.
The ‘wherefore’ is resolutely passed by. The response which would occur to
our contemporaries is: for the sake of happiness. Unfortunately. there is no
longer any question of that. One of our best-known specialists in diseases of
the nervous system writes: ‘We will be able to modify man’s emotions. desires
and thoughts. as we have already done in a rudimentary way with tranquil-
hzers’.  It will be possible, says our specialist, to produce a conviction or an
impression of happiness without any real basis for it. Our man of the golden
age, therefore. will be capable of ‘happiness’ amid the worst privations. Why.
then, promise us extraordinary comforts, hygiene, knowledge and nourish-
ment if, by simply manipulating our nervous systems. we can be happy with-
out them? The last meagre motive we could possibly ascribe to the technic&
adventure thus vanishes mto thin air through the very existence of technique
itself.

But what good is it to pose questions of motive’? of Why? ,411 that must be
the work of some miserable intellectual who balks at technical progress. The
attitude of the scientists, at any rate is clear. Technique .,xists  because it is
technique. The golden age will be because it will be. Any other answer is
superfluous.

Jacques Ellul,  The Technological Society 1964.

respect for the Year 2000

If present trends continue, the world
in 2300 will be more crowded, more
polluted, less stable ecologically, and
more vulnerable to disruption than
the world we live in now. Serious
stresses involving population.
resources, and environment are
clearly visible ahead. Despite greater
material output. the world’s people
will be poorer in many ways than
they are today.

For hundreds of millions of the
desperately poor, the outlook for
food and other necessities of life will
be no better. For many it will be
worse. Barring revolutionary
advances in technology, life for most
people on earth will be more
precarious in 2000 than it is now
- unless the natiom of the world act

decisively to alter current trends.
This. in essence. is the picture

emerging from the US Government’s
projections of probable changes in
world population, resources, and
environment by the end of the cen-
tury. as presented in the Global 2000
Study. They do not predict what will
occur. Rather. they depict conditions
that are likely to develop if there are
no changes in public policies, institu-
tions. or rates of technological
advance. and if there are no wars or
other major disruptions. A keener
awareness of the nature of the cur-
rent trends. however, may induce
changes that will alter these trends
and the projected outcome.

Rapid growth in world population
will hardly have altered by 2000. The
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world’s population will grow from
four billion in :975 to 6.35 billion in
2000, an increase of more than 50 per
cent. The rate of growth will slow
only marginally, from 1.X per cent a
year :o 1.7 per cent. In terms of sheer
numbers, population will be growing
fa,ster  in 2000 than it is today, with
100 million people added each year
compared with 75 million in lY75. 00
per cent of this growth will occur in
the poorest countries.

While the economies of the less
developed countries (LDCs)  are
expected to grow at faster rates than
those of the industrialized nations,
the gross national product per capita
in most LDCs remaining low. The
average gross national product per
capita is projected to rise substantially
in some LDCs (especially in Latin
Anlerica), but in the great populous
nations of South East Asia it remains
below $200 a year (in 1975 dollars).
The large existing gap between the
rich and poor nations widens.

World food production is pro-
jected to increase YO per cent over
the thirty years from 1970 to 2000.
This translates into a global per
capita increase of less than I5 per
cent over the same period. The bulk
of that increase goes to countries that
already have relatively high per
capita food consumption. Meanwhile
per capita consumption in South
Asia, the Middle East, and the LDCs
of Africa will scarcely improve or will
actually decline below present inad-
equate levels. At the same time, real
prices for food are expected to
double.

Arable land will increase only 4
per cent by 2000. so that most of the
increased output of food will have to
come from higher yields. Most of the

elements that now contribuic to
higher yields - fertilizer, pesticides.
power for irrigation. and fuel for
machinery - depend heavily on oil
and gas.

During the 1990s world oil produc-
tion will approach geological esti-
mates af maximum production
capacity, even with rapidly increasing
petroleum prices. The Study projects
that the richer industrialized nations
will be able to command enough oil
and other commercial energy sup-
plies to meet rising demands through
lY90. With the expected price
increases, many less developed coun-
tries will have increasing difficulties
meeting energy needs. For the one-
quarter of humankind that depends
primarily on wood for fuel. the out-
look is bleak. Needs ior fuelwood
wiil exceed available supplics by
about 25 per cent before the turn of
the century.

While the world‘s finite fuel
resources - coal. oil, gas, oil shale,
tar sands, and uranium-are !heore-
tically sufficient for centuries, they
are not evenly distributed; they pose
difficult economic and environmental
problems; and they vary greatly in
their amenability to exploitation and
use.

Nonfuel  mineral resources gener-
ally appear sufficient to meet pro-
jected demands though 2000, but
further discoveries and investments
will be needed io maintain reserves.
In addition, production costs will
increase with energy prices and may
make some nonfuel mineral
resources uneconoh+c.  The quarter
of the world’s population that inhab-
its industrial countries will continue
to absorb three-fourths of the world’s
mineral production.
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Regional water shortages will
b e c o m e  more severe . I I1 the
1970-2000 period population growth
alone will cause requirements for
water to double in nearly half the
world. Still greater increases would
be needed to improve standards of
living. In many LDCs.  water supplies
will become increasingly erratic by
2000 as a result of extensive deforcs-
tation. Development of new water
supplies will bccomc more costly vir-
tually everywhere.

Significant losses of world forests
will continue over the next twenty
years as demand for forest products
and fuclwood increases. Growing
stocks of commercial-size timber are
projected to decline 50 per cent per
caprta. The world’s forests arc now
disappearing at the rate of eighteen
lo twenty million hccturcs a vcar (an
arca half the size  of Californm).  with
most of the loss occurring in the
humid tropical forests of Africa.
Asia and South American. The pro-
jections indicate that by 2000 some
40 per cent of the remaining forest
cover in LDCs will bc gone.

Serious dctcrioration  of agricul-
tural soils will occur worldwide, due
to erosion, loss of organic matter,
desertitication. salinization,  alkalini-
zation, and waterlogging.  Already.
an area of cropland and grassland
approximately the size of Maine is
becoming barren wasteland each
year, and the spread of desert-like
conditions is likely to accelerate.

Atmospheric concentrattons 0t
carbon dioxide and ozone-depleting
chemicals are expected to increase at
rates that could alter the world’s cli-
mate and upper atmosphere signifi-
cantly by 2050. Acid rain from
increased combustion of fossil fuels

(especially coal) threatens damage to
lakes. soils. and crops. Radioactive
and other hazardous materials prcs-
cnt health and safety problems in
increasing numbers of countries.

Extinctions of plant and animal
species  will increase dramatically.
Hundreds of thousands of species -
perhaps as many as 20 per cent of ail
species on earth - will be irrctricv-
ably lost as their- habitats vanish,
cspccially  in tropical forests.

‘the future depicted by the US
Govcrnnicnt projections. brielly out-
lined above. may actually undctstate
the impending problems. The
methods available for carrying out
the Study Icd to certain gaps and
inconsistencies that tend to impart an
optimistic bias. For example. most of
the indiv~idual  projections fat-  the
various sectors studied - food.
minerals, energy, and so on -
ilssulllc that sufficient capital.
energy.  water and land lwill  bc avail-
able in these sectors to meet their
needs. regardless of the cc.rmpcting
needs of the other sectors. More con-
sistent. better-integrated projections
would produce a still more emphatic
picture of intensifying stresses, as the
world enters the twenty-first century.

At present and projected growth
rates.  the world’s population would
reach ten billion bv 2030 and would
approach thirty billion by the end of
the twenty-fi:it  century. These levels
correspond closely  to estimates by
the US National Academy of Sci-
ences of the maximum carrying
capacity of the entire earth. Already
the populations in sub-Saharan
Africa and in the Himalayan hills of
Asia have exceeded the carrying
capacity of the immediate area, trig-
gering an erosion of the land’s
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capacity to support life. The resulting
poverty and ill health have further
complicated efforts to reduce ferti-
lity. Unless this circle of interlinked
problems is broken soon, population
growth in such areas will unfortuna-
tely be slowed for reasons other than
declining birth rates. Hunger and dis-
ease will claim more babies and
young children. and more of those
surviving will be mentally and physi-
cally handicapped by childhood mal-
nutrmon.

Indeed, the problems of preserving
the carrying capacity of the earth and
sustaining the possibility of a decent
life for the human beings that inhabit
it are enormous and close upon us.
Ye: there is reason for hope. It must
be emphasized that the Global 2c100
Study’s projections are based on the
assumption that national policies
regarding population stabilization,
resource conservation, and environ-
mental protection will remain essen-
tially unchanged through the end of
the century. But in fact, policies are
beginning to change. In some areas,
forests are being replanted after cut-
ting. Some nations are taking steps to
reduce soil losses and desertitication.
Interest in energy conservation is
growing, and large sums are being
invested in exploring alternatives to
petroleum dependence. The need for
family planning is slowly becoming
better understood. Water supplies

are being improved and waste treat-
ment systems built. High-yield seeds
are widely available and seed banks
are being expanded. Some wildlands
with their genetic resources are being
protected. Natural predators and
selective pesticides are being substi-
tuted for persistent and destructive
pesticides.

Encouraging as these develop-
ments are, they are far from
adequate to meet the global chal-
lenges projected in this Study. Vigor-
ous, determined new initiatives are
needed if worsening  poverty and
human suffering, environmental
degradation. and international ten-
sion and conflicts are to be pre-
vented. There are no quick fixes. The
only solutions to the problems of
population. resources. and environ-
ment are complex and long-term.
These problems are inextricably
linked to some of the most pcrplcx-
ing and persistent problems in the
worh! - poverty, injustice, and
social contlict.  New and imaginative
ideas - and a willingness to act on
them-are essential.

With its limitations and rough
approximations, the Global 2000
Study may be seen as no more than a
reconnaissance of the future; none-
theless its conclusions are reinforced
by similar findings of other recent
global studies that were examined in
the course of the Global 20Oti Study.

It is probable that all the world’s governments will be more or less com-
pletely totalitarian even before the harnessing of atomic energy: that they
will be totalitarian during and after the harnessing seems almost certain.
Only a large-scale popular movement toward decentralization and self-
help can arrest the present tendency toward statism. At present there is no
sign that such a movement will take place. - Aldous  Huxley, Foreword to
Brave New World, 1932.



Al! these studies arc in genera! agree- vigorous changes in public policy
ment on the nature of the problems around the worid are needed to avoid
and on the threats they pose to the or minimize these problems before
future welfare of humankind. The they become unmanageable. Long
available evidence leaves no doubt lead times are required for effective
that the world - including this action. if decisions are delayed until
Nation - faces enormous, urgent, the problems become worse. options
and complex problems in the decades for effective action will bc severely
immediately ahead. Prompt and reduced.

Council on Environmenial Quali:y  and the US Department of State, The Global2000
Report to the President, 1982.

tis kxity an o~e~ce

The metaphysical errors of the
modern age have. as it were. incar-
cerated themselves in our way of life,
including our technology, the latter
having some very clear and very des-
tructive features. Everybody can
take his own choice in describing
them. My choice is this: - it has
become too big; it has become too
complex; and it has become too
violent. These three factors taken
together make it incompatible with
human nature; with the rest of living
nature around us; and with the
resource endownment of the world.
So, if we want to help ourselves we
must work to use the fullness of our
modern knowledge, consciously and
with the utmost determination, to
create, or perhaps to recreate, a tech-
nology which has the opposite fea-
tures, - which is small, that is,
adapted to the human scale; which is
simple so that we do not have to
become too specialized to be wise;
and which is non-violent, in the sense
of working with nature instead of
bludgeoning her all the time. As far
as the first point is concerned, the

question of scale, all material things
including organizations have to have
their proper human scale or they
become anti-human. This has been
known since Genesis. Aristotle knew
it and so did Dr. Karl Marx. I think
the best bit in the Limi/s  to. Growth
report is a quotation from Aristotle.
where he says ‘To the size of states,
there is a limit. as there is to other
things, plants, animals, implements;
for none of these retain their natural
power when they are too large or too
small. But they either wholly lose
their nature or are spoiled’. Small
units can find their resources within a
short radius and also their markets.
There is no need for monster trans-
port. Small is beautiful. It is also sim-
ple and non-violsnt. Intelligent
small-scale technology can use, for
instance, income energy instead of
fossil fuels; for income energy is pro-
duced all the time, being sent from
the sun to the earth. It is humanly
right, because the human mind can
encompass it; is socially right,
because being small it is accessible to
small people, not only to those who
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are already rich and powerful. There
can be no genuine development with-
out small-scale technology. Nor can
there be a correction of a’ver-devel-
opment.

But size is not all. So, secondly,
keep things simple or. rather, use the
fullness of modern knowledge, no
matter how sophisticated, to recap-
ture a degree of simplicity. Man’s
needs arc essentially simple. Only his
extravagances and frivolities are
highly complex. Complexity - any
fool can make things more compli-
catd; i: takes a toirch of genius to
make them simple again. Com-
plexity, by itself. is highly capital
intensive and expensive. Complexity
is produced by giantism but also
leads ro it. Complexity excludes the
majority of the people who are not
highly trained. Complexity demands
people too specialized to be wise,
and they arc dangerous people.
Assuredly. we are now far too clever
to be able to survive without wisdom.
Wisdom is subtle. but at the same
time it is as simple as a little child.
We now possess such superlative
scientific knowiedge and technical
ability that we can make things sim-
ple again.

Thirdly, non-violence. Let us use
our great knowledge to find non-
violent solutions to our many proh-
lems. Biological processes are non-

violent compared with mechanical or
chemical processes. For instance, the
energy required to create artiticial
polymers in factories is immense.
whereas nature creates polymers jusi
with sunlight. Income energy is non-
violent, but to use it presupposes
smallness. Organic gardening and
farming is non-violent. Prevention is
non-violent compared with cure. I’o-
lution is the result of violence -
almost a measure of it. The Club of
Rome accepts nuclear  cncrgy as a
breakthrough extending the limits to
growth. To quote: ‘The technology
of controlled nuclear fission has
already  lifted the impending limits on
fossil fuel reserves’. The authors give
statistics about the expected accumu-
lation of radioactive wastes, which
are horrifying. But they are evidently
so wedded to pure quantity that they
cannot appreciate the awcsomc
qualitative impact of what they are
talking about. The quantitative
approach, which almost totally ncg-
lects the essence of things and knows
nothing but units, whether people. or
capital, or acr~es.  cannot help us !o
find solutions because our problems
have arisen precisely from this
approch.  W h a t  i s  r e q u i r e d  i s
detailed, honest. painstaking work.
to create a technology with a human
face.

E.F. Schumacher in M.M. Hoda  (ed). Future ;.s Manageable. 1978

influence has been definitely harmful as it has tended to rein-
force ‘downright common sense’, and, as all good economists know to their
cost, there is nothing so consistently wrong as ‘common sense’. especially
when it is ‘downright’. - Lauchlin  Currie



We are at - in the middle of, if you
will - a turning point in American
and probably world, history. I know
no better than you what is to come.
But the choices are clear: drift, dis-
tention, or decentralism.

WC can go on as we are, tryng to
muddle through (rather more mud-
dlc than through), patching up disin-
tegrating and propping up decaying
states. squabbling and warring inces-
santly over depleting resources and
the last few tolerable environments,
and coping and groping with
increasingly anxious and uncertain
lives, Or we can hope for rescue in
ever-larger and ever-more-complex
systems - 757s and 7Yls  after 747s.
Models IIYY and 2199 after Model
4YY -. and ever-stronger and more

Kirkpatrick Sale. Human Scale, 1980.

at is Simp

Bicycles are superbly efficient and
successful machines. Most people
would agree that they are indeed
simpler than cars and airplanes. Btit
bicycle technology is mature. Bicycles
evolved during the last half of the
nineteenth century to reach their
present state of development by
about 1905. To be successful, they
needed the invention, development
and production of ball bearings,
sprockets, roller chains, the free-
wheel and gear-changing mechan-
isms. The pneumatic tyre required
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grandiose governments, giving up
our liberty for an anticipated secur-
ity, our initiative for an anticipated
welfare system, and all the while
moving closer to nuclear and cnvir-
onmental  disaster. Or we can work to
achieve systems and organizations of
a size where we may regulate them.
to reshape our landscapes to permit
ecologically sound and locally rooted
settiements. to create for ourseives ii
world in which our societies. our
eccnomies, our politics arc in fact in
the hands of those free individuals.
those diverse communities and cities.
that will be. affected by them - a
world, of course. at the human scale.

Pentngon...Pyr~umid...or  Par the-
non.

advances in the processing of rubber.
Lightweight frames needed thin-
walled drawn steel tubing. (The most
expensive bicycles today use tubing
with carefully graded wall thickness
to give extra strength near the ends.)
If you think that bicycles are simple,
try building one with the tools and
materials in a blacksmith’s forge.
These would be an accurate example
of the resources available to the bicy-
cle pioneers. The plain fact is that
bicycles were complicated solutions
to -the problem of providing cheap



Easy to use, but not easy to dosign

personal transport to pcoplc who app~ar~cd totaliy unhclievablc a n d
w o u l d  otherwise have walked o r impossibly complicated  to the lead
ridden horses.  They would have ing engineci-s of the preceding age.

Stephen Salter, New Scientis!. 1982~

I belicvc ii was C‘harles  Kettering of Gcncral Motors - or
w’its  it Henry Ford - who said ‘Huild  simplicitv  into it‘.
Whichcvcr  said it. they both practiscd it with great
ingenuity. Howcvcr.  as one looks around at ;nodei-ii
engineering products the wisdom of ingenious simplicity
seem to have been forgotten and in its place complexity
rules.

I felt sorry  for the man who was unahlc to obtain spare
battcri ‘s for his pocket calculator: hc would ha\c avoided
that problem if he used ii slide rule. I was not surprisccl
that the owner of an f I I.000 Jaguar ~vas almost apoplectic
when he was told that his car would he unscrviccablc  for a
week hccause his electric windows would not work and
spare parts wcrc not available. I am sure he would have
agreed with Dr. Ernst Fuhrmann. President of Porsche.
who vvondcred ‘if we have been right in making cars more
complicnted...;rlI  these things do is become a possible
source of future dcfccts’. He went on to say: ‘If I were a
big company I would bring out a very primittve car and I
think people wouid buy it. I would tell my engineers to



design a car that could be repaired with tive or ten tools. It
wotild not be a bad car - but it would be a reliable one’.
Thank goodness that the wisdom of Kettering and Ford is
not entirely forgotten.

A real!y  outstanding example of ingenious s’mplicity is
the Humphrey pump in which the water to b,> pumped
also acts as the piston of the power source. Scl era1 ver\
large examples were installed early in this centmy.  Lately.
interest in various sizes has begun to develop: and the
lntermcdiate  Technology Development Group has sup-
plied designs for several overseas organizations. It is a
particlarly  appropriate device for a Third World country.
It is extremely simple to make, there is no piston OI-
cylinder to machine. it requires no lubrication and suffers
no wear. Consequently it can easily be made. operated
and repaired locally. Thcsc same attractive properties arc
equally valuable here in Britain.

For more than a century very little attention has been
paid to the very considerable number of small-scale water-
plower  so~~rccs  that exist in almost CVCI-y  country. During
the Victorian era small water turbines were to a considlcr-
able extent scaled-down versions of big hyclrosystem  tur-
bines, using the same principles of mechanical control. A
different design approach has been adopted in the dcvel-
opment of modern small-scale (I to IOkW)  water-turbine
units. All attempts to control water Row by mechanical
means have been abandoned in favour  of an electronic
black-box controller. As a result there has emerged a WI-!
much simpler machine to build, maintain and operate.
which of course is very much cheaper per kilowatt
capacity than its Victoria:1  predecessors. The use of
modern technolo$zal  developments - self-lubricating
bearings. electronic controllers - when properly applied
can contribute  to the recapture of simplicity.

Those engineers who are engaged  in tinding simple
solutions to human problems very soon discover that the
work is much more fascinating and challenging than the
conventional approach. which seems remorselessly to lead
to increasing complexity for even the simplest of tasks. It
really is not very clever to use a powered auger costing
several thousand pounds to dig a hole in which to set a
telegraph post. We marvel at the wonders of a pocket ele-
tronic calculator but is it, in its simplest form and for most
applications, an advance on the slide rule or mental arith-
metic‘?
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A Fable for Tomorrow

There WIS once a town in the heart of America where all
life seemed to live in harmony with its surroundings. The
town lay in the midst of a checkerboard of prosperous
farms, with fields of grain and hillsides of orchards where,
in spring, white clouds of bloom drifted above the green
felds.  In autumn, oak and maple and birch set up a b!aze
of colour that flamed and flickered across a backdrop of
pines. Then foxes barked in the hills and deer silently
crossed the fields. half hidden in the mists of the fall morn-
ings.

Along the roads, laurel, viburnum and aider, great
ferns and wildflowers delighted the traveller’s eye through
much of the year. Even in winter the roadsides were
places of beauty, where countless birds came to feed on
the berries and on the seed heads of the dried weeds rising
above the snow. The countryside was, in fact, famous for
the abundance and variety of its bird life, and when the
flood of migrants was pouring through in spring and fall
people travelled from great distances to observe them.
Others came to fish the streams, which flowed clear and
cold out of the hills and contained shady pools where trout
lay. So it had been from the days many years ago when the
first settlers raised their houses, sank their wells and built
their barns.

Then a strange blight crept over the area and everything
began to change. Some evil spell had settled on the com-
munity: mysterious maladies swept the flocks of chickens;
the cattle and sheep sickened and died. Everywhere was a
shadow of death. The farmers spoke of much illness
among their families. In the town the doctors had become
more and more puzzled by new kinds of sickness appear-
ing among their patients. There had been several sudden
and unexplained deaths, not only among adults but even
among children, who would be stricken suddenly while at
play and die within a few hours.

There was a strange stillness. The birds, for example -
where had they gone? Many people spoke of them, puz-
zied and disturbed. The feeding stations in the back-yards
were deserted. The few birds seen anywhere were mori-
bund; they trembled violently and could not fly. It was a
spring without voices. The mornings that had once
throbbed with the dawn chorus of robins, catbirds, doves,
jays, wrens, arrd scores of other bird voices there was now
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no sound; only silence lay over the fields and woods and
marsh.

On the farms the hens brooded, but no chicks hatched.
The farmers complained that. they were ucable to raise
any pigs - the litters were small and the young survived
OF!~  a few days. The apple trees were coming into bloom
but no bees droned among the blossoms, so there was no
pollination and there would be no fruit.

The roadsides, once so attractive, were now lined with
browned and withered vegetation as though swept by fire.
These, too, were silent, deserted by all living things. Even
the streams were now lifeless. Anglers no !onger visited
them, for all the fish had died.

In the gutters under the eaves and between the shingles
of the roofs, a white granular powder still showed a few
patches; some weeks before it had fallen like snow upon
the roofs and the lawns, the fields and streams.

No witchcraft, no enemy action had silenced the rebirth
of new life in this stricken world. The people had done it
thenlselves.

This town does not actually exist. but it might easily
have a thousand counterparts in America or elsewhere in
the world. I know of no community that has experienced
all the misfortunes 1 describe. Yet every one of these dis-
asters has act!lally happened somewhere, and many real
communities have already suffered a substantial number
of them. A grim spectre has crept upon us almost unno-
ticed, and this ima,gined tragedy may easily become a
stark reality we shall all know.

The Acid Rain Impact
The environmental and social costs of acid raig are sky-
rocketing. Yet smokestacks continue to belch millions of
tons of sulphur and nitrogen oxides. North America
receives over thirty-three million tons of sulphur oxides
and twenty-four million tons of nitrogen oxides per year.
About 85 per cent ‘,f that originates in the US. The major
sources. coal and oii-tired generating stations, have nearly
quadrupled their output of the pollutants over the past
twenty-five years.

III Europe similar amounts of sulphur and nitrogen are
released: more than thirty-three million tons of sulphur in
1978 alone. As in North America, most of these oxides
come from burning sulphur-laden coal. These pollutants
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can travel thousands of miles to other countries where
they eventually fall as acid rain. Canada, for example,
receives most of its acid rain from south of the border.
Norway, one of the most hard-hit areas receives over 90
per cent of its acid rain from Britain and Germany.

Technology does exist to stop these pollutants. Acr rd-
ing to the US EPA: a ‘desulphurization technology can
now screen out up to 90 per cent of su!phur  dioxide emis-
sions’. Nevertheless companies have been reluctant to
adopt preventative technology. citing high costs as the
main objection.

Technology to curtail po!!ution  from metal smelters also
exists. in 1975. the International Nickel Company
(INCO) in Sudbiury. Ontario (the world’s largest single
source of sulphur emissions) developed a plan to reduce
their daily 2,500 tons sulphur output by 200 tons. The pro-
posal was later rejected as ‘uneconomical’. At the same
time a government report estimated that sulphur pollution
from the INCO stack had caused $465 million worth of
damage in the Sudbury region - damage that INCO
would not have to pay for. Still the government continues
to treat INCO with kid gloves, periodically delaying dead-
lines for meeting emission standards.

Instead of adopting pollution-control measures, com-
panies choose to invest where they can make a prom. The
enormous social and environmental costs are left to the
public purse. ‘From the companies’ point of view’ says an
Ontario environmental official ‘there are always better

Can this be the height of civilization? (UNITED NATIONS)
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and more productive uses for available cash than pollution
abatement’.

INCO is a case in point. At the same time it was plead-
ing poverty on pollution controls, the company took over
the largest battery manufacturer in the US - E.S.B. Ray-
0-Vat. For INCO, the $238 million deal was a sound busi-
ness investment. For the dying lakes in northern Ontario
and other downwind areas, the deal made no sense at all.
Quipped INCO Vice President, pollution control would
have only been contemplated as a social investmeut and
who knows how to evaluate a social investment.

Both government and industry continue to avoid the
enormous social and environmental costs their pollution
creates. According to an Ontario Environment Ministry
report, over 20.000 jobs in the tourist and resort industry
will be lost if acid rain continues at the present pace. In
Ni~jrway  a major portion of the fishery industry has already
been eliminated.

In Britain. Germany and the Netherlands governments
have been equally lax in forcing industry to control pollut-
ing emissions. In Britain, where so-called ‘super smoke-
stacks’ have been a major part of pollution ‘control’ pro-
grammes, increased use of coal will drasticahy  accelerate
acid rain in Scandinavia. The giant smoke-stacks don’t
solve the problem: they only spread it further afield.

Fortunately. alternatives  do exist. Pollution control
equipment is available. And much research and ingenuity
has been expended to find  ways of generating energy that
do not create pollution which leads to acid rain. The wind.
the sun, the use of conservation to reduce the need for
energy are all non-polluting alternatives to fossil-fuelled
generating stations.

But acid rain is also a political problem - it requires
public pressure against polluting companies and against
hesitant governments which are unlikely to move without
being pushed. In Canada, the Canadian Coalition on Acid
Rain, a collection of public interest groups, was formed to
pressure both Canadian and US politicians. US environ-
mental and labour groups under the banner of the Clean
Air Coalition have also been actively challenging business
efforts to relax pollution standards. And in May, 1981 :I
number of environmental groups gathered in Sweden for a
European Conference on Acid Rain.

‘The problem has been diagnosed and the message is
clear. The main task now is to make sure it’s loud enough
for government and industry to hear.
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5 GROWTH AND TRANSFORMATION OF AT MOVEMENT

‘cr-,
&

cc ce tegra tie
In the ten years since the publication of S~crll is .&rr~iful,
Schumacher’s ideas have gained an extraordinarily wide
acceptance both in the ‘counter-culture’ and the ‘estab-
lishment’, and I would submit that the revolutionary
nature of Schumacher’s message is not so much its con-
tent, as the fact that it has been understood by the estab-
lishment and gradually integrated into its systems of
values.  Whcr, hc;;& of state, prime millistel~l\.  chairmen of
atomic energy commissions, bank presidents and chief
executive officers of the world’s largest industrial corpor-
ations quote Schumacher or acknowledge that they have
read his work, this is not simply a heartening success, but
an important political phenomenon: revolutions do not
occur when the existing po!iticaI and soriai system is chal-

Nicolas JBquier. lenged by outsiders - be they ~CX: farmers of the urban
Appropriate proletariat-but when i! is put into question by large,seg-
Techology.  1983. ments of the ruling elites.

ropr~ate Technology - Ten
Years On

The critics who derided intermediate technology fifteen years ago or dis-
missed Schumacher’s book in I973 as an idealistic pamphlet may feel vindi-
cated when they look at today’s wonders of high technology. In the same way,
AT proponents may justifiably feel a certain disappointment at how little the
world of technology has apparently changed under the impact of Schu-
macher’s ideas. Both groups, in fact, vastly underestimated the amount of
time it takes before major reorientations in the technological system become
visible. and failed to appreciate that innovation patterns are governed by
long-term trends extending over several generations. It was. for example,
only around 1900, more than 150 years after the beginning of the industrial
revolution in Great Britain, that coal overtook wood as the most important
source of primary energy in the world economy; as for oil, which started to be
exploited commercially on a large scale in the 1880s. it is still today a less
important source of energy in the world than coal.

If AT is so inconspicuous, it is not because of any failure on the part of the
AT movement to push its ideas, develop new products or devise new forms of
organization, but simply because the time-scale of technological innovation
and institutional change is extremely long. Such misjudgements about the
time element are not accidental. They are a normal, and indeed necessary
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component of the innovation process: if innovators knew from the beginning
how long it would effectively take for their new institutions to leave a mark on
society, they would never have the confidence and psychological stamina
which are crucial to the success of innovation

In the same way. the inconspicuousness of AT in the economies of indus-
trialized and developing societies should be viewed as a perfecti!  normai phe-
nomenon: it will take time - not just a few years. hut several decades -
before anyone could expect to see (even if they wanted to) a Zicneral Electric
of AT’ selling millions of viilage stoves. a ‘General Motors of AT’ manufac-
turing hundreds of thousands of low-cost vehicles for developing countries.  or
even an ITDG  skyscraper in New York!

It could well he that such large AT !irms will never dcvclop. not because of
any inherent inability of entrepreneurs  in the AT ticltl to make it hig. but
because the social patterns of innovation in AT may turn out to be rather dif-
fcrent from uhat wc arc used to. One of the implicit assumpiions  in the
philosophy of the AT movement was that in order to prove the validity of AI
as a concept, it was first necessary to develop new products and new ways of
doing things. This pragmatic approach was remarkably successft!  in generat-
ing a momentum of iechnological innovation and showing that there were
indecci many promising altcrllxtives  to the dominant tcchnologics which
Schumacher so rightly put into question in his book.

This blossoming of innovation has tend4 however.  to overshadow  Schu-
machcr’s deep-r and ultimately more important contribution to society:  what
S~~ull i.~ Rerr~~til did was to contribute in no small wav to changing our domi-
nant values and culture and creating ;I social Jcmand  ti,r new tyl?es of techno-
logy. The patterns of technological innovation in any society arc dctcrmincd
not so much by what is technically feasible. as hy what is socially or culturally
desirabie. If technology  can he considered as the product ot a culture. it
means that changes in the culture. or in the social demand for innovation are
the precondition for fundamental changes in the technological system

The cultural revolution ignited hy Schumacher’s word is st;il  far from com-
plete, and it may be interesting to reflect on the next ten years of the AT
movement, and try to identify some of the big challenges which are likely to
face AT groups throughout the \vorld. The first of these. paradoxicalI)
enough, is the technological challrngc. -l’hc majori:y of AT groups are
actively involved in the development of new tcchnnlogles. the improvement
of tmdltional  technologies cr the scaling-down of :nodern tcchnologics. and
the public visibility of the AT movement rests essentially on its innovations in
hardware, from hiogas plants and smal!-scale  agricultural  machinery to solar
heaters and low-cost water purification systems. to name but a few examples.
These innovations all have a v”r:i important symbolic function io play as the
expression of alternatives to the dominant technological system. Most of
them however are still Car from having reached the degree of reliability. cost-
effectiveness and simplicity of use which chxzcterizes  the more sophisticated
technologies which they are seeking to replace. Many AT groups. throughout
the world. seem to have vastly underestimated thi% pro!4em, and generally
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attribute their difficulties in the diffusion of new products or new’ technologies
to bureaucratic obstacles or lack of funds, and not to poor reliability or inef-
fective maintenance.

This indirectly suggests that AT groups, despite their substantial invest-
ments in research and development, their ability to identify a need for inno-
vation and the originality of the technical solutions thev oropose, are perhaps
not the most adequate institutions to carry out the complex technical work of
testing. de-bugging and improving, without which a good prototy;)e  cannot be
produced successfully on a large scale. This is the sort of work which is carried
out extremely  effectively by industrial firms, with their research departments.
their production engineering teams and their after-sales services.

In this perspective, the growing interest of industrial firms in AT is a pheno-
menon of major significance: it could, in the long run, help to establish an
effective linkage hctween the industrial prodrrction system and the innovative
efforts of the AT groups. These AT groups woulcl  continue to play their vital
role as ‘opportunity identitiers’,  experimenters,  networkers and generators of
ideas, without falhng prey to the temptation of doing what industry dots so
much better with its production experience, its access to large tinancial
resources and its marketing skills.

A seco~~d im: ‘rrtant challcngc facing the AT movement is of a political
nature. If the ideas of the AT movement are now so widely known. and
almost as widely accepted. this is not only the result of the publication of
SUIU//  is ~w~4rifu/  hut also of Schumacher’s own missionary work. Most A7
groups still spend a considerable amount of effort on missionary work of this
nature. As a result, consciously or not, they have conic to acqurre a political
influence which is quite out of proportion to their small size, their limited
financial resources or their effective strength as technological innovators.

This ability to propagate new ideas and influence policy-makers in govern-
ment or decision-makers in industry is perhaps the most important intangible
asset of the AT movement, and the one that deserves to be exploited in the
most systematic way. This however calls for a significant revision in the politi-
cal outlook of the AT movement, in the sense that what may be required of
them is to work not against the system. but within the system. In their early
days, many AT groups relished their position as outsiders and as critics of the
existing order of things, and this marginality was in fact the necessary con-
dition for innovation and originality.

Now that Schumacher’s ideas are so widely known, and indeed so actively
embraced in many of the ruling elites throughout the world, this political mar-
ginality of the early days is no longer necessary. and could indeed be counter-
productive. Several AT grups have already sensed this intuitively, and now
work more closely with large industrial firms, international development
banks, government ministrtes  and national planning agencies. What makes
this co-operation so much easier today than it would have been ten years ago,
is the new, large network of AT sympathizers within the establishment. These
sympathizers are for the most part people who have read SmaN  is Benufifd
and understood its message, and who, like the termites in a building are
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inconspicuously eating away the wooden certitudes of high technology and
the belief that ‘Big is Better’.

My impression, no doubt somewhat subjective, is that the majority of AT
groups have yet to appreciate the importance of the ‘AT termites’ and their
crucial role in transforming Schumacher’s ideas into practical realities. In the
same way, many groups may have some difficulty in accepting the fact that in
the long run, the effective!tess of their work could depend upon their ability
to operate within the system rather than against the system.

Working within the system riced not be a betrayal of the ideals of youth.
but the means of their achievement. I believe that only in this way will it be
possible for the AT movement to make its transition to what I like to call its
second generation, or its age of maturity. And only in this way will it be poss-
ible for AT to reach the hundreds of millions of underprivileged people to
whom Schumacher’s important message was addressed.

Nicolas  ?6qtwr, Approprfate  Technoloq~,  1983

smics As If

Both in the rich and the poor coun-
tries, the idea of intermediate or
appropriate technology is now enter-
ing the consciousness of economists,
administrators and politicians. There
would seem to be four stages in the
process. It starts with the widespread
rejection of the concept, because it
means a radical break with conven-
tional behaviour. The second stage is
general acceptance of the idea, but
little support from government, or
international institutions. The third
stage would be active involvement on
a considerable scale to mobilize
knowledge of technological choices
and to test them under operating
conditions; and the fourth would be
the application of this knowledge on
a scale that makes it not exceptional
or ‘alternative’ but a normal part of
admirustrative,  business and com-
munity activity.

As far as developing countries are
concerned the idea is now in its

second stage and hovering on the
edge of the third. Most poor coun-
tries are now aware of the extent to
which they have become economi-
cally dependent upon the industria-
lized countries. and most see the
need, if not to shake themselves com-
pletely free. at least to become much
more self-reliant and regain their
integrity. But as the recent United
Nationals Conference on Science and
Technology has revealed, most
governments of developing countries
are still far too preoccupied with
questions of international trade, and
with securing the technology of the
multinational companies as easily
and as fast as possible. This is a sort
of tunnel vision that leads to aid and
development policies which, in the
event, bypass the rural areas of devel-
oping countries and thus bypass the
very source and centre of their
poverty.

Developing countries could help



themselves to change the ‘rules of the
game’ by setting up their own techno-
logy assessment units. Their task
would be to advise their governments
about the choices of technology
available, and about the implications
of different choices. Thus a develop-
ing country intending to introduce
cement manufacture. say. or sugar
refining, would be advised on the
choices open to it - in these
instances, one huge ;2ctory or forty
or tii‘ty  small units. What would these
options imply in terms of availability,
foreign exchange costs, running
costs. social impact. employment,
local devclopmcnt and income distri-
bution, and so on? Ultimately it is
only when developing countries start
to demand that real choices of tcch-
nology should be offered  to them,
and to assert this as their right. that
they can begin to break away from
their dependence on industrialized
countries: they would then be free to
choose technologies that maximized
tlleir self-reliance.

If the developing countries arc well
into the second stage of our four
stages of appropriate technology. the
industrialized countries are still at
stage one. With a few exceptions in
Britain, and a few more in the US.
the official attitude towards appropri-
ate technology and the alternatives
groups that are applying it is one of
rc,jection  or antagonism.

It is true, of course, that for highly
industrialized countries a changeover
to technologies that are smaller,
more decentralized, more humane
and less demanding on non-renew-
able resources represents a major
departure from orthodox think&g
and conventional practice. The devel-
oping countries. after ail, still have

many of their options open. The rich
countries are well along;  the road
towards an economic and industrial
system that looks less and less sus-
tainable.

One of the principal characteristics
of mdustrialization, as most people
have experienced it. is its overriding
tendency  to create a more and more
dependent population. This depen-
dence, this external direction of
people’s lives, is most evident in the
case of their employment, over which
they have virtually no control. tither
as regards its availability or its qual-
ity. It also applies to other aspects of
daily life. There are always two sys-
tems by which we support ourselves
- the ‘self-care’ system and the mar-
ket >,ystem;  the latter requires us to
earn money, in order to buy goods
and sc’rvicc’s produced bv others. The
self-care system  has dcciined to near-
vanishing point.  and the result is a
great deal of waste and cxpcnsc. and
a loss of indcpcndencs for the family
and the community.  The same
applies to education. health care and
recreation.

All this is very discouraging. But
its positive aspect is that it has caused
a large and growing number of
peop!e in Britain and in North
America. as we have seen, to start
reversing this trend by launching
experiments of all kinds in the dircc-
tion of greater individual and com-
munity self-reliance. This has
produced what can only be described
as a flowering of creative activity on
the part of tens of thousands of
people.

The origins of these groups work-
ing on alternative technologies and
life-support systems are varied, and
their attitudes’to conventional insti-
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tutions and ways of doing things are
by no means invariably sympathetic.
Some have come together out of a
growing concern for the environ-
ment; others have their primary
focus on energy conservation. hous-
ing, health. agriculture, local manu-
facture. There are now few branches
of human activity where the conven-
tional mode of doing things does not
have its counterpart within the
alternatives movement. The variety
of their origins and methods of work-
ing should never blind us to the fact
of what they have in common.
namely. a recognition that convcn-
tional industrial society is on a coili-
sion course with human nature, with
the living environment. and with the
world’s stock of non-renewable
resources.

So long as thrl-c is no general ack-
nowledgement that we are on this
collision course, this upsurge of
groups working on alternatives  of all
kinds will tend t:) be written off. by
government and other power groups.
as at best a way of life for eccentrics.
at worst a serious threat to economic
order and discipline.

It would be idle to pretend that the
transition from the ‘limitless growth’
economy  of the recent past. or the
‘stagtlation’  economy of the present.
to the conserver society of the future
will be plain sailing. But it would be
equally misleading to argue tha!  poli-
cies favouring the widespread i:dop-
t i o n  oi appropriate technologies
would imply some drastic and
unacceptable collapse of living stan-
dards and life as we know it.

Consider,  for example, a few of
the steps that Britain, or any other
highly industrialized country for that
matter. could well take now that

would in practice set us on the way to
ii more sustainable future.

One would be to start a major pro-
gramme of energy conservation. with
initial emphasis WI reducing ihe 40
per cent or so of primary energy pro-
duction that now goes into space
heating: alld at the same time to
further the development of renew-
able energy rcsourccs  on a really sig-
nificant scale. (In Britain. this would
enable us to a\~uid incurring the cnor-
mous costs Xld tmimaginahie
dangers of nuclear power.)

A second part of such a policy
would be to start a broadly based
programme of research and cxpcri-
ment aimed at liberating agriculture
and food production from its present
very substantial dependence on fossil
energy,  and making Britain sclf-suf-
ficient in food to the maximum poss-
ible extent.

A third component would bc to
promote and f:lcilitate  the localiza-
tion and clecentraiiz;~tion  of manufac-
turing and service activity. both as a
mcims of creating local employment.
and of cutting down the escalating
costs of long transport hauls and
over-centralized  services.

Could really cffectlve  action along
these lines do anything but enhance
the cluality  of life’?

It will also be evident that if such
dcliheratcly decentralist and con-
server policies were to be followed,
then appropriate technologies, and
most of the current activities of the
altcrnativc groups. would fall into
place as perfectly obvious ways of
attaining these objectives.

In fact this relatively unknown part
of the economy represents an import-
ant part of present-day reality. It is
opening up the \cny to what James
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Robertson calls the sane human and
ecological society, which recognizes
and encourages the variety of human
resources and abilities that exists in
all communities. In contrast, the
mechanistic ‘single-solution’
approach of conventional economics
- modelled  on the physical sciences
- typified by the centralized mani-
pulation of aggregate demand, and
by the concept of gross national pro-
duct, is by its very nature incapable
of recognizing this variety or of free-
ing the creative energies of large
numhcrs of people. No amount of
juggling with the monetary. fiscal or
price system can provide useful and
satisfying work for the people who
are losing their jobs through the
increasing capital-intensity of large-
scale industry, or through growing

provide any answer to the alienation
of the workforce. to inflation. or to
the degradation of the envrr<mment.

Can we not recognize that there is
really no crther  choice than to create
a new technology and economic sys-
tem designed to serve not a continu-
ously escalating spiral of production
and consumption. but to serve
people by enabling them to heco~nc
more productive? This is precisely
what is being attempted by such
groups as the Local Enterprise Trusts
in Britain. for example. and hy the
Lucas Combine. by small cooper-.
atives and common ownership firms
on both sides of the Atlantic, by Sud-
bury 2001, by. in short. the alterna-
tives movement. The rich countries
need more of this kind of work at
least as urgently as the dcvcloping

shortages of resources; nor can it countries

George McRobie.  Srnallis Possible. 1981.

‘Appropriate technology’ is a concept which will play an increasingly
important role as a catchword in international conferences when discussing
technology and development.

‘There can be no doubt that the question of appropriate Fechnoiogy for
developing countries has in the last few years gained international accept-
ance. Consequently, the United Nations Conference on Science and Tech-
nology for Development (,UNCSTD)  is bound to consider it.’ - The
Advisory Committee on the Application of Science and Technology to Develop-
ment, 1977.

I The era of only the best for the few and nothing for the many is drawing to
a close. - Halfdan  Mahler, Director-General, WHO I
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Technology Choice: Theory cud Practice

IN CHAIVI~I(  I, it was implied that a range of tcchniqucs  exist and that it is
important for society that the tcchniqucs  actually used arc those which arc
most appropi-iatc  in terms of enabling ii su~rainilblc pattern of tlevclopmcnt.
But how arc choices of technology mode. and who tlocr the choosing?

The concept of the appropriateness of a technology implies that a set of cri-
teria exists by which a choice can he made. In practice. of courst’.  different
technologies will hc chosen according to who sets the criteria and W~IO  dots
the choosing. Transnutional  corporations may have very different motives
from smiill  rural cntcrprises. and both may differ in their nlotivation  fr~mi
govcrnmcnl planners. Schumacher himself acknowledged that ‘appropriate’
technology hcggcd a question - appropriate  for whom. appropriate for
where mid  appropriate for when’!  This is why he chose the term ‘intermediate
technology which hc felt  answcrcd the question in terms of being the tcchno-
logy appropriate to the masses  of poor people in the rural arcas of developing
countries at that point in time.

From the economist’s point of view. the best known wily  of loc>king  at the
issue of technology choice is within the context i,f the n~~~-class~c:~l  model. At
its simplest, this picks out two ch;rrac!cristics of Scchniqtles  - the lahour and
the investment  requirements - and regards  th,: question as one of choosing
between ;echniques of differing labour and investment intensity. The relative
price of labour and investment  is regarded as the determinant of this choice,
with that technique heing selected that maximizes profits. given the relative
pi-ice,  and the substitutability between labour xnd capital. This lies at the
basis of policy rccomrnentiotions  by cconcnnists  who seek to mould the pat-
tern of tlevclopment  by altering factor prices.  For inlilimcc’.  those who feel
that the economy is unduly reliant on capital-intensive techniques would
argue for raising the price of capital rclativc  to that of lahour. thus cncourag-
ing investors to choose more labour-intensive  tcchniclucs.

In developing countries. capital tends to be scarce (and therefore expens-
ive), while labour is abundant (and reasonably cheap). This combination sug-
gests that~ investors should favour l&our-intensive  techniques. in practice,
however, this is not necessarily what happens: as was seen in the previous
chapter. many of the problems in the developing countries are related to the
use of inappropriate capital-intensive techniques. There are tWo reasons for
this. First, factor prices are often distorted in such a way as to reduce artifci-
ally the price of capital. This is a situation that can be easily dealt with within



the neo-classical model by recommending  the removal of the distortion.
which may, for instance. be the l-csul1 of highly subsidized credit.

Second. thcrc arc many comidcrations which cannoi bc taken into account
in the neo-classical model which nonetheless hav,,L a very significant impact on
the choice of technology.  Not all possible techniques available may be known
to the decision-maker so that s(he) may be unable to choose the one which
maximizes profits. Further. considerations  other than maximization of profits
may be important to the decision-maker. These can include cast of manage-
mcnt. prcstigc and a desire for moclcrnitv.

A further factor intlucncing the choice of c~tpit;~l-intensive  rcchniquc:i  in
Jcvcloping countries  is the choice of products and the choice of projects.  For
example. if rcfincd  white sugar is dcmandcd then very cilPitnl-inrr~n\ivr~  !cc!?-
niqties arc needed to produce i t .  I.css capilal-intensive  techniques  a r c
rcquircd if consumers iii-c  proparcd to accept brown or gray sugar.  If top quaI-
jty tar-mac~idamed  roads arc required then more capital-intensive techniques
must hc used than if lesser quality roads (often more than adequate ~OI- the
low-traffic volume in rura!  areas) are chosen. Similarly, if a government
dccitlcs to invest in ii large dam or a new, motlcrn hospital. more capita-
inlcnsivc tcchniqucs arc rcquircd than if ;I small-scale irrigation or rural
health programmc  is launched.,

‘This chapter seeks to give  a bcttcr unclcrstanding of these and olher issum
involved in the theory and prncticc of technology choice. Section I. which
concentrates on theory, starts with an extract by Frances Stewart which.
a l though a littlc dif’ficult  fo those w h o arc not economists,  is included
because of its useful &scrip l;l,t~ of the nco-classical approach and its limi-
tations. Non.-economists  may find the account  by Thom~ls  and Lockctt  on
choosing appropriate technology, casicr to understand. but this covers fewer
of the issues than the Stewart extract.

These are followed by extracts  which expand on the themes of choice of
product and choice of projecl. The short extract by Frances Stewart iooks at
some of the complexities of the product choice issue. That by Chris Baron and
W. Van Ginneken  is more empirically-oriented. It describes the actual effect
of choice of technology and employment <reation in Bnngladcsh  of a rcdistri-
hution in income leading to :I rise in demand  (from the poor) ror basic goods
(e.g. unwrapped washing soap) rather than the more sophisticated goods
(e.g. wrapped, sccntcd. coloured.  toilet soap). The choice of project issue  is
illustrated by Luis dc Sebastirin with an example from El Salvador. Here he
argues that once the government had decided to invest US$lSO million in an
international airport, the problem of technology choice became marginal.
The real issue was in choosing an airport rather than the building of schools or
hospitals for the rural people. He goes on to examine the role of foreign
financing in influencing this decision.

The section ends with a look at the important issue of the methodologies
used in choosing technologies or projects. Here too. a choice is involved -
between conventional economic techniques developed during the era of out-
put maximization development strategies. and alternative techniques devised
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by economists who arc concerned about basic needs in rural areas as well xs
efficient use of resources. The extract by George Wdwin  gives an excellent
account of the limitations of the USC of Present-Value calculations in choosing
between alternative technologies for rural water supply projects where recur-
rent (maintenance) costs are high and ma); be difficult to meet. tie argues that
concern about meeting these future costs should be allowed to influence
decision makers and should not be discounted heavily in a Present-Value cal-
culation. Similarly, Robert Chambers  argues about the wisdom of relying on
social cost-benctit procedures when choosing between projects. These pro-
ccdurcs arc. he states, too complicated and too much subject to personal
values and political prcssul’cs. As an alternative hc suggests  some simpler pro-
ccdurcs more appropriate for use in poverty-focusscd rural dcvelopmcnt.

A major factor suggesting that the labour-intensive techniques :rdvocated
by Schumacher and others are appropriate in developing counl:i<s is the
abundance of labour and shortage of capital. There arc. however. several
other factors which. in a pcrfcct  world. would tip the balance in favour of
small-scale.  simple, cheap, labour-intensive  techniques. These include s~nall
markets, scattered resources and population, large poor rural populations
with need for low-cost basic needs goods. and poorly developed infrastruc-
turc. Thcsc important considerations are looked at in Section 2. The extract
by Keith Marsden illustrates why large-scale factories don’t work well in
developing countries,  while that by Malcolm Harper and T. Thiam Soon
shows why intermcdiatc technologies and small-scale industries do. Frances
Stewart explodes the myth of economics of scale and points out that really
large-scale production can only take place in an urban setting. whcrcas  the
majority of people in the Third World live in rura! areas.

Finally, Section 3 of the chapter presents  a selection of case studies on tcch-
nology choice. These include an extract by M.K. Garg giving comparative
economic data on alternative sugar processing technologies in India. and an
account from Northern Nigeria of the diastrous socio-economic impact of the
decision to invest US$550 million on a large dam. This is foliowed by an
extract on the effect of technology choice in the fishing industry in India
where ‘improved’ fishing boars have led to short-term gains for small fisher-
men followed by the threat of economic crisis due to over-fishing.

Also included is the account by Thomas of the choice of technoiogy  for irri-
gation Lube-wells  in Easi 1 ,. -~Y:kis!an IR:tneladcsh)  which gives a frank analysis
of how and why decisions were made. It shows that although economic analy-
sis indicated that smaller low-cost technologies would have been more in
accord with the stated objectives of the government, both the govermnent
and the donor chose a less optimal, medium-cost technology for a variety of
organizational and perceptual reasons.

The section ends with further extracts which examine why inappropriate
choices are made. The case studies in this chapter are heavily biased towards
examples of inappropriate choices and inappropriate technologies; this does
not imply that appropriate technologies are rarely found in use in the deve-
loping countries. On the contrary, with the increased awareness of the issues
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involved, decision makers are beginning to take a more appropriate approach
towards technology choice. Some of the many examples  of application of
appropriate techno!ogy in the developing (and developed) world are given in
the following five chapters.

1 CHOICE OF TECHNOLOGY:  THEORETICAL
ASPECTS

The Techndogical  Choice

Technology consists of a series of
techniques. The technology available
to a particular country IS all those
techniques it knows about (or may
with not too much difficulty obtain
knowledge about) and could acquire,
while the technology in use is that
subset of techniques it has acquired.
It must be noted that the technology
available to a country cannot be iden-
tified with all known techniques: on
the one hand weak communication
may mean that a particular country
only knows about part of the total
methods known to the world as a
whole. This can be an important limi-
tation on technological choice. On
the other hand, methods may be
known but they may not be available
because no one is producing the
machinery or other inputs required.
This too limits technological choice.

Each technique is associated with a
set of characteristics. These charac-
teristics include the nature of the pro-
duct, the resource use - of
machinery, skilled and unskilled
manpower, management, materials

and energy inputs - the scale of pro-
duction, the complementary pro-
ducts and services involved etc. Any
or all of these characteristics may be
important in determining whether it
is possible and/or desirable to adopt a
particular technique in a particular
country and the implications of so
doing.

tvT = (TN. Tb. Tc. Td ,.... Tn}
(where ‘known’ means known to the
world) as constituting world techno-
logy. For a particular country, the
technology available for adoption is
that subset of world technology
known to the country in questioti and
available.  Say.  cT = { TK.. in},
where c denotes the countrv  and the
bar indicates that only techniques
known to the country and available
are included. Thus cTC WT.

Each of  the  techniques  To,
Tb...etc. is a vector consisting of a set
of characteristics, ni. aii, aiii, bi. bii,
biii... Thus technology can be des-
cribed in matrix form. with each col-
umn representing the characteristics
of each technique, as follows:
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Matrix qf World Technology = wT

Characteristics

Product type
Product nature
Scale of production
Material inputs
Labour  input:

skilled
Iunskilled

Managerial illput
Investment requirements

-T-
Ta

1-_

Tb ~ Tc

‘The technology in use in a particu- of characteristics - consisting of the
lar country is that subset of the tech- inputs required. quantitatively  and
nology available to it that has been qualitatively. the nature of the pro-
selected and introduced, or UT = duct, the scale of production, pro-
{Ta...in)  where uTC cTC WT. ductivity rti‘ the various factors. the

The processes by which world organization to which it is best suited
technology  is narrowed down to an and so on. ‘These characteristics  tend
actual set of techniques in use may be lo reHect  - or at least be in tune with
crudely described as follows: the eco:nomic!historic  circum-

The actual technology in use is
thus circumscribed first by the nature
of world technology, then by the
availability to the country of known
techniques, and finally by the choice
made among those available. If the
technology in use is thought to be
;n~lnnmnr;!ltP,. it “;;i\’ he !~;!n”rnnrn-l-l---V-----, L I “-r~--
ate because world. technology is
inappropriate, or because an
inappropriate subset is available to
the country, or because an inappro-
priate selection is made, or for some
combination of the three reasons.
Confusion is caused by failing to dis-
tinguish between the three.

It was argued earlier that each
technique is associated with a vector

stances of the economy where the
technique was first introduced. Those
who introduce techniques into under-
developed countries thus make a
choice among the techniques avail-
able; the choice actually made
depends on the nature of the decision
-:&rrs  ::n,r  their ~~‘~i‘Y-?i\~~~~~  :bc“dJCW..  --.
economic circumstances in the econ-
omy concerned, and the characteris-
tics associated with different
techniques. bearing in mind that
their choice is confined to the tech-
niques they know about. and that
their knowledge may often be incom-
plete or inaccurate.

Decision makers differ as to
motive, knowledge and circum-
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stances, so who takes the decision
may determine what decision is
made. For example, a subsidiary of a
multinational firm may have, as
prime motive, maximization of
profits after tax, on a worldwide
basis. Locally and privately owned
firms may aim to maximize local
profit after tax. This differcncc can
make a considerable difference to
choice of technique in terms of
nature of output, scale, specializa-
tion, type of inputs used, price ot
such inputs, e t c .  A  government-
owned corporation may aim to maxi-
mize local profits before tax: or it
may also include other aims that are
given little weight by the private sec-
tor e.g. einpl0yment~  expansion, or
the spread of opportunities to the
rural areas. The aims of those taking
the decisions may differ from those
of the corporations for who1n  they
decide - individual income and/or
prestige maximization may alter
decision making, sometimes allowing
corruption to be decisive in choice of
technique The aims of family entcr-
prises are likely to be in terms of total
income of the enterprise. rather t.han
profits.

The circumstances in which firms
operate also differ as between the
type of operator. For example.
access to funds for investment, in
quantity ad quaiity,  differs between
firms. Multinational firms may obtain
more or less unlimited funds at the
cost of funds for the group as a
whole. Local large-scale firms may
borrow from the banks. often at
interest rates which are held low to
encourage investment. Smaller-scale
enterprises, including family enter-
prises, may find it difficult to raise
funds in any quantity and may have

to pay high prices. Different types of
firms tend to serve different markets:
for many subsidiaries of multi-
national firms ihe world is their mar-
kct. Locally owned tirms tend to be
more confined with the larger-scale
nrms serving the upper income
groups, and doing some exporting.
Family cnterprisei.  particularly in
the informal sector. tend to produce
for the consumption of those in the
immediate vicinity. particularly
among the lower income groups.
Scale of operations is a function of
organization. availabilitv of funds
and the nature of the market. The
scale of operations is often the dccis-
ive characteristic in determining
selection of tcchniquc, with o111y  one
technique that is effcicnt at each
scale. Another characteristic that is
often decisive. us suggested by
empirical studies, is product spccifi-
cation. Product specifcation depends
on the nature and income levels of
consumers. and the structure of the
economy as a whole. Different type:>
of firms tend to have different  pro-
duct requirements - mainly because
their markets differ, with the iarger-
scale serving the higher income
groups and competing on the wor!d
market. while the small-scale and
rural cater for local low-income con-
sumers. Keeping up standards, the
pres t ige  ot the hrin genera!ly and
maintaining the value of the brand
name also help determine product
standards.

The price and availability of other
inputs also differ between types of
firm within any economy: it has been
shown that raw materials may be
obtained at a lower price by the
large-scale than the small. Firms with
foreign technology contracts, and
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multinational firms. have access to
inputs at different prices from those
without. A ma,jor  difference between
types of enterprise is Lhcir access to
different types of labour. ant! the
price they pay for it. Factors holding
up wages -- such as government
regulations, and trade union activity
- -  a r c  conhnrd to the  Iargc-scale;
f a m i l y  entcrpriscs may  gcncrally
obtain labour at a much Iowcr price.

While there arc major differences
in objectives and circumstancc~
hctwecn  different  types o f  f i r m
w i t h i n  an cconomv.  wi th in  each
category selection 0; technique also
dcpcnds on the way in which ihc
economy as a whole opcratcs. This is
p,~rrly 2 question of price anti  avail-
ability of different inputs. including
I;ibour  and investment goods; partly
of income distribution dctcrniining
the nature of markets; partly of the
opcnnessiclosedncss  of the ecoi~omy
dctLrmining  the extent to which pro-
d u c t s  h:!ve  !o comp~tc iiitcrn:iti<l!l-
ally. A s  argued ;~hovc.  the package
aspect of technology means that any
one technique which. looked a: by
itself, may appear efficient and
appropriate. may be inefficient in the
context of the technology in use. For
example, a decision on the technique
to bc ndoptcd in tyrc manufacture
wii;  depend on the nature of the
economy  and income distribution
within it - whether cars are being
consumed locally. whether they are
produced locally. or whether  it is a
bicycle economy. the standard of
roads, the extent to which the tyres
have to compete with other tyres
manufactured locally or imported.
the standard and prices of the compe-
titive goods, the availability and price
of inputs required, including energy.

labour of different ski!ls. materials
and so on. The decision has to IX
made in the iighi of. and may be
uniquely determined by. the nature
of the economic structure zs a \vhole.
A system in which private firms com-
pete. each with fret access to foreign
technology.  may lead to oligopolistic
c,,mpctition  via product diffcrcntia-
tion --- as it has in capitalist advanced
countries  ~- rather than competition
via price. Such a structure may foi-ce
each firm to adopt the most recent
techniques in order to sccurc’ its mitl--
ket by providing the most recent pro-
duct: in such a situation the
technique is determined by the mar-
ket in the context of the technology
in USC. although raken together the
decisions aiso dctcrminc that !cchno-
logy. This is why it is diflicull to
induce marginal change\ in tcchno-
hgy.

To formalize. wc may say that the
process of sclcction  of techniques
cc~Gs!s of sc!cc!ing from the matrix
of known technically efficient and
availnhlc techniques. which wc dcs-
cribed as CT. the nature of which was
determined by the history of techno-
logical development. discussed
above. Each technique within this
matrix is represented by :I vector des-
cribing its characteristics: cT =
( Tu, Tit. Tc. T/f) where T N , T/J ....
arc the different techniques.  and
each technique consists of a vector of
characteristics 0i. trii.  ctiii..  .associatcd
with Ttr;  hi. hii. hiii....associatecl  with
7%. and so on.

Decision makers may be categor-
ized into groups, each of which has
an objective function representing its
aims. Suppose the decision makers
are categorized into M (multi-
nationals). L (large-scale local



firms), G (,government-owned enter-
prises), F (family enterprises) and so
on. Corresponding to each group is
an objective function, which we may
represent as m,/,g,f. In trying to max-
imize their objective function, the
decision makers are subject to a
series of constraints, some of which
are common to all of them, and some
of which vary according to the
category of decision maker. One
such constraint is the nature of tech-
nology available - this may vary
somewhat bctwcen decision makers.
since knowledge about and access to
different types oi’ technology varies
between  groups - for example. a
subsidiary of a multinational will
have access to a different selection of
techniques  from a small family enler-
prise. In addition, as argued, mar-
kets, scale, factor availability and
price may vary between the groups of
decision makers. The underlying
conditions in the economy, m coli-
trast, tend to bc common to aii
decision makers. We may describe
the constraints of each group as
Cm,Cl, and those common to the
economy as a whole C*. Selection of
techniques then consists in the
attempt by each group to maximize
its objective function subject to the
constraints. The overall balance of
techniques within the econon’y
depends on the size of the different
groups. So UT = f(m,/,g,f  . . . .
Cm,Cl,Cf...C*), where UT is that
subset of total available techniques
that are selected. The neo-classical
model of choice of technique picks
out two characteristics of techniques
- !abo!~ 2-d investment require-
ments - and regards the question of
choice of technique as consisting of
choosing between techniques of dif-

fering labour am! investment inten-
sity. The relative price of lahour and
investment is regarded as the deter-
minant of this choice, with that tech-
niquc being selected that maximizes
profits, given the relative price. and
the substitutability between labour
and capital. The approach, at its text-
book simplest. may be shown with a
smooth. convex isoquant rcpresent-
ing different methods (in terms of l/L
ratios) which may be adopted to pro-
duce the ‘same’  output. In the figure
below R represents the profit-maxi-
mizing equilibrium point, so ihat
technique would he selcctcd.

Technical progress may be intro-
duced without altering the basic
model. Technical progress is
assumed to be ‘neutral’, affecting all
techniques equally. Thus the entire
isoquant is shifted inwards over time,
so that any one time choice of tech-
nique is between techniques as repre-
sented by an isoquant even though
the isoquant is shifting over time.
The figures below illustrate how
choice of technique is affected by
technical progress.

Developments of the neo-classical
approach in application to underde-
veloped countries have concentrated
on two aspects: first, that savings
generated per unit of investment
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labour  resources

0 I
i

should be a (sometimes the) criterion
for choice of technique; secondly,
that the ru!ing relative price of labour
and investment may be ‘distorted’,
with the consequence that socially
inappropriate techniques are selected
(generally speaking excessively
investment-intensive) with resulting
un- and underemployment. Both are
premised on the same basic approach
to choice of technique as the neo-
classical approach, at its simplest, as
described above: that is to say they
are premised on the existence of a
wioe range of techniques of varying
labour and investment requirements
as shown in the isoquant above, with
the relative price of labour and

investment being the determinant of
choice.

In one way the nco-classical model
may be regarded as a special (and, in
practice somewhat insigniticant) case
of the general model described
above. The neo-classical model picks
out jus! two characteristics of the
manifold characteristics associated
with each technique - investment
and labour requirements--and com-
pletely ignores the others, such as
scale of output, nature 01 product.
skilled labour requirements. material
inputs, infrastructural requirements
etc..etc. In terms of selection mech-
anisms it concentrates on just one -
relative prices of labour and invest-
ment - corresponding to one type of
decision maker. the profit-maximiz-
ing entrepreneur with unlimited
access to finance at constant rates of
interest. In order to achieve this sim-
piilica!ion the model makes a ceferis
pwihus assumption about the many
other inHuences over decision mak-
ing, and about characteristics of tech-
niques that determine technical
choice.

It might be argued, none the less,
despite the overwhelming empirical
evidence that labour and investment
intensity are not the most significant
variables nor their relative price the
sole critical determinant of choice,
that the approach highlights an
important subsection of technical
choice - that concerned with the
investmentilabour intensity aspect of
producing given output. Even this
much cannot be granted because of
the nature of technological develop-
ment over trme, which makes non-
sense both of the assumption of a
range of techniques of varying labour
and investment intensity, and most
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significantly. o f  the cercri.s  pwihu.v
assumption ;thui other c!rar-acteris-
tics of techniques.

As argued above. techniques have
to be developed  ~iistorically  and the
techniques available for selection at
my one time at-e !hose that have
been dcvelopcd  a! some time in the
past. Cicncrally  speaking the tcch-
niclucs  tlcvcloped at OIIC time rcllcct
the rcsourccs  of the economy when
dcvclopctl.  I n  terms o f  invcstmciit
and lahour intensity this II~L'~~S that
mom labour-intensive  techniques  arc
likely to have IXCII developed itt
cat-licr periods. when savings wcrc
lower in relation to Iabour supply.
while more invcstmcnt-intcnsivc
t c c h n i q u c s  wcrc devclopcd  later
when mom savings wcrc available in
relation to labour supply. In so far
then as a nco-classical type range :)I
tcchniqucs is available (i.c.  tcch-
niqucs of varying l/L ratios). it con
sists of techniques dcvclopcd over a
historical period with the mom
labour-intensive  tcchniqtics dating
back to an earlier period than the
invcstmcnt-intensive. B u t  hecausc
the earlier techniques originate at an
earlier time. they have less scientific
and technical knowledge to back
them up, and therefore tend to be ot
lower productivity. Many of them
have become technically inefficient.
as argued above. using more invest-
ment as well iis Iabour in relation to
output produced. Thus. fat- from
there being a complete isoquant cor-
responding to each moment of time.
for each scientific and technical age.
there is a series of techniques devel-
oped at different times. with a tend-
ency for the earlier ones to become
technically inefficient.

In some ways this view of technical

devclop~ne~~t  is similar to that of
Salter and of Atkinson and Stiglitz.
Salter believed. with the neo-classi-
cists,  that potentially there was a
whole range of techniques of varying
investment and labour intensity, cor-
responding  to each Icvcl of scientifc
and technical development. or ‘state
of tcchniquc’ as he puts it. But of this
large potential  range.  only the
immediately proli!able  were actually
devcioped: hc contrasted the ‘rcla-
tivcly n a r r o w  range of developed
techniques which could oe designed
with the current state of kr~wletlgc‘.
The former - actual  machines - arc
confined to a narrows  range of invest-
ment and labour intensity reHecting
the rcsourccs when thcv were devcl-
opcd. They might therefore be rcpre-
scntctl  by a point on ii diagram.
Atkinson and Stiglitz discuss the
localized nature of part technical pro-
grcss. consisting of improvements in
tcchniqties  already  in use. as sliowii
in the Figure below.

c
T

__---I:rI
I

Both Salter and Atkinson Stiglitz
stick to the neoclassical framework
in two respects; first, showing a pro-
duction function whether potentially
(Salter) or as the starting point
(Atkinson and Stiglitz). despite the
fact that the conclusion of a historical
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approach to technical development
must be that there is little. if any.
meaning to the assumption of an
a!most continuous range of tech-
niques reflecting possibilities at a
single ‘state of knowledge’; all there
is are developed techniques which
have been developed at different
times. Whether  or not it makes sense
to talk of a potential production func-
tion. along with Salter, is really a
matter of metaphysics. More rel-
cvnnt for our discussion is their con-
ccntration. as in the basic neo-
classical approach, on the two neo-
classical characteristics of techniques
of labour and capital intensity.  ignor-
ing the other characteristics.  a n d
sclcction  mechanisms. This is signili-
cant because these other characteris-
tics arc systematically  related to each
other and to the investment intensity
of tcchniqucs. and tend therefore to
invalidate any conclusions which
ignore them. One aspect discussed at
length earlier is product development
which occurs systematically over
time, and which means that the later
techniques are associated  with differ-
ent - more efficient and highcr-
income-products than earlier tech-
niques. Hence, to assume that tech-
niqucs of varying labour and capital
intensity exist which produce the
same product does Got  make sense.
because the technical developments
that have increased investment have
also been associated with changed
products. This also means that some
early techniques which might appear
to offer a labour-intensive alterna-
tive, are ruled out because associated
with obsolete products. In a way this
conclusion is ironic because many

neo-classicists have used product
choice to rescue the idea of technical
choice in terms of investment intcn-
sity - arguing that while empirical
evidence supports the idea of relative
coefficient fixity for each product,
product choice allows cocfficieut  var-
iability. Other systematic changes in
characteristics of techniques over
time are scale changes. and input
(and particularly skill) requirements.
Again this means that !aicr tech-
niques are dcsipned  for larger scale
than earlier so it rarely makes sense
to think of them as producing on the
same isoquant. Changes in the skill
availability and requirements, and
other changes in the technology in
use. also mean that later techniques
arc associated systematically with dif-
ferent characteristics than earlier
ones. Since the only genuine choice
of technique along nco-classical lines
is the result of the survival of earlier
lahour-intensive  techniques along
with later more investment-intensive
techniques,  any choice bctwcen them
also involves a choice of the other
characteristics that have changed sys-
tematically with lime. So ihe early
techniques are designed. on the
whole. for production at smaller
scale, use fewer skills, require less
technologically advanced inputs, and
so on and so forth. as compared with
the later techniques. In view of this it
is scarce!y  surprisizg that imve~tment
intensity often becomes of subsidiary
relevance to the choice. and the rela-
tive price of labour and capital also
only of minor importance, compared
with the other characteristics that are
ignored in the neo-classical
approach.

FL-antes Stewart, Technology and Underdevelopment. 1977
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In practice, the use of the concept of
appropriateness of technology means
a deliberate use of criteria for choos-
ing which technology is appropriate
in a given set of circumstances. We
can expect the criteria  to be rclatcd
as closely as possible  to the meeting
of human and social needs. The
majority of technological decisions.
in the Third World as in the United
Kingdom, arc not made as self-con-
sciously as this. However, Ict us look
at a real example to see how choices
can be made deliberately using cl-i-
teria of appropriateness. Details 01
the cxamplc  a r c  outlined i n  the
panel.  Three points can be made
immediately from this cxumple.

First, if a siinple crit.crion  i s
chosen,  such as ‘lowest total cost per
can’. then there is no question which
technology should be adopted.  In
this case the automatic proccsscs arc
the onzs that would be appropriate
on this criterion. However.  con-
structing tables of ‘key figures’ or
indicators like ths can only give an
unambiguous result if a single, mea-
surable quantity (such as ‘total cost
per item produced’) is chosen as a
criterion, in place of the sort of multi-
tude of possible, vaguely desirable
attributes of technology  indicaied by
lists like those given in Chapter 1.

Second, the same simple criterion
can lead to different results in differ-
ent circumstances. Thus, in a country
where monthly wages for unskilled
labour were considerably less than
the equivalent wages in Kenya, and if
other factors remained equal, the
semi-automatic sealing process could

become the ‘appropriate’ technology
on the same criterion of least cost per
unit output. Alternatively. one might
think of using Schumacher‘s criterion
of capital cost per workplace. This
quantity, according to Schumacher
should bc kept down to roughly one
year’s average wages. The third
point. then. i:: that different  criteria
lead to different choices.

To get hcyond these fairly obvious
points we need to consider reasons
for using any particular criterion in
the first  place. and the likely cffccts
of making a ch:)ice  in this way.

Diffcrcnt  criteria rcllcct different
social goals. though this may bc a
clueslion of Iny!;cit values rather
than expiicit choice. So the idea of
minimizing cost, reflected in the cri-
terion of Icast  total cost per can. may
derive consciously from ii goal of pro-
fitability for the individual canning
cnterprlsc. or it may si1nply  bc the
unthinking result of cultural bias
towards capital-intensive techniques
on the part of design engineers or
other technical personnel. Similarly,
the idea of keepiiig the capital cost
per workplace low could be derived
logically from a policy aim of self-
reliant development (keeping indus-
iriai innovations within the financial
reach of the average worker means
that thei-e  is some chance at least of
such innovations spreading sponta-
neously) or it could just come from
uncritical acceptance of Schu-
macher’s doctrine of intermediate
technology.

These social goals or policy aims
can be expected to reflect efforts to



meet basic human needs.  However. might take the crcntion  or mainten-
the link between social goals and imcc of permanent jobs as a basic
basic needs  almost certainly depends human need in the above example.
on a particular ideological view.  and The traditional development econ-
entirely L’iffel-ent  policy aims may be onlist’s view may be that the automa-
justified by reference to the same tic proccsscs,  being more profitable,
basic need. So, for example. we would create more wealth generally.

Canning in Kenya There IS not much skill required !o

Sealing of cans is the process of opera:e  tile machlne.  but the quality

closing one end of the can with a IS poor. so that 5 per cent of the

!id,  Tb!:: nrnrn~c  ,:a” he dnne w i t hr - u - - - c a n s  d o  n o t  r e a c h  t h e  d e w e d

two kinds  of production technology, qualtty.  The re fo re  it is necessal~y  10

O n e  w a y  1s w i t h  an automaw have a supervisor for every itllrd or

machine that seals four cans a! a fourth machIne,

time, T h e  manua!  w o r k  IS minimal, Packing the flntshed cans in boxes
except for control of the machine. c a n  likewse be done two ways:
The workers have to be speclalzed either the cans are aurornat~cally
to operate Ihe machlne~  The quallly placed accurately on a conveyor
of the sealing process  IC very high be l t  and  f rom the re  fa l l  !nto  !he
and there IS thus no need for quality boxes; or the pncklrig  IS done  by
control of the sealed cans. hand. using a simple wooden tool
The other wzy cf dcing thr job \lses to lift the cans from the conveyor
a m a c h i n e  t h a t  IS semi~automattc belt where they are I” no particlllar

and whict~l  nrakes  one can at a llme. order.

Key figures for the Sealing Pack@

choice of technology Auromaric Semis Automaric Sem/
LJUfO,ll‘?iiC aufOrnaliC

costs of machine/f 10,000 500 6 . 0 0 0 600
number of ;Norkers  per
rnachlne 2 1~3 3 5

monthiy  pay per
machineishlllirig 1,050 5@0 1,050 1.750

pr0duc110n/(cans  per
mini 270 38 4 6 0 280

lifetlmeof  machlne
p?FJE 15 10 15 6

capital, output ratlo/
!f per can per mlnl 37 13 13 2.1
output: labour  ratio/
(cans per mln  per
worker) 135 29 153 56
capital: labour  ratioi
If per worker) 5,000 385 2,000 120

capital costs/W per
10,000 cans) 3.71 1~65 1.30 0~34

wages fsh per 10,000
cansi 2~70 9.14 1~58 4.34

total cosrsiish  per
10,000 cansi 6,41 10.79 2 . 8 8 4,68



which would filter down to all areas
and classes, creating jobs indirectly
through development and economic
growth. On the other hand, the inter-
mediate technologist would argue
that unless capital cost per workplace
is low enough, technology cannot
spread to more than a few cent;es,  so
that it is the adoption of the semi-
automatic process  that will bring jobs
to all areas. including the poorest
rural parts.

It is worth pointing out here that it
is not neccssarilv  possible to find a
way of implementing a choice made
like this. It is all very well deciding in
the abstract that a technology must
meet certain criteria, but perhaps it
,just  cannot be done. For example.
none of the options in the example
has a labour productivity of 200 cans
per worker  per minute. so, if that
wcrc a criierion,  it could not he met.
This would bc an example of a tech-
nical constraint; a subsequent inno-
vation or technical development
might make this criterion realistic.
More intractable, perhaps, are econ-
omic and political constraints. An
example of the former would be a
shortage of capital. So, for example,
although it would be cheaper to pro-
duce cans in the long run by borrow-
ing f16,OW at 20 per cent interest for
one automatic sealing machine and
one automatic packer, this money
may not actually be available. On the
other hand, once an automatic plant
is in existence, its products will have
a cost advantage which wilt mean
that any subsequent semi-automatic
plant could hardly compete, unless
protected.

It is less easy to find a straightfor-

ward cxamplc of a political con-
straint, but one can easily imagine
various political reasons why certain
options may in fact not be available.
For example, certain developments
may depend on the goodwill. or the
investment or supplies, of particular
foreign companies - and they may
be prepared to make available only
certain technological  options. In the
canning cxamplc, one can certainly
speculate  that a large over!er!u  com-
pany wouid pi-efcr to install automa-
tic machinery, and bc able to exert
powerful control. through access to
exclusive  knowledge on maintenance
etc., rather than make available
semi-automatic machinery that could
easily be maintained and copied by
independent local operators.

Finally. adopting :I criterion dots
no1 guarantee implementation of a
preferred course of action. For
example. the semi-automatic canning
process might IX chosen for a certain
place, but perhaps no local people in
fact take up the idea. and the goal of
local self-reliance would hardly be
met by forcing it on them. Indeed,
such entrepreneurs as there are may
prefer more profitable options. And
there may be completely unantici-
pated consequences or unquantih-
able effects that could not possibly
appear in a table of ‘key figures’
drawn up in advance. The main areas
to look for these unexpected devel-
opments are usually ‘human’ areas,
such as the !oca! cu!tura!  context or
the area of management and pro-
motion of schemes, but unantici-
pated ecological consequences may
a!so be important in some cases.

A. Thomas and M. Lockett. Choosing Appropriate Technology, 1978
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An important dimension of choice of
techniques  is choice of product.
Many different products fulfil the
same need.  Such products may differ
in most rcspccts -- for cxamplc, sau-
sages and milk both fulfil a need for
nourishment -- or in a few rcspccts,
where the differences  are usually
c a l l e d‘qualrty diffcrcnccs‘: finely
spun ar:d coarsely spun cotton both
fulfii the need for thread. ‘The  cxtcnt
to which different products or pro-
ducts of diffcrcnt quality do f~~ltil the
same riced dcpcnds on how the need
i s  spccificd. The more gcncrally
needs  arc spccificd the greater  the
number of products of varying qual-
ity that may fulfil them. Tile more
narrowly spcciticd  the fewer pro-
ducts; if very  narrowly spccifcd o:lly
one product m;ry~ fultil the need.  For
example,  only Renault I6 car doors
will do if one needs  to replace a door
on a Renault I6 car. Techniques of
production very often differ in the
quality of products produced. and
they may also differ in the type of
product produced. This raises two
difficult questions. First, any studv  of
techniques  has to start by &xi&g

which techniques are to bc included.
To do this it is necessary to decide
how the needs are to be specitied  and
hcncc the variety of products that
wouid Euifil  the needs. Secondly,
since the different techniques are
associated with different products.
the study has to value these differ-
ences in coming to results.

A needs-based approach to choice
of technique threatens to encompass
a wide variety of different  products if

needs arc broadly dcfincd  - thus
raising the major difficulty of how to
value such diffcrcnces,  On the other
hand. cxcludinz product variations.
by making sp&inl efforts to find
altcrnativc techniques  for producing
;I homogcncous  product. as m a n y
studies  have done to avoid vaiuation
difficulties. restricts the comparison
so that little choice of tcchniquc  is
likely to remain, while i t  begs the
main question - that of the variety
of possible  ways o f  meeting  gi;.en
needs.

Economisfs  h;i~ suggcstcd  t w o
ways of valuing different products: a
simple way  round many of thcsc
problems  is to take the consumers’
sovercigntv  way out, valuing pro-
ducts according to market prices.  But
the conditions I-cquircd to make this
valid -- dcsircd income distribution.
pcrfcct  competition. no cxtcrnalitics.
no advertising - arc so far from
being met that consumers’ sover-
eignty is a snare  not a solution. The
second method suggested  for open
economics is to take export price  as a
guide to the value of output, since
this rcprrscnts foreign exchange that
might he acquired. This is Icgitimatc
where the items in question actually
are cxportcd. Where they are not.
b u t  s a t i s f y  previously  unsatislicd
domestic demands. act as import sub-
stitutcs. or substitutes for other dom-
estic output. the foreign exchange
price is not a guide. To take the
foreign exchange price to compare
the value of e.g. mud bricks with con-
crete walls impliks accepting the
‘world‘ valuation of mud bricks and

93



walls -- a valuation which rcHects
world income distribution and taste
patterns. Where home production
acts as a direct and exact suhstitutc
for imports then import prices may
be a correct guide to foreign
exchange  saved. Rut in choice of
technique studies the central qucs-
tion is the diffcrcnt ways in which
need5  may bc fullilled.  Exact import
rcproductic)n  is only one way. and
hcncc  import prices often provide no
guide to lrclntivc  valuation of diffcr-
cnt quali!ies of goods.

One way of approaching the prob
Icm is to try to specify  the need that is
to hc met as prccisciy as posGhlc.
Any output that meets  this need  may
then b e  classilicd  us o f  the same
value. for the purpose  of the cxcr-
cisc.  If it ovcrfultils  the need  - pro-
ducing c.g. stronger  br icks than
specified- this should not ;~lrl to the
vahle, at least in the initial iisscss-
ment. If it c;m bc shown that  this
ovcrfulfilmcnt  - or meeting of non-
specified needs - is of value. then
this must be wclghcd in the final colt

elusion.  I n  il study o f  can sealin: a
major reason why the automatic
method was preferred was that les:.
supervisior!  was required to get the
quality of cans necessary for export
markets.  In so far as the cans are in
fact going to he cxportcd.  then this
extra qui!lity presumably is necess-
ary. Rut it may not be necessary fol
domestically consumed  cans. or for
exports within East Africa. There is
an interaction hetwecn the results of
the siudics  and needs:  most needs arc
not autonomously delined hut arc
rclatcd to the costs of meeting  them.
For ex~nple. if it is shown that tao-
storey  building is going enormously
to reduce employment and increase
costs compared with one-storcy.  this
might Icad to :I rethinking of the
building programme in terms of one-
starry accommodation. Hence prior
dctinition  of needs, to rule out singlc-
storev ilccolliiiiodiltio1i and therefore
study: of hand-block makers. would
misleadingly  lirnit the scope of the
study.

Frances Stewart. Technology and Underdevelopment.  1977.

Are the products which arc most if factors and products ;irc shadow-
appropriate those which are pro- priced’. The rcfcrencc  in this delini-
duced by ‘appt~opriate  technologies”! tion of ‘available resources‘ implies
it is impossible to answer this ques- that in developing counti-& whcrc
Con unequivocally. The economists’ labour is in relatively abundant sul?-
definition of appropriate technology ply un appropriate tcchniquc  Gil
is ‘the set of techniques which makes tend to be l&our-intcnsivL%. assuming
optimum use of available resourcrts that such a technique does czisi and
in a given environment. For each is available to those wi!ling to apply
process or project, it is the techno- it. However. the definition of appro-
logy which maximizes social welfare priate technology quoted hel-e.  like
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most others, takes the product a:;
already specified. Yet there  is no
obvious a priori reason to suppose
that a product which is appropriate in
the basic-needs sense may be manu-
factured or assembled by several
technologies among which the n’iost
appropriate is also relatively labou;&
intensive. On the other hand, some
impressionistic evidence is sugges-
tive, Wicker furniture, raffia mats
and carthcnware cooking utensils are
household  durables  made by labour-
intcnsivc  methods which are gener-
ally cheap and can be regarded as
eflicient in the basic-needs sense.
One can generalize from these
examples  and suppose that tra-
ditional handicraft shops are not only
employment-gcncrating  but also pro-
duce goods which are cheap and con-
sumption-efficient, the more SO

because the craft worker is familiar
with the needs of the people among
whom he lives and works.

But the argument can scarcely be
regarded as robust and examples in
the contrary sense arc not difficult to
find. A moulded  plastic chair may be
aesthetically displeasing blut would
otherwise seem to embody the essell-
tiai characteristics of a chair.
although not much more. and may
certamly be preferable to sitting on
the floor. However,  such chairs are
manufactured i)y applying a very
capital-intensive technology al!hough
unit costs may bc low in long produc-
tion runs. Whether similarly Spartan
wooden chairs can be made as
cheaply would depend on wage rates
and the cost of timber in the country
concerned.

Soap is regarded as a basic need in
most human societies, for the pur-
pose of personal hygiene, and also

for washing clothes and other house-
hold purposes. In Bangladesh. for
example, the consumer may choose
between attractively w,r;apped.
scented, toilet soaps of vario,tis  sizes
and colours: and usually scented. but
unwrapped. washing soap sold in the
forms of bars or balls. The latter may
be used for toilet purposes as well as
for the washing of clothes.  Washing
soap is usually produced in smr,ll-
scale or cottage industries wjhercas
toilet soap is manufactured only in :I
dozen or so large-scale modern fac-
tories, which also product a limited
quantity of washing soap.

Technically there are considerable
differences between the larger factor-
ies applying modern technology  and
the cottage-industry type of soap pro-
ducer. The modern factories arc
dependent on imported technology.
and they also import many of their
raw materials. Heating oil is a signifi-
cant material input iquirement: in
contrast. the small-scale factories
tend to product soap in small lots,
the handling of materials between
processes is manual and firewood is
generally the energy source.

The large factories are more capi-
tal-intensive than the small ones.
Abstracting from the data collected
in the production survey in Bangla-
desh. it may bc concluded that. for
an equal volume of soap manufac-
tured, the capital-intensive approach
imp!ies  very roughly three times
more investment than small-scale
production, whereas the latter
employs about forty times more
peqle.

The number of job opportunities
created by soap production therefore
depends on the choice which con-
sumers make (in aggregate) between
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relatively sophisticated toilet soaps
and washing soap. A survey of corn
sumers  was carried out in order to
identify the determinants of demand
for the two types of soap. This survey
revealed that the totai volume of pur-
chases of soap trends to increase with
income, demand  f’or toilet soap tend-
ing to be more predominant among
high-income groups. Households in
urban areas klitkd to consume  more
toilet soap than those living on the
same incomes in rural areas. (A key
reason  for this was the grcatcr  avail-
ability of the sophisticatcd soaps in
urban areas.) There were some dif-
ferences between  occupations: inki-
cstingly, for example, manual work
was found to hc associated with a
higher level of consump;ion  of toiict
soap at the same lcvcl of income.

Consumers wcrc asked questions
a b o u t  t h e  attributes they seek  i n
soap. The key attributes were idcnti-
lied as washing ability, durability.
resistance to breakage, scent.  colour
and wrapping .  Most  consumers
regarded the first three as the most
important, although scent. colour
;md wrapping were accorded greater
il;lportance by households in higher
income groups. This is what one
might expect but it is still useful con-
firmation of the rationality of con-
sumers. However, the replies given
by consumers to the questions about
attributes were not entirely consist-
ent with their purchases.

There wcrc several reasons for
this. The most importdnt was that the
small-scale sector of the soap indus-
try cannot make sufficient supplies of
the simpler soap product available.
Its marketing capability is weak.

Because of import restrictions it lacks
raw materials. and production is
often intermit!ent. The large-scale
sector tends to receive  more favour-
able treatment as regards thz import-
ation of raw materials. and it also has
an advertising capability which may
have  a p e r s u a s i v e  cffcct  on con-
sumcrs  that overrides their ob/cctivc
perceptions of product attriburcs.

Would consumer  demand for dif-
f e r c n t  types o f  s o a p .  and hcncc
cmploymcnt gcncration in the iridus-
try. be affected  by a redistribution  of
income? Estimates of the effects  of a
(static) redistribution of income arc
necessarily open to qu4rm. since
they depend on many assumpGons.
Very roughly. an overnight  shif: ot
Tk IO0 million of income (or approsi-
mately 2 pcr~ cent o f  G N P )  f r o m
households with incomes of Tk 400
per month aud over to households
below this lcvcl would have the effect
of shifting Tk 1-3 million \vorth of
consumer  demand for soap from the
capitlll-intensive to the labour-inten-
sivc sector. Between thirty and one
hundred new jobs could thus be
created. This rather modest change is
due to the small size of the industry
in Bangladesh and the relatively low
demand for soap per capita in this
particularly poor country.

Other computations concerning
the long-term future of the dcmancl
for various types of soap in Bangla-
desh suggest that the impact of
increasing demand due to rising
incomes and a rapidly growing popu-
lation is likely to be much more signi-
ficant than that of a static (overnight)
redistribution of income.

Chris Baron and W. Van Ginneken. Intsmational  Labour Rewew  1982
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oice of Projects

The following diagram shows the
linkages between four types of
choices, each of them conditioning
the ensuing choice.

Mosl discussions of appropriate
technology focus. rather narrowly.
on the last of these  categories.  as if
an autonomous choice were really
possible. Fortunatciy. however,
thcrc  is a growing body of knowlcdgc
which analyzes  the technological
problem as only a limited aspect  of
the whole social system.

The real and the false aspects of
the problem arc illustrated in El Sal-
vador, where a new international air-
port is being constructed with the
latest technology. Many have raised
angry voices  against the use of capi-
tal-intensive technology in a country
with so much unemployed labour.
But the techr?logy used in the con-
struction of the Cuscatlan  Ai:port is

only a marginal one. The real issue is
that $150 million has been expended
on a new airpor! instead of buildiq
more hospitals and schools for the
rurai  popul;~ce.  The problem lies.
then. in the choice of the invcstmcnt
project and not in the type of techno-
logy used in the construction of a
modern  airport. an activity which
does not allow for much freedom  of
tcchnoloeical choice anyway.

OstcnGbly. a modern airport was
chosen WCI- cquipmcnt  and services
urgently needed in the countryside
bccausc  the exporting scgmcnt of the
economy rcquircd an a i r p o r t  Iti
incrcusc non-tradition~II  exports and
the dependent scgmcnt of society
necdcd  to promote tourism. Morc-
over. convenient financing for the
project was offer-cd  to the Salvador-
ian  govcrnmcnt  by Japan,  appar-
cnlly i n view of the logistical
advantages that the new airport will
provide to Japanese trade along the
Pacitic coast. It is inconceivable  that
a foreign country would have granted
financing on the same terms for a
rural hospital. Thus. the discussion of
capital-intensive construction tech-
niques in this cast fails to recognize

not the major problem. It is. at most. the true nature of the problem.

Luis de SebastiBn in J. Ramesh and C. Weiss, Mobilizing  Technobgy  fm World
Development, 1979.

The division of labour. it is not, truly speaking. the labour that is
divided; but the men:- Divided into mere segments of men-broken into

small fragments and crumbs of life You are put to stern choice in this
matter. You must either make a tool of the creature. or a man of him. You
cannot make both. -John Ruskin
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In any specific field there arc always ditfcrent  tcchnoiogies  that can he used  to
produce a desired output, and these  technologies often differ greatly in their
capital costs, in their subsequent rcquiremcnts  for operating and maintcnancc
costs, and in their Icngths of life. Engineers and economists. and the people
who employ them, naturally want to choose  that technology which x?:!!! ‘cost
the icast’.  consistent  with achieving the dcsircd output and agrcec! standards
of scrvicc  and safety. But when competing  tcchnologics  have quite diffcrcnt
proportions of capital and rccurrcnt  coots. and USC equipment with c:::ry (lit’-
fcrcnt lives. the task of finding out which technology  has ‘the lowest cost’ can
bc difficult. To cope with this problem. the technique  of converting al! values
into ‘Present-Value terms has been widely employed. Prcscnt-Value  (I’V)
analysis is simply the application of compound intcrcst arithmetic to values
that occur in the future to derive  their PV eqxivalcnt. When future values.
spread over  a number  of future years.  have each been discounted back to
their PV cquivalcnt, they can then IX added up to givu a single value that tcllh
us how much that whole stream of fulurc values is worth in Present-Value
terms. If WC did the adding bcforc  discounting each value back to the prcscnt.
WC would bc adding ‘apples and oranges’. since $I that occurs seven  years in
the future has a lower PV than $1 that will occur three years in the future.
Discounting gives  all values the same weight and thus gets rid of the ‘apples
and oranges’ problem.

The standard way of idcntifvins  the lowest-cost alternatives hetwcen two or
more technologies is to construct a table in which all cash expenditures (capi-
tal and recurrent) are listed according to the years in which they will occur.
Each annual figure is then converted  into a Present-Value by discounting.
There are many arguments as to what discount rates should be used.  and
these arguments can become important since different rates can change the
outcome of the calcula:ion. The purpose  of the calculation. of course. is to see
which technology has the lowest present value. This then becomes the techno-
logy of choice. In the Rural Water Supply (RWS) field PV calculations today
play a minor role in choice~~of-technology  decisions. They should noi be
expected to play more than a minor and occasional role. and economists h:tve
far more important contributions to make  to RWS projects and programmcs
than testing; technoiogit Nith Present-Value calculations.

Table 1 ,works  out the Present Value of a RWS project for 300 deepwell
hand-pumps estimated to have a capital cost of US$f)OO per well (cost of well
plus hand-pump, drop-pipe. pumping rods and cylin,;ler).  These are assumed
to be built in equal numbers over a three-year period. Operating costs are
zero but maintenance costs - which are not well ‘known  in this still-to-be-
built programme - are assumed to vary between $75 and $150 per well (these
costs will start during the second year for the first 100 wells built during the
preceding year and build up to a constant annual cost of between $22.500 and
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grammw  ‘The  proportion will naturally be lower ;lt higher discount rates. nut
if it appcxs th:3t resources to cover rccurrc!lt custs will hc difficult to find.
then common sc’nse  tells us that these future costs should not be discounted
heavily-they dcservc to retain a high weight in the calculation: this wncern
about the future ihouid be al!owed ta inHuencc the decision OIL what tecimu-
logy to use. Consultants. doncrs.  or sector officials may not hc free  to choose
a discount rate that reflects their estimate of the amount of weight they wmt
to give futl::e recurrent cnsts, since there  may be standing instructions from a

Table 1.
Illustrative capital and recurrent cost of three I? WS technologies

Assumpiiom:  iilree lhuridrcd  welIs a!: 10 t;?n hU!!!  an3  il!!Cd ,W!h  hand  p u m p s .  fhil iom icus, “ 1
well plus p~~mpr  being $600 per wvli it~le w o r k  IS 10 be s p r e a d  even1.j  o’er  3 yeas  a n d  th:!
pii,,,;,S  nlii  i:SllF”;itCd  1” k+St 10 y’d;i’S  iiVWXJe  il,~l,,f~“3WC  COSt  IS ~Slllll~kd  3, ~~“WtWi

bi:,wne,, S/i arnd $150  pi;r we I I  per ‘,e:ar,  iriiri~ni,,rii ad max,n,ti:r,  v a l u e s  a !  $22.5C~O~S45.000
per yea, have therelore  beer)  used

PVof  totalcos!s
Year Capital Recurrent Total $ at5% at 70%

1 60 -~ 60 - -

2 6 0 7~5,15 6 7 . 5 - 7 5 6 1 . 4 - 6 8 . 3 56.0-62.3
3 60 15.0-30 75.0-90 645~77.4 56.3-62.3
4 - 22.5-45 2 2 . 5 4 5 18.5-36.9 15.3-30.6
5 22~5-45 22.5-45 17.6-35.1 14~0-28.0
6 .~ 22.5-45 22.5-45 16.9-33.8 12.6-25.2
7 - 22.5-45 22.5-45 16.0-32.0 11.5-23.0
8 ,,~. 22.5-45 22.5-45 15.3-30.6 10.6-21.2
9 22,545 - -  c A=LL.J--tJ i4.428.8 3.5i9.C

10 22.545 22.5-45 1 X 7 - 2 7 . 4 8.8-17.6
180 180-360 360-540 2 9 5 . 3 - 4 2 7 . 3  2 4 9 . 3 - 4 2 7 . 3

Recurrent costs as % of total costs:
50.70% 40.57%

6, Cosr 01 bese:  amcl electric alternatives !o above hand~pumps  scheme ldwel replaces five
hand pumpsl.

Diesel: Sixty  diesel sets 10 pump 60 bore holes. and inused in simple sIructures.  Total capital
cost o f  $330 .000 .  Diesel pump!ny  will also require  a storage tank for each set plus a pope
network to netghbouring  slandpipes.

Oparaf7i,nq  CO.H E a c h  s e t  will c o s t  o v e r  $ 1  per h o u r  for fue l  and a!!enda?!.  W i t h  SIX bows
pumping  per  day ,  annua l  operating  COST wil l  come to around $2,000. Maintenance  WIII co:jt
$30.000~550.000  a d d i t i o n a l  p e r  year  for the s y s t e m  a s  a  whole.  T h u s  total  O&M coXs o f
5140.000~$160.000  are estimated.

Hecrric. Sixly bore ho les  cos t ing  a round  $1 ,000  each  p lus  an  e lec t r i c  submersible  p u m p
costing around $400, for a total  at-well  investmefit  cost of $84,000. Each well  wil l  need a
siorage  t a n k  1$30,000  f o r  60 w e l l s )  p l u s  a  r e t i c u l a t i o n  system to serve  wghbourhood
standpipes. Investment cost is therelors  substant!ally  lower than diesel.

Operarlng  cosl: Annual operating cost per weil is estimated at about $465, or $27,900 for 60
wslls. The maintenance cost should be lower that diesel. say $20.000-$40;000  for the syslem.
~.‘otal  rewri~ng  c”st  would therefore run roughly $60.000 per annum.



central authority on the rate IO bc used. If there is a significant difference
betwe,en  the prescribed rate and a rate which sector of&As think makes
more  sense,  they should use both rates and present their results as a sensi-
tivity analysis. with supporting arguments.

Table I also presents some illustrative figures for the capital and recurrent
costs of two additional competing technologies. diesel-pumped boreholes and
boreholes  pumped with electric submersible pumps. The diesel estimate
shows capital and recurrent costs that are both higher than those for the hand-
pumps. On a straight cost-effectiveness calculation. therefore. the diesel
alternative  would be ;I ‘non-starter’.

The electric-pump boreholc alternative in Table I makes :I more interesting
and more difficult comparison with the hand-pumps. The capital costs ‘ire
estimated to bc one-third cheaper than hand-pumps hut the operatton  and
maintcnancc (O&M) costs substantially higher. The prcfercnce  is not
obvious. so the Present Value of the clcctric-pump option was calculated.
l’his shows that at all discount rates from zero to IO per cent the hand-pumps
have a lower Present Value. It is also obvious. even without discounting, that
electric pumping would be much lower-cost than diesel pumping. indeed, all
over the world electric pumping is almost invariably preferred to diesel pump-
ing, on both cost and other grounds - provided electricity is available so that
electric pumping does not have to include the investment cost of providing the
electricity supply.

The examples summarized in Table ! introduce us to typical numbers
involved in technology comparison but do not say much about when it is help-
ful to USC discounting and when it is unhelpful.  One balanced and modcratc
answer to this question is provided  in a Swedish consultant’s 1977 report on
SIDA-assisted  RWS schemes in Kenya. The consultant was bothered by the
F..i..~i- . . _^....  1*,.  . ..h.,.h  ,L<> ,,rll ,,f h;,,h ,,,)-, 5PC1 IL1SL ICJUIIYI  ““ill.,,.  LllC -.~..  ~I. . . . ner cent\ diucrrl~tnt  r;!!rs w:“; pm-b.. \ 1 ii . - r . - - . ,
ducing in the choice  of technology in Kenya’s RWS sector. High discount
rates were doing what they always do. i.e., favouring projects with relatively
iow capital costs and relatively high runcing costs over those with a reverse
cost structure. But most of the engineers working in the sector had strong
reasons for preferring the technoiogics with the higher capital costs but lower
0 &L M costs. Experience had taught them that recurrent resources are more
difficult to obtain than capital resources and that pumped schemes are very
much more troublesome than gravity schemes and that thermal power is vul-
nerable to upward oil price shifts.

The outstanding discussion of appropriate technology in RWS in L~~terfor
rhe Thoustrr7d  Millions addresses itself (near the end) to the role of cost-hen-
etit analysis in the sector. The principal message of this sensitive and compre-
hensive pamphlet is that while a cost-benefit calculation (the authors really
mean a cost-effectiveness calculation) can ‘in principal’ capture all the con-
siderations that need to be taken into account. a large part of the relevant fac-
tors are incapable of quantification. The authors therefore conclude that ‘the
basic technology choice is largely dictated by the other criteria’, i.e.. criteria
that cannot be captured in a cost-benefit calculation. But such calculations are
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not put aside completely: ‘rational choices between technological alterna!ircs
do sometimes depend in an important way on the question of how costs and
benefits occurring at different points in time should be compared. i.e.. how
they should be discounted’. They go on to note. without co:nm<ent.  that high
discount rates tend to discourage capitai-intensive technology while ioa: dis-
counts tend to favour them. Capital intensity does not refer to whether the
capital costs of one technology are larger than another; it refers to the propor-
tions of capital and recurrent costs in two or more technologycal alternatives.
Two ways of measuring capitai-intcnsity are shown in Table 2. Method 1
simply adds up all capital and recurrent costs over the estimated life of the
project and sees what proportion of thcsc  total costs arc accounted for by the
capital expenditures. The second method involves converting the capital costs
into an ‘annualized value and then adding this annual capital value to annual
recurring cost to get a total annual cost; the annual capital component of this
cost iz then expressed as a percentage. A1thoug.h  the two methods will give

Table 2
Measuring capital intensity

Year
Diesel pumped scheme Piped gravity-flow scheme
Capital Recurrent Capital Recurrent

1 6 , 0 0 0
2
3
4
5
6
7
a
9

10

Total cost: 28.500

-

2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500

-2.500

22,500

12,000 --

250
250
250
250
250
250
250
250
250

2,250

Total cost: 14,250

Capital intensity:
Method 1: (capital cost as a percentage of capital plus all recurrent costs

over the project’s life)
6.ooo

Diesel :  25,506  =  21%
12,ooo

G r a v i t y  flow: 14,250 = 84%

Method 2: (straight-line depreciation over annual recurrent cost!
600

2,500=24%
1.200

250  = 4 8 4 %

Recurrentcostintensity: (annual recurrent cost over annual straight-line
depreciation)

2,500
6 0 0  =  4 . 2

250
1 , 2 0 0  =  0.2
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diffcrcnt  propwtions, they will hoth correctly rank the c:lpit;ll intcnsit); oi
alternative technologies.

Howeverl paying too much attention to capital-intensity can hc downright
misleading, since the usual assumption is that LDC\ should avoid capital-
intensive technologies bcraun t!ley do not have the :;avings nccdcd to pay for
capital. In fact, however, it is often easier for poor countries  to acquiru  the
initial capital (through aid programmcs  or liberal financing rcrmsj than to find
the recurrent resources needed to keep a scheme in oper;lti~,n. A simple wa!
of measuring  recurrent-cost intensity is to calcu!atc  the Iratio of recurrent costs
to one year’s depreciation. using the straight-lint n~ethcl. When  this ih done
for the two tcchnologics  of Tah!e 2. the dicscl pumps show  II rccurrcnt-cosi
intcnsitv of 4.2. the gravity-flow scheme an intensity of only 0.2. When you
divitlc the second ligurc by the tirst you conclude that the gt-avit);-tlow scheme
has a recurrent-cost intensity less than one-twentieth that of the diesel  pumps.
An cvcn simpler direct comparison of the rccurrcnt cost streams  (30~300)
shows an advantage for gravitv-tlow  that is ~mly half that found when each
scheme‘s recurrent costs arc tirst related to their respective annual capital
costs. The second method is intellectually more appealin,(1 ~ but swms Icss
rclcvant than the first. which f~~~~sses all attention on the cl~itical budget pr[b
Icm,

The upshot of this discussion is that the gravity-tlo\v  hchcmc  would bc
rejected if the aim wcrc to avoid the more capit~ll-illtensivc  scheme  hut would
be preferred if the aim were to use the scheme with the lowest rccurrcnt  costs
Since Iow recurrent costs is the right criterion. the gravity scheme would bc a
much better choice. The mechanics of discounting arc’ such that the PI-ocess
removes from consideration a higher and higher propc’rtion  (J( , I~Iucs  that  full
in the future. For esampte. if one is thinkins of installing  the diesel  pumping
scheme represented hy the first set of tigures  in Table 2. discount with a ?I per
cent discount rate will extinguish (and therefore leave out of the PV result) 5
per cent of the investment cost hut 25 per cent of the next 10 years’ costs (the
calculations are not shown). At 15 per cent. almost half the recurrent costs
are omitted from the PV figure. In ‘collapsing’ all costs into a single figure
(the Present Value). the distinction between capital and recurrent casts is
removed and all costs over the life of the pr”jcct  are treated as if they were
capital costs. This does not seem a particularly useful thing tc: do if a primary
basis for choice is the desire to avoid high recurrent costs. If that is a m;ljor
criterion for choice - as I believe it should he - then the sensible way of
comparing different technologies is simply to make a straight Forwad compari-
son of annual recurrent costs witholut  extinguishing any of these costs by dis-
counting.

Choice of technology through the PV technique asks the question: ‘Which
method invoives the least use of resources - undifferentiated resources -
over its lifetime‘?’ That is not what we usually want to know when compal-ing
the costs of competing RWS technologies. What we usually want to know is:
which technology will minimize our future recurrent costs? PV calculations
can tell us nothing about the relative attractiveness of different technologies
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with respect tcr their demands on recurrent budgets. That is the method’s fatal
IIZIW.

In projects whose recurrent costs can easily be covered by sales of project
outputs (,every  factory. bank, or store is this ktnd of a project). ahjlityto meet
recurrent costs will be a much less important problem than minimrzrng  life-
cycle costs. But in non-revenue-earning projects. which require heavy hud~z-
tary subsidies. ability to meet recurrent costs is usually a fat- more  important
consideration than minimizing life-cycle costs as measured in a sinslc  i’V
figure. What this amounts to saying is that the widely-used present value tcch-
niquc is simply ina\)propriate for the analysis of a large class of non-rcvcnuc-
ea:ning pro,jects.  indeed. for such projects the technique can be downright
misleading.

If investment decisions in KWN should he governed primarily hy undis-
counted calculations of linancial 0 L! M costs,  does this mean that capital
costs should play no role in choice of technology? That would he saying too
much; but their proper role should be determined qualitativelq~.  not by mak-
ing USC of traJitional  PV calculations. which remove the distinction between
capital and 0 & M costs.

Some people may bcliev8c  that there is a systematic inverse relationship
hctwcen  capital and recurrent costs, suggesting  that one can save on recurrent
costs if one is willing to spend more on capital costs. While this is a familiar
phenomenon in many fields, 1 doubt that any such general law holds for KWS
technology. My own view is that the best vvay to take capital costs into
account is to do this qualitatively, hy seeing how much coverage one will he
able to achieve with a given investment budget.  The desisncrs  of any scheme,
if they are fully aware of the range of technolofy~  that should he considered.
should narrow the choice down to a very small number  of alternatives on the
hasis of technical considerations and the respective recurrent costs. One then
examines the relative capital costs to see if they are significantly different. If
there is a trade-off to he made, then one simply has to decide. qualitatively,
what weights to assign to capitai  and to recurrent costs. The argument of this
paper is that differences in recurrent costs ought to be given a much higher
weight than differences  in capital costs. One might argue that PV calculations
could be made using, e.g., a 10 per cent discount for capital costs and a 3 per
cent (or zero) discount for recurrent costs. My strong preference is not to go
this route but to carry out separate. .undiscounted  comparisons of recurrent
and capital costs on the technological ‘short list’ and then to base decisions on
qualitative discussions of whatever trade-offs may exist. But, as noted, there
may often he no trade-off at all: the technology with the lowest recurrent
costs may also ha,ve  the lowest (or at least a very low) capital cost. Cost tables
constructed to ju.stify  choice of technology should give far more emphasis
than is normally done to estimates of 0 & M costs - and who will pay for
them.

George 6. Baldwin. World Development. 1983
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le is

Whatever has happened to the econ-
omies of the poor countries, the Iitcr-
attire  of project appraisal has an
impressive record of growth. The
observer may be forgiven  for won-
dering whcrc  it will all end. as some
tiy to develop  appraisal methods
which will keep pace with changing
criteria of a p p r a i s a l  (new criteria
being added rather  t h a n  o l d  ones
beng subtracted) and practjlioners
struggle to follow their advice.  One
question here is whether the addition
of employment and poverty criteria
to social cost-benefit analysis will
l e a d  t o a net improvement in
resource  allocation. To answer this
clucstion  w o u l d  r e q u i r e  a  ma,jor
study. A positive case  can bc argued
at both theoretical and practi,cal
Icvcls. Certainly, in practice. the
questions asked of a project during
appraisal can influence the ‘yes-no’
decision, and also design. The nega-
tive case, however. often goes by
default because it does not fit into the
cost-benefit paradigm. In presenting
parts of the negative case, the pur-
pose here is to raise issues of concern
rather than to pretend to have detini-
tive answers.

Any evaluation of a method of
project appraisal should be based not
on its appearance, nor on the theory
of how it should be applied, but on
what happens in practice. It is not the
study of manuals and procedures that
is relevant bu+ the study of behav-
iour. Analyses from the standpoints
of public administration and political
science are valuable not least because
they admit forms of evidence about

hehaviour  w h i c h  some  mathemati6
cians  and some economists might be
inclined to disregard or tiliscount.  It is
common to find that practitioners of
social cost-bcnctit analysis admit in
private that what appears as a clinical
and objcctivc procedure  is in practice
a compound of judgcment about
future cvcnts  which arc very diflicult
to predict. and ,judgcment  about dis-
count rates and shadow prices within
limits which ailow for wide variation.
The uncertainties  and difficulties arc
cspccially  acute with agricultural
projects.  In one case the same agri-
cultural project  appraised by three
different teams was accorded raIcs of
return. I!, per cent. 13 per cent and
minus 2 per cent. respectively.  much
of the variation being explicable  in
terms  of differing cstimatcs  of rates
ol’ implementation andior the adop-
tion of innovations, both of which are
inherently diflicult to anticipate.

It may bc asked to what extent the
combination of uncertain judgement
and methodological complexity
exposes social cost-benefit analysis to
political pressures. Ironically. apprai-
sal techniques developed to make
decision-making more rational may
be used to legitimize decisions
arrived al in other ways. Partly this is
possible because  of the obscurity of
the calculations when final data are
presented to a decision-maker. Partly
it may occur because decision-
makers know that the results are
easily manipulable. Far from defend-
ing appraisers from political press-
ures, the procedures may then
expose them all the more. In prac-



ticc, rates of return arc sometimes
dctcrmincd first and the calculations
done later to produce them: and
there are more sub!!- persvnai  and
political interactions  between calru-
lations and desired results. The
danger is that the addition of employ-
ment and povcrtv  criteria to social
cost-bcnelit analysis will have littic
cffcct bccausc  the proccdurc  itself is
so senyitivc to ,judgcmcnt  and so vul-
ncrablc to personal factors and 10
political prcssurc.

Complex procedures may also cw-
tribute to and sustain dcpcndcncc
and c!clay.  The combination of prcs.;-
urc to lind pro,jcc;s.  shortage of good
projects, and the demand of donors
for complex  apparaisals,  creates con-
gcstion.  The rcsponsc  of many inter-
national agcncics is to intervcnc  in
project preparation. But as has hecn
a r g u e d  i n  MI examination of the
World Bank, USAlD antI UNDP.

The direct  intervention  o f  intcr-
national agcncics in project  prcp-
aration is in part a response to the
scvcrc  dcficiencics  in planning and
project analysis skills in developing
nations, but the ‘deficiencies’ are.
in a sense, artiticiallv  created by
t h e  complexity o f  Sinternational
procedures. Project prepar;.+ion
guidelines are designed to cnsurc
that proposals are compatible with
lending institution policies, pro-
cedures and requirements: and as
such have become instruments of
control rather than of aid. And as
those procedures become more
numerous and complex. further
demands are placed on the limited
planning and administrative
capacity of developing nations.
making them more dependent on

foreign cxpertise...Gic  imposition
of international requirement
.mtv in fact. have aggravated the
pl-oblem of preparing relevant and
appropriate investment  proposals.

The argument  is not thar there  are no
kcnctits  from such proccdurcs. i-he
question is to what extent the costs of
following the procedures are justified
bv the bcnclits. F~)r the costs can he
high, especially in the poorest coun-
tries  which arc prcciscly those in
which the proccdurcs arc most difli-
cult to carry ou!, Donors arc liable to
respond to these  diflicultics in ways
which ciihcr sustain dependence (by
posting in their own staff to do the
ioh) or which reduce benefits  to the
poorer countries and to the poorer
people within countries. by conccn-
trating o n  o t h e r  counirics  :md ton
groups other than the poorest.

There may thus be a syndromc,in
which what pas:cs  for sophistication
in project selection actually hinders
aid to the poorest. Donors hring to
bear ‘an imperious raL;onality’  on
recipients. The laborious procedures
required delay projects. Delays  to
projects incrsase pressures for
donors to spend. Pressures to spend
exert biases towards the less poor
developing countries. towards larger
projects, towards urban areas,
towards the more acccssiblc  rural
areas. and. within rural areas,
towards those who are hetter off. In
short, complex procedures can divert
dcvclopment efforts away from the
poorer rural people.

The essential part of any poverty-
focussed  rural development is the
devizing and use of simple pro-
cedures. There is an almost universal
tendency for procedural overkill.
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Procedures arc almost always addi-
tivc: new ones are introduced, hut
old ones are not abolished. Pro-
cedures drawn up by committees. or
through consultation with various
people or departments. tend to be
longer and more complicated than
those drawn up by one person -- a14
participative management  may rcin-
force  :his tcndcnccy.  It ix often xfcr
10 add a rcquircmcnt for an
additional item of information than
to lcavc it out. Promotions go to
bright people who can devize and
imswcr  ijUc%iiolis,  and noi to ihosc
who tell their superiors that they did
not consider the benefits of being
able t o  answer their questions ,justi-
lied the COSIS of collecting the infor-
mation ncccssarv.

A first step is then to have the
insight to see what it is not worth
knowing. and ihc courage ilOt lo l~iud
it out. Cotiragc  is needed bccittisc
optimal simplicity looks naive.

Simple proccdurcs  are ;ilso ncccss-
ary if decisions arc to bc kept in the
open, making it clear to the drcision-
maker what criteria arc being used.
and how the method works. A prac-
tice has not much to recommend it if
the working of the method alld the
decision criteria arc not evident  to
the decision-iiiakcrs.  The obscurity
of some social  cost-hen&it  analysis
cxposcs  it to abtisc.  It is easy. and
known to be cay, to aL:ust assump-
tions (discount rates.  shadow prices.
rates of implementation  or adoption.
etc.) to produce it wide range  of
results. Rationality may be defended
through selection procedures in
which the assumptions are always
clear and which so far as possible can
be understood by a non-economist
layman decision-maker.

Five AimpIe approaches are sug-
gested. Probably none is new.  Moct
or all of them may bc used in
governments  a n d  a i d  a g e n c i e s
already, espccia!ly  for small proj-
ects. But curiously. while social
cost-benefit manuals are published
and widely distributed.  these simpler
aids to selection arc rarely written
;lhout.

Ikci,vim tmtlrit~ccs: Decision
~llaii.iccs  c;li, hc iiSCtl  t<: prc:;cEt
alternatives clearly. keeping  factors
separate instead of conflating  them
into :~I single numerairrs. They enable
the decisron-maker  to assign his own
implicit weights and to understand
more  clearly  the implications of his
decisions. They can be used to pres-
cnt the implications for the poorer
people o f  alternative projects  o r
aiternativc appro;iches  to the same
project.

I’Olal,Vl~  ~rOl/it  twlkitl~~s:  Povcr!y
group rankings arc ;L device for con-
centrating thought and attention  on
which groups in the society  will ben-
efit from :I project. They require
those preparing a project to ask the
crucial ‘who benefits?’ question, and
to rank groups according to their
degree of bcncfit. The quest ion
s h o u l d  m a k e  l o w  administrative
demands  on those who have to
answer them. The result should be to
force officials. whether in ministries
or  in  deccntrnlizcd  ~idministrations.
to think at an early stage about ben-
eficiaries; and the procedure can be
designed so that those originating a
proposal for- a project have to defend
the rankings which they have given
it. Such a system should benefit the
poorer rural people by affecting the
thinking, behaviour and choices of
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those who identify, design and select
projects.

Check/i.srs:  Checklists of factors to
considcr are widely  used hut little
written about. They may be used spc-
cifically to a!eit appraisers to con-
sidcrations such ilS poverty.
employment and administrative
capacity. Sonic  officials have  their
o w n  chccktists.  Chccktists  do. how-
cvcr. run the risk of becoming  too
long, As with other proccdurcs  it ii
optimal to stay simple.

ihrirfg  c~o.c/.v trflti  h(‘/i~~~i/,S:  W h c r c
\omc strrt  of cost-bcnetit appraisal is
ncccIcct  for ii small project. i: simple
approxch  is to list anticipated costs
and hcnclits  putting ligurcs on them
iis appropriate.

litlir  UHI.S IOIL/  ~.(.~.si-c,~.~c,c.ti~,~!re.~.v:
Unlit  cost and cost-cffcctivcncss cri-
tcriii are widely  applicable and usc-
ftil. They arc especially usefu l  with
projects  for health. education, water
supply and the provision of other scr-
vices.

I‘hcsc~  tivc proccdurcs arc open to
criticism by perfectionists. The tra-
ditions and methods of mathematics
value precision. But in practical
decision-rnakill~~  thcrc are o p t i m a l
levels  of imprecision  and ignorance.
The key to optimizing proccdurcs is
to realize that the cost-effcctivcness
of the proccdurcs themselves  relates
to low costs in staff time ard in
demands for information as against
high benelits  in iTproving the quality
of the decisions. 7‘he danger  is that
‘intelligent’ criticism of simple pro-
cedures will cons?&: only the benetit
side and neglect the costs. leading to
improvements which make the pro-
cedures more laborious. less practical

more costlv  to carry  out. and coun-
tcr-prodGive. Complesit~~ and
sophistication arc not synonymous:
on the contrary. complcsity can he
crude and naive. The true sophistica-
tion is to see h(nv  far it is optimal to
be simple.

A tlangcr  rcmiiins  that demands
for infc,rmation  bv bilateral and mul-
tilateral donors will develop ;t gallop-
ing clcphantiA5 which will p;ir:ily/.c
xlministrations. reduce :lid t o  the
poorest.  and pcrpetuatc xntl increase
ctepcndcnce  o n foreign cspcrtisc.
‘[‘!?C t!an.ger  i s  th2t nx!rc  2x! more
highly traincd  and  exper ienced
pcopic will he suck4 or enticed into
t h e  prcsti$ous. well-paid. urban-
biased btisinc\s of project idcntili-
c;ition. ;q~pr:tis;il.,  monitoring and
cv;rluation. ‘l’htis iit a time when rural
develtrpm~nt  has become  a priority.
cspcciatly  the much more difficult
ohja?ivc of Irural  tlcvclopment which
lx;lcfits the poorer r u r a l  p e o p l e .
there  may pcrvcrselv  hc Icss and Icss
contact between those responsible
for rural projects  and politics on t!ic
one hand and peer rural  people 011
the other. These trends can be
moderated by the decentralization
and the simple pl-occdurcs  ad\ocated
above. But there  is one more
mcasurc  to bc taken: a conscious and
detcrniincd  drive t o  cotintcract  the
effects of the urban and elite life
styles.  experiences and perceptions
of many of those  concerned with
rural politics and programmes.  The
seriousness of the riced varies  by
country and region. But the reform
proposed is 21 requirement by every
donor agency. and selectively by
governments. that their officials
should be systematically  exposed to
and encouraged to learn about rul-al



life and especially rural poverty. This
could mean, for donors. that cnch
official WOLIICI  be required to spend
two weeks  01’ cvcry  year aciunlly  liv-
ing in a village. not making the
casicr. more congenial visit:; of ii
r u r a l  dcvclopment ‘ourist. thereby
l e a r n i n g  how)  ruri I pcoplc. and
especially  the poor r~li-al  people. live.
2nd so trying lxttcr to unclcrstand
their needs.

The lxnctits  would he many. Some
officials would resign.  Others woulc!
work harder.  and hcttcr the ;~sym-
mctry o f  the aid rc!x.ic:nship wclultl
l,c Il~litigiltCd,  since ‘ d o n o r s ’  \VOuld
have  to go cap-in-hand to ‘rccipicnts’
and ;Isk them to allow their ‘donor‘
staff to be rccipicnts of cxpcriencc  in
villages.

I IlC main henclit w o u l d  he
inipt-oved ,jutlgcment. I lowevel- cart-
fully proccdurcs  ;IIC clc; isecl.  train-
ing undcrtakcn. a n d  fcasihility

appraised.  the element of judyment
always has a ma,jo~-  part to play in
project selection. W i t h  poverty-
f~used r u r a l  dcvclopment.  judge
ment  must bl, based upon an under-
stiinding of rural rciditie.  D i r e c t
exposure  to l-illagc !ife. if vxsitively
manager!. should cnahlc ofliciais
hettci- to xicss rural needs.  hcttcr  to
apprcciatc rhc capahilitie~ o f  r u r a l
people iincl their potential  frx partici-
pation. ;cntl hcttcr to understand and
counteract  the tendency  for project5
t o  hc capturd 17~ r u r a l  e l i t e s .
(~)flici;ils siiouici hccomc bcitcr
judgx of the im~~lcmcntal~ilit\  and ol
rates  of change. They might rcpc:L-
tally l e a r n  and rclcarn the Icsson
that simple is optimal. The outcome
should. indectl.  he that more’  pro,iccts
woulcl  lx sclcctcd and inipicmcntcd
which wou!d ti-ulv hcnelit  the poorer
rur;ll pcoph:  i n  way w h i c h  thq
\\%NllCl  \\.cIcoIllc.

2 CHOICE OF TECHNOLOGY: SOME CONSIDERATIONS

Much modern  technology  has hcen pline: if management  dots not know
dcsignctl for use in iqc-scale  plants. the ncrcssary  nian;i~crxil tcchniqucs
Certain  prerequisites  o f  large-scale or. though iiwarc of them. cannot
operations have thcrcfore to he ful- implement  them because they con-
fillcrl &fool-c  it can he cniployd cco- tlict too strongly with accepted  cus-
nomically. ‘These  are n o t  always tom>. beliefs.  systems of authority.
present.  Large-scale  capital-intensive etc., of the employxs; or if there arc
production is not efficient if markets no service engineers who can get the
arc‘ small. scattered.  highly seasonal complicated machinery going again
or fragmented: if distribution than- when it breaks down. Scxcr capital
ncls are not well organized: if is wasted if it is invested under such
workers are not used  to factory disci- circumstances. And these  are factors
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that cannot be changed overnight by
a simple planning dccison.

There are many examples of
this:--

-- ‘The large public-sector shoe fac-
tory which operated at 20 per
cent of capacity because it had
no means of reaching the small
private shot rctailcrs  w h o  han-
dlcd 90 per cent o f  the shot
trade.
‘!‘!;;: 1...11..cllllli. r\’ iil;iiit  ‘tihiih iiiiilil
satisfy ii month’s demand  in five
days.

‘l‘hc woollell-textile fnctory
which had a IO per cent  material
wastage  figure (costing precious
foreign cxchangc) hccausc  its
managcmcnt  did not know how
to set and control material usage
standards.

all tictails satisfacrorily.  This was
attrihutahlc  lo a lack of middle
management and supervisory
personnel  v.illing to accept
responsibility. combined with a
reluctance  to delcyatc  authority
on his part-both reflections of
prevailing social attitudes.

- T h e  r a d i o assembly  factory
whose production lint hrokc
down rcpcatcdly hccause  of the
high rate of ahscntceism among
key workers.

-

The $2 million date-processing
plant which had hccn  out of
action for two years. ever since a
blow-out in the cleaning and

dcstoning unit. hecnusc  t h e r e
wcrc  no service engineers who
knew how to repair it.
The confectionery plant which
was inactive for most of the year
because X0 per cent of sales were
made during the month of a
religious festival.
The ceramic factory whose qual-
ity was poor as it had to use u p
t w o  years’  s t o c k s  o f  t h e  w r o n g
glaze. imported in error.

Thcsc economic  and social rcalitics
explain why large-scale factories in
some dcvcloping coutnrics  achieve a
much ‘3wcr l e v e l  o f  labour pro-
ductiviiy a n d c:lpiiai produclivity
(which is more important) than do
identical  plants in the Iong-industria-
lizcd countries. The rclcvancc or
impor-tance  of these  factors obviously
VXICS from country to country. An
mscssn~cnt  ncccls  t o  hc mxlc h y
those who frame policy. Economics
of scale arc not just the product of
technical  coeffcicnts.  They  c a n n o t
he realized unless the co-operating
economic and social factors are
fnvourahle. This does not imply any
inherent inferiority or inability. but
merely the lack of opportunity in
many countries in the past to acquire
the par t icu lar  sk i l ls  and  habits
required in all strata of society or to
build up the infrastructure which is
essential for smooth business opcr-

bec~;use  t h e  general  m a n a g e r  ation.
had too much work to attend to

Keith Marsden,  international Labour  Review. 1970.

With conditions as they are in our country, co-operation must precede the
use of big machinery. - Mao Tse-Tung
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The advantages of intermediate tech- -
nology are:
- Intermediate technology often

utilizes local and therefore
accessible  raw materials thcre’bv
avoiding additional imports
which consmne  scarce foreign
exchange.  Advanced technology
involves  massive  importation of
machinery and sometimes  also
iav”, m;;teria!s rcsu!tiiig  iii a large

drainage of foreign exchange
rcscrves.  One school chalk fac-
tory in Nigeria not only uses
foreign machinery but also
imports gypsum, the material
from which chalk is made.
although the raw material and

locally manufactured equipment
is available.

- Intermediate technology em-
p l o y s  m o r e  Iabour per  un i t  - -
of scarce investment capital,
whereas advanced technology is
capital-intensive and does rela-
tively little to solve the unem-
ployment problem.

- Intermediate technology em-
ploys existing local skills and
introduces new skills which can
be easily acquired in a short
period of time. It therefore
builds a technology base which is
essential for eventual technolo-
gical takeoff. Advanced techno-
logy,  on the other hand.
employs foreign experts with
few local operatives who may
only push buttons and never
really acquire significant skill;:
and hence there is very little -
effective technology transfer.
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Machines made with interme-
diate techniques can he serviced
locally and the spare parts made
in local workshops. thus provid-
ing valuable training for local
artisans while at the same time
ensuring continuous production.
Advanced machines  m a y  n o t
have  local servicing facilities and
breakdowns lead to long work
stoppages  as spare parts or
experts  have to be flown in from
foreign countries, usually at a
very high cost. In one develop-
ing country with a sophisticated
oil refinery. business activities
a r c  frequently  affcctcd  hecausc
of lack of petrol. The rctincry
often has to wait for spare  parts
to be flown in from Ger-
m a n y .
Intermediate technology usually
tits into the existing soctal  struc-
ture while advanced technology
can sometimes be socially dis-
ruptive. The installation of large
sophisticated sugar mills in
Kenya has been accompanied by
the massive relocation of vil-
lagers in order to make room for
cultivation of sugar cane around
the mill. This scale of cultivation
is absolutely necessary if the mill
is to be profitable. On the other
hand, small-scale mills with sim-
ple, locally-made equipment are
fed with cane from existing
mixed farms. The mills employ
more people and the social
structure is not disrupted.
Sophisticated factories in devel-
oping countries rarely operate



at more than 30 per cent of their
cxpacity  hecausc  o(‘ the p o o r
wpporting infrastructure. so
that products become very
cxpcnsivc.  For cxu~nple,  when  a
glass factory was established in
Nigeria  two large standby gcncr-

Sonic believe  economics  of scale to
bc invincihlc tcchnologid  truths -~
facts of lift. tcchnologic:rlly  speak-
ing. And within existing technol~~gy
they arc:  to pi-oducc  on a sm;1llc1
sc;ile ~n;ty  involve losses in output
which arc often substantial. But tlic
economics  of scnlc a r c  thcmsclvcs
formed by the history of :cchnologi-
cd dcvelopmcnt.  in which particular
0r~;inizational  forms liavc favourcd
the dcvclopment of large-scale  tcch-
niques. In the compctitivc struggle.
firms have to grow in order to sur-
vive. Market imperfections have
ad&xl il premium on to size,
additional to and indepcntlent of pro-
duction technology and production
economics  of scnlc: thus advertising
has introduced a new source  of ovcr-
head and scidc economy. while mar-
ket power tcncls  to increase with size.
adding to the advantages of size. Ilie
growth in the size of the firm can be
explained in terms of the competitive
struggle between lirms combined
with market imperfections. It also

Frances Stewart, Technology and Underdei

atori had t o  he inst;llled Ior use
during power failures. Small fac-
tories using intermediate tcch-
nology techniques  may utilize
local power 5ourca and intcr-
ruptions  are Ia5 serious since
the capital commitment  is lower.

Economies of ,Scale

tmdoubtctlly h a s  a tcchnolo~ical
counterpart.  in economics  of scale
a n d  specializ~ition. R u t  these  arc
themsclvcs  in part the product of the
economic  system.  i n  w h i c h  large
l~irms dominntc. wliich gave birth to
them. In an altcrnativc s y s t e m  iii
which small units dominated the pro-
cess of technological dc\~Aopmcnt.
tcchniqtrcs  suited to such units would
bc tk~i’I0pd.  Today. it is impossible
to tlccide ho\v  much of the
t~nrlot~l~td  economics of scale arc
tluc to the organization of tlic econ-
omy and therefore of technological
development, and how much tn
genuine physical facts which must hc
prcscnt  in any organizatir>nal  system.
What is known is that vcrv  little of
modern scicntifc and technical effort
Iins been  dcvotcd to producing tcch-
niclucs  stiitablc for small-scale units.
anti that where  miniticntion has been
nttcmptcd its success has surprised
engineers and economists. who have
assumed that what is, must be.

/elopmen t, 1977
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The rural/urban question is. to scrme
extent, tied up with that of scale, as
really large-scale production can only
take place in an urban setting. Those
who have emphasised  the need for
small-scale techniques have  also
tcndcrl  to cmph;tsizc  the need for
additiona! techniques in the rural
iircas.

The majority of people in undcrdc-
vcioped countries  l i v e  i n  the rur;ri
;trc;ts.  its shown below - so, potcn-
ti;rlly.  techniques designed for ruritl
use might extend to more people
th;tn urban techniques. Moreover.
dcspitc  considcr;tblc  u r b a n  sclmtlor
;uid poverty. poverty is generally
conccntratccl  in the rural :trcits in
grcatcr proportion thnn  population.
The:  m:tnifold problems arising from
rapid urbanization ;rlso suggest thrill
moire attention needs to be paid to
creating rural opportunities. All the
theories of rural/urban migration
qrec that rural/urb;m opportunities
(or lack of them)  play a significant
role in influencing the movement to
the towns. None the less, the rural
aspects of appropriate technology
m a y  have  b e e n  c;vercmphasized.
Urban poverty and lack of produc-
tive opportunities is also widespread.

Urban/Rural Population,
1970 (millions)

_ .,-__
Ufban Rural

Africa 7 5 277
Latin America 161 123
China 167 605
South Asia 231 880

While the balance of numbers sug-
gests that comprehensive improve-
ments in rural techniques would
affect more people. the problems of
developing such techniques atrd com-
municating them throughout the
rural are;ts  might welt be greater. In
so far as modification of F-sector
technology is concerned. this lar,~ely
has to be urb;m because that is where
the existing  tcchniquss are. External
econcimies  itrc often greater in an
urban setting.

The choice between urban mtd
rural techniques, in so far ;LS there is
a choice.  is not therefore simply a
matter of absolute numbers. or
absolute numbers in poverty in the
two sectors. but also how many the
new techniques are likely to reach,
and their income-creating impli-
cations.

Frances Stewart, Jechnology  and Underdevelopment.  1977

A reascmable  estimate of economic organization must allow for the fact
that, unless industry is to be paralysed  by recurrent revolts on the part of
outraged human nature, it must satisfy criteria which are not purely econ-
omic. -- R. H. Tawney



3 CHOICE OF TECHNOLOGY: SOME EXAMPLES

#
-+ ini Sugar Technology  in

Tf
The Planning Commission of India studied mini sugar t-chnoI!,~~~~:;l’)77  and
included the iollowing  policy decision in the Indian -d,t$: &-year plan fat
l’)‘~‘x-  I983: , /.d e-‘“-

‘The alternative tech~mlogies  avaij,+!rfi;; the production of sugar consist-
cnt with desirable capital em+n!-,$inent  parameters show that futt:-e demand
for sweetening agents;,,;&& allowing for fuller utilization of thf, existing
and licensed suga~t%lls, can be met by necessary expansion through <Ipcn
Pan khandsa~i$ants. It is proposed to work out the policy framework I~,:‘-
the further expansion of the sugar industry in the light of these studies. f-in
thy time being, therefore ;CO new sugar-mills wiil bc licensed. although
expansions of existing tmits may not be ruled out where  this is necessary for
maintaining their viabihty.

Table I
Comparative Data on Large-scale and Mini Sugw Technology

-
item Large-scare Mini -

Total capital available for investmerit  (Rs million) 6 0 60
Capital req:,ired  fcr installation of one unit
(Rs million) 6 0 1.3
Number of units which can be set up with
available investment capital 1 4 6
Working days 120 100
Total sugar output (t/a) 14,550 34 500
Persons employed 9 0 0 91292

-

Table 2
Comparative Analysis of the Productivity of the Two Technologies

Item Large-scale Mini_____~
Working days 160 120 100
Cost of 100 quintals of cane (PA” 1.250 1.250 1.250

Cost of processing 100 quintals of cane (Rs) 1 , 0 3 2 585 ~632
2,282 1,835 1,882

Total sugar produced fquintals) 9.6 ~7 . 5  _~7.5

Cost of sugar per quintal iRs) 238 2 4 3 251

“1 quintal  = 100 kg.
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Some compalativc  economic data on large-scale and mini sugar tcchnoiogi
under Indian conditions 1077178 are shown in Table 1. ‘The data show  that
mini technology would produce 2.37 times more  sugar  and crcatc  IO.3 times
more jobs fc. the same capital cost than would large-scale tcchni‘logy. How-
ever, experience ir.*iicates  that the efficiency of large-scale sugar technology
improves ii the unit working periods are extended.

A comparative an4ysis of the productivity of the two technologies ;S pre-
sented in Table 2.

T(j nwwllrre 0p.e  ,tgit of sugar.Y”‘---- mini techno!ogy  is sluperior  to !arge-sca!c
tcchnologv  in all respects but cane consumption. Mini technology require:
13.33 urlits  of cane to produce one unit of sugar as against IO.4 uilits for Iargc-
scale ,echnology  but this difference will be minimized when recent technolo-
gical innovations are put into commerclai  use. l’he dcvciopmenr of an
cxpeiler for increasing crushing efficiency will increase yield by 0.7 per cent to
X.2 pt’r  cent and manufacture of liquid sugar out of khandsari molasses will
raise it to about 9.2 per cent. It should also be emphasized that the sugar pro-
duccd by r:,ini  technology is of identical quality with the sugar produced bq
larg,:-scale  technology. Mini sugar units now crush 10 per cent of the total
cane srow;:  in lndia and produce about OIW million tia.

The socio-economic  benefits to India of mii;i technology include:

-Capital amounting to Rs.800  million has i,cen invested by the
unorganized sector, primarily in rural areas;

-Potential employment for 150.000 persons in the rural secto!  : !:IS hecn
created in the agricultural slack season when these persons formcrl)
migrated to cities in search of work:

-Tax revenues to federal and state governments have increased  by Rs.40
million;

-A manufacturing industry producing milli technology components has
developed whose annual turnover has reached almost Rs. 100 million:

-Mini sugar equipment requires only abou; 60 per cent of the iron and
steel needed to fabricate large-scale equipment producing the same
quantity of crystal sugar. This saves 40 per cent on iron and steel;

-More than 60 per cent of the cane for large-scale units is transported by
vehicles consuming fossil fuel. Practically no fossil fuel for transport is
utilized by mini units. They are near the cane growers and cane is
transported by bullock carts;

-Mini units provide repair services for other mechanical agricultural
equipment;

-Centralized large-scale technology draws c;rpital  away from rural areas.
This weakens the rural capital hase and makes the introduction of
improved agricultural technology difficult. R!:ral mini units help build up
local capital resources;

-Mini sugar equipment can be manufactured and maintained by small
workshops in rur& ark J semi-urban areas;

-Mini units employ about 2.3 times as many labourers for the same
capacity as those employed by large-scale units;
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-The capital required to manufacture an eqt!;valent  quantity of crystal
sugar by mini technology is only 42 per cent of the cost of doing so by
large-scale Vacuum Pan technology;

-The price mini units pay for cane is at par with that paid by large-scare
units. This price is at least 25 per cent hightr than smal!-scale  traditional
farmers, who grow cane as a cash crop, can obtain from other cane
buyers; it can be said that the establishment of dispersed mini units has
added about Rs.400 miliion to agricultural income;

-%me mini technoiogy  innovations have filtered through to the gur and
khandsari industries. The introduction of power crushers to gur
manufacture, crystallization in motion. and improved boiling furnaces,
for example, have improved the output and efficiency of these
traditional industries.

The question is often asked why mini sugar technology should bc intro-
duced rather than improving the traditional technologies for gur or khandsari
sugar. These traditional technologies are !ow-cost and the skills needed to
operate them are already available in rural India. The answer is that mini
sugar :echnology  is more economical to operate and that ;ts product is more
accej~table  to consumers.

Gur is a concentrated product of the whole cane juice. It contains about St!
per cent sucrose and other substan.:>LS having nutritive value. It is used by the
rural pupulation more as a food than as a sweetening  agent. The gur yield is
10 per cent on cane processed, that is, to manufacture one quintal  of gur, 10
quintals of cane are required. The standard price of IO quintals of cane tixed
by the government for large-scale mills is Rs.125-135.  The market price of gur
fluctuates sharply; during the last five years it has ranged from Rs.XO-I50  per
quintal.  Even at the peak price of Rs. 1SO.  a margin of only Rs. 15-25 is left to
cover processing. This means that gur manufacturers cannot pay the standard
cane price and that returns to cultivators who must sell to them will be low.
Any improvement in the technology will raise the manufacturing cost of the
product and its marketability will be reduced. Improved technology has in
fact been tested but was given up because the gurl alihough of higher quality.
did not find buyers at higher prices. Attempts to increase the yield of gur from
cane necessitated higher investment which again affected the cost of the pro-
duct and defeated the purpose of trying to keep gur manufacture as a cottage
industry.

Khandsari sugar is a creamy white powdery sugar containing 94 to 98 per
cent sucrose. Nutritively it is said to be superior to white crystal sugar. The
price range is Rs.200-300 per quintal. Its recovery is 5.5 per cent, that is, to
produce one quintal of khandsari sugar, eighteen quintals of cane are
required. The price of cane to large-scale units is Rs.225-245 per quintal;  this
leaves very little margin to pay for technological improvements.

One present strength of large-scale technology is that its stz~ndardized  pro-
ducts are acceptable to Indian society. On the other hand, consumer accept-
ance of gur and khandsari produced by traditional low-cost technologies has
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Construction work on a mlr-su+r plant, in In:iir:i



Bakolori is a technologists’ dream. It
is the name of a dam and agricultural
project in the dry and impoverished
north of Nigeria. If the application 01
modern t4lnology  to developing
countries means anything, then the
idea at Bakolori of damming a sed-
sonai  river to give farmers two certam
crops a year. instead of one uncertain
one. ought to be a triumph;mr suc-
cess.

~i’C>! I$:<y;)&  rp(()i;. (,3 tt~c 13,WO  hec-
tarts ,3f ;i-rL,~:~iteii i;tnd at Bahoh?~i  :!;e
non rczct:~  !‘t~;. f.jrnting  by the lUi.i.Ciiiii
Hausa p ~,i;its of’ ri:e districi. no one
has fosgotien  t h a t  the schcmc  \vx
oniy cornpi::tc:~.i after the blood:,,  sup-
prxsioll of a revolt against  the whole
idcu by the very people it was
dCSigilCcf t o  bcnr~trt. !iL.C!? !li,Ui

wholehearted acccptancc ;;; ;i:e

scheme by the farmers is :mcer:::in
and its future depends heavily on the
Nigerian  government pouring in a lot
more oi the one commodity it badly
!ack: at the moment - money.

arm of Fiat, Italy’s largest private
enterpiise. 3ut apart from demon-
strating the enormous social upheaval
caused by such schcmcs. it raises
the question of whether  such sophis-
ticated technology is eir her economic
or even appropriate f.x raising food
productton in primitive and eriv~iron-
mentally delicate  areas like the sub-
Saharan  Savannah  bett (~jf Afr~ica.

From an engineer’s Ii,Gnt of view.
Bakolori is the classic example of a
place whe:~e it wouid have been a
ciime not to build a dam. Ttic far
north of Nigeria is hat, densely  poptt-
Iated with ciu‘rti:rs  of inud houses.
bill cstremcly,  i>oor.  The Lmd is ier-
tile oniy at’tcr illc mid-year  rains.  ~inci
thev 0cc;isionally  fail.

~hc~kcr!O state is CfdsSCd  !ly iht: Yx)k
0;;) :liiLi liintd :./i.~n \\hiih rise In tl,,-
wetter south. ‘l.ilt:\ swcii  again tu the
i;ll W,’ SCi+%~!i  i0 i‘:ood their vall~! <
beiorc tiii-i;lii:: v futl-!  apin To join the
m i g h t v  Fiigcr  r;vc:. F rom r:)loniai
timesvit  has seemed an obvious idea
to siox the ii~.~d-w:rter behind dams.
and release i t  gi~adm~ilv.  pxtiv to
suppizment the rains in thi! wet sea-
son, but mainly to enable the farmers
to grow a second crop in the dry sea-
son. A further incc‘ntive  to the idea
of conccniratcd ir~rigation  has been
the ttxr of dexrti:L:aton spreading
south from the SJlai-a

S t u d i e s  b y  FAO in the 1960s
iavourcd !he concept of rber basin
schemes. 5rart:ng w i t h  Bako!ori.
Impresit got t.!x n;essagc.  and began
a feasihiiity study  in 1972. Iti 1974  the
com’pany  received a letter of intent



for the ci~:~~~r:Ict  to build both the dam
and rhe irrigation works. The deal
was signeu  the following year.

Drawing on considerable exper-
ience of dam-bui!ding all over the
u;orld (Impresit built the Kariba dam
in Zambia).  the Italialn company fin-
ished the 3.5 mile dam in only thirty
rrlonths, c rea t ing  ;; lake with a
capacity of about 45Om cubic metres
of water. The Sokoto-Rima River
Basin Development Authority
(SRBDA), set up to handle this and
other schemes, was slower off the
mark.

Initially the problem of what to do
with the i4.000 people who lived in
the area to be flooded  by the lake was
:limost ignored. and little was (Vane to
csplain to farmers downstream what
the proicct would mean to (hem:  that
lhcir tiny plots woluld  be expro-
priated to be levcllcd for irrigation,
then rcallocatcc!  to them in the form
of regular sized units, 20 per cent
smaller than the total area they had
farmed before, and demanding a
whole new way of farming.

As the lake water rose. the then
military government finally leapt into
action and the displaced farmers
were resettled;  h!lt the land given to
them - never previously farmed -
was poor. there was little financial
compcnsntion  and the unhpppy new
settlement (which today is almost
derelict)  erupted into riots in August
197s.

As for the farmers on the irrigation
scheme proper -. the main intended
beneficiaries - they became exas-
perated for a different reason: they
had to stop planting !heir land in the
wet season to allow the contractor to
level it for irrigation. That work
ofl~en  took longer th;:! expected

(Impresit had much less experience
of irrigation than of dam building).
there was no compensation for loss of
crops; and in some cases the precious
topsoil simply blew away.

The explosive result was that from
early 1979 to April 1980 the farmers
staged a revolt. Gangs of them sealed
off construction sites so that work
was forced to a standstill. ‘The
government wanted us to go on
working. but the farmers were so
well organized that they rnanaged to
shift their roadblocks very quicky  to
wherever we were’ says Dr. Enrico
Tasso, managing director of lmpresit
Bakolori, and the man regarded as
father of the project. ‘We couldn’t do
anything.’

He blames much of the trouble on
political agitators in the tense period
of Nigeria’s electi:ms  for civilian rule.
Though Bakolori became a national
issue. many observers still think the
protest was a largely spontaneous
response to inefficient planning and
heavy-handed action by the mi!itary
government.

In the end- President Shagari’s
new civilian government agreed to
pay generous compensation and.
when a number of farmers still
refused to co-operate, sent in a very
large force of police, wluch put down
the revolt at the cost of an official
death toll of nineteen. impresit won
23tn naira in compensation for the
deiay, to be added to the contract
price which, with inflation and extra
work, had already soared from the
original 1lOm to about 400m ($550m)
today.

IMore recently, the contractors
have had to face formidable de!ays  in
payments. as Nigeria has suffered the
effects of the international oil g!ut,
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a n d  govelnmcnt  ;F :- ,.~,,~ ‘.‘:‘ve  been
drastically reti:!ceic.

D e s p i t e  ti.;:. :‘-“j~: ;,L ,!;+I:, ;, \vol-k
bas gone abra ~’ murc -m~.::.hiy since
April :9X(5.  Rice has hcen grown with
some succtss,  though most farmers
grow maize. Wheat, which had been
envisaged for the scheme. has not
proved very satisfactory.

In order to lessen the disruption
caused  to +hr Lit-mers  b y  laiic~ prerr-
aration,  theri- ;:a~ been a switch from
2rc.i irriga:icln t o sophistic:lted
sprinkler systems, which require Less
Icvelling: instead of taking water
from the canals wit!? syphons, the
farmers attach ppes  to hydrants fed
by electric pui;ips. The initial invest-
ment is less. but running costs arc
higher.  They are colisidered  better
for the farmers, who often could not
be bothered with syphons.  and broke
down the canal walls to get water.

A basic problem remains: persuad-

ing far:nt,rs  to use irrigated techniques
to pain a second crop-the main objcc-
t ive of  the scheme.  Most  o f  the
farmers on the newly irrigated land
air: still producing only one crop a
year. mainly by traditionai methods.
Indeed. the amount of land being
farmed for a second crop actually fill
tmm 4,OO(i  hectat-es  i n  19X1-X2  t o
2.6(Y)  hectares in the current dry sca-
son.

T::c chairman of the river  basin
;tutl,.lrity. says this is ht-a:~ of a
dis;;ute olver the enc!ing  of subsidies
,,n home input\. iike fertilirer:  the
farmers held back from pianting  to
call the ;:uthority’s  biuff unti! ii was
too IaCe.

A more fundamental rrason  is that
many farmers  are not attracted :<) the
type of agriculture the scheme offers,
cspccially  lhc unfamiliar irrigation
which requires  going out at night.
when superstition makes them

Big dams can be big trouble. (LNTED NATIONS)
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?m.~Gd.  Morcover, m o s t  n o r t h e r n
i\\lgc:‘ian  farmers a;.e u,sed to having a
KY a~‘i~vc  dq season, using it to
.-~paur  their homes. or go on pilgri-
mages to Mcrca. The economic
incentives of rhe second crop are not
obvious enough to persuade them to
change their habits.

The feasibility study reckoned that
it would take five  years from the
completion of the project for it to
come fully into operation.  and  the
authority claims that the farmers are
adapting fast. Yet even assuming full
opet.ation.  the capital cost of the
second crop, will be more than
$20.00!)  per hectare - a formidable
sum to recover by farming, particu-
lar!y ,when the farmers are currently
t-cckoncd  to be obtaining less than 30
per cent efticiency  in water use
(against the 70-75 per cent obtained
in t~he developed countries).

In assessing the overall value of the
przaject  one must take into account
the serious loss of yields caused to
farmers further down the river who

Jai;~s Bunion, FinancdT~mes.  1963.

no longer enjoy the abundant  and
fertilizi:rg - if destructive - flood
waters. No 3ne mentroncd  this int h e
pre!iminary study.

Sophisticated proiects  like this can
only be economic on a day-to-day
basis if the, are well-run and well-
mail~i:iiIled.  T h e  water supply must
bc administered fairly and efticiently.
the dam. canals and pipes kept in
good order.  If not, the project will
gradually die, as has nearly happened
t o  s e v e r a l  irrij,  iion sCiicliie;i / i i

Sudan, requir ing very expen: ive
rehabilitation operations.  The river
basin authority has a f,;ghtening
responsibility. but hke many con-
cerns in Nigeria it is pathetically
short both of skilled personnel and
money as budget cuts rain down.

Bakolori may still be a success. But
if not it will be another warning that
what seems politically and technically
attractive in Africa does not necess-
arily win the acceptance of the
people it is supposed to benefit.

The village of Sakthi was the first traditional viiiage in Kerala to become
exposed to a process of modernization of its fishing technology. The impulse
to this process was actually given in the early 1950s by a comprehcnsivc  devel-
opment project known as the Indo-Norwegian Project (INP).  Conceived as a
bilateral aid programme of technical assistance for the development of fisher-
ies in Kerala, INP’s purpose was ‘to bring about an increase in the ret’rrn  of
the fishermen’s activity, to introduce an efficient distribution of fresh fish and
improvement of fish products. to improve the health and sanitary conditions
of the fishing population, and to raise the standard of living of the community
in the Project Area in general.’ Furthermore, ‘the Project tailed for mechani-
zation of the fishing boats, provision for repair facilities, introduction of new
types of fishing gear. improvement of processing and curing methods, build-
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ing one or more ice producing plants. supplyin,0 of insulaicd  vans  ::nd mntor-
crafts for tmnsporl of fresh fish’. etc. in short, the INP aimed at radically
transforming the whole set-up of the Project Ar :a fl-om above and at revoiu-
tionizing the traditional techniques and method:. of cashing. preserving and
distributing fish. The objective of I?\.;’ was to e,-uip active fishermen \vith
more efficfent  technology in order.  to raise their stan,lards  of living.

The INP management se!ected  traditional fisherme.?  from the area to be
trained on the Project’s motorized boats and to become boat owners upon
completion  of their training period. Mechanized  boats and modern nets were
issued to these hshcrmen  on a hca.~i!>~ su~;,~c+-d  I..~.~:;~~,,‘).,,,,_  yc;-::ih&y,:;. a
number of thcsc  initial owners were not ab!r to psovidc  for the proper main-
tenance and repair of their boats so that ownership was transferred to local
money-lenders and fish merchants.

The early 1960s marked the beginning of a profound change in the orien-
tation of ihc Project. This coincided with the discovery of the immense prol!t
opportunities  offered by the international market for crustaceans (,prawns.
shrimps and lobsters). especially in the United S&KS dnd lapan.

In the INP boatyard. the construction of 32-ft trawlers titied with powerful
X3-90hp c?gines  was st;!rtcd while previously built 2X25-ft bo:!ts  were no\\
equipped with large nylon drift nets designed for catching quality lish varie-
ties. Ihc whole landscape of Sakthi underwent fast and  almost incredible
changes from the 1950s  and throughout the I9hOs.  so much that the arca
became known as ‘little America’. A number of large processing and export
companies of marine products sprang up alongside ice plants and peeling
sheds  which employed several thousands of people on a permanent or casual
basis. The total catch landed by mechanized boats /II Sakthi increased from 0
in 1953 to an average of around 90.000 tonne i during the period 197-1-1979.

One of INP’s main purpo:xts  was tn create j new and efticieni svstem of lish
distribution. To this end, a co-operative sale ; organization was e&blishcd as
an alternative to the old network of private fishmongers. auctioneers and mid-
diemen. However, the co-operative never reached the expectations of the
Project’s authorities (catches continued to be sold mainly to private dealers)
and in 1962, for reasons that are not clear, it went bankrupt soon after a sud-
den increase in its turnover. As a consequence. pri*/ate tish merchants of the
traditionai type remained masters of the held. Parollcl  to the phenomenal
increase in the fish landings of mechanized boats after the discovery of the
export market for prawns and lobsters, the size of Sakthi’s fish market
increased tremendously. This enhanced market size resulted in both a larger
scale of operation for most fish dealers and in a greater number of fish mer-
chants participating in sales transactions.

With the gradual mechanization of fishing technology, Sakthi’s economic
s-&em lost its basic homogeneity and became increasingly divided between
two distinct sectors: the traditional and the modern (mechanized) sector.
While in the former sector fishing assets are basically considered as instru-
mental in providing employment opportunities to the family unit, in the
modern sector they are usually acquired with a view to yielding high privl:tr

122



Better boats: short-ter  , qains and long-term losses? (Kireni  Hemachandra)
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returns in financial terms. Put in another way. with the mechanization of ti!ih-
ing technology, the craft has lost is character of a concret;’  means of pruduc-
tion, er.iployment dnd  survival. to become an abstract economic factor whose
handling is clearly dissoclatcd from its ownership. The change in hchavioural
patterns wrought by the mechanization drive in Sakthi is tremendous: thr
purchase of a boat is no !onger intended to provide its owner with a work-tool
and to enable him to become his own master: instead. it is l’;%r:-t of an +con-
omit strategy aimed at rapid enrichment of the investor. Among local people.
the growing success and prosperity of most boat owners arouses new desires
and creates strong aspirations io 2 higher material standard  of living. Wouid-
be owners want to buy boats because they wish to emti!atc successful  nci!:+-
hours under the ir!-cstible  inHucnce  of an all-pervading ‘demonstration effect’.

The growth of the mechanized sector  has bren based  both on a iarge  infiow
<If migrant workers from bordering districts or from neighbouring states
(especially Tamil Nadu). arid on a massive  transfer of worker<  from the tra,-
ditional to the modern sector of fishing. If things continue to follow the course
t!l,;y have  taken so far, the modern sector will soon engulf the entire fishing
r:conomy of Sakthi, leaving only one technolcgy alive.

The impact of mechanization on the social structure of Sakthi beach village
has been in the direction of incrpGngly sharp ciifferentiation.  At the top oi
this sociai  str *cture,  we find a privileged minority of fish &;11crs.  husiness-
men, export agents and trawler owners. with the latter otten beirlg engaged in
commercial or business  occupations. Their beautiful terraced houses. many of
which are concentrated neat :he jetty, form an undisputable mark of econ-
omic prosperity and contrast sharply with the thatched huts of most tra-



ditionul fishermen who reside  und,:r the coconut trees  c’n the ed?c of rhe
beach. Crew labourcrs  who have worked rcguiarly on trawler boats and th:,
owigers  of INP boats often occupy an intermediaie  position. True. there arc
fishermen  who have entered the small elite and now possess a trswlcr  boat
acquired brand new and in full owners!rip:  btit their number is comp;.ratrvei)
small. Morcovcr. one must keep in mind that most of the people who made
the biggest profits from the new prawn fishing b~sir:css  arc out:ide capiialists
wh,i do not belong to the Sakthi community: they had large amounts of capi-
tal to invest  in the lishing trade (including the ownershi;)  of boats) and strong
political pull to gcr institlitionel  loans.

!>ownwarcl mobility is not infrequent in the :~w social structure  oi Sakthi.
Fish merchants and businessmen ma:/ $utldcn!y go bankrtipt due to misca!cu-
lation.  impruticncc. wrong anticipation or simply bad luck (as when a whole
bat& of frozen pr:lwns is refused  on tire ground that it does not meet  quality
export standards), But the risk c!f bankruptcy is also hign for new boat
owners: boats may sink or may need  heavy rLpairs  before  their owners suc-
ceed in repaying their loans. in which case they may lose the fixed assets the)
have mortg::gcd to the lender(s). In fact. a number of pre:;rnr  crzw labour-ers
arc fishcrmcn  who formerly owned a mechanized boat anti \vcrc never  able to
regain their prcvio:rs  ownership positicy.

‘i‘he  market  economy development of Sakthi exposes its inhabitants to the
typical risks involved in any process of capitalist economic growth. This is true
not only in the sense that individuals may go bankrupt due to specific circum.
stances, but also in the sense that market risks may affect advcrscly  all ccon-
omit agents at one time. Thcrc is. of course. the risk of rover-production  or of
a slump arising from a slackening market demand ared causing a sudden  fall in
prices. But in fisheries. given that fish is a replcnishabte  resource sul~~ec~ to
the possibility of (temporary) exhaustion. there is al-o the risk that over-
investment - disproportionate growth of the Heet  of mechanized boats and
practices of indiscriminate fishing - will lead to over-exploitation of marine
resources beyond the point of largest sustainable yield, thereby jeopardizing
the conservation of the fish potential. Moreover. since  fish is a comm,on-prop-
crty resource (the fish caught by a given fishing  unit reduces the stock of fish
availabl< to other units). exploitation of !he se:! under conditions of indivi-
dualistic competition may also entail immediate decreases in the catches per
unit of fishing effort for all operating units.

‘Of late. one has actually noticed clear signs of prawn over-fishing in Sakthi.
at least in the second sense given above. While prawn resources were at first
largly unexploited and the yearly catch per boat was high. with the result that
considerable income accrued to boat owners (as foreign demand was brisk,
prices were also quite high). at a later stage the rate of profit began to decline
due to the growing pressure of exploitation on prawn resources following a
tremendous increase in investors attracted to the field. Today it seems that
the private rate of return on a boat hardly exceeds the dominant rate of inter-
est in the local unorganized credit market. It is revealing that his investors
(mostly from outside the area) have already begun to withdraw their capital
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from Sakthi. The presumed loser:; are firsi  the small local 5oat owners  who
did not correctly anticipate the down-swing of !hc c:ycle and based their profit
expectations on the past performa3cc of trawlers: and second. the boat crews
whose employment opportunities are suddenly frustrated. F~urthermore.  if
over-trawling in Sakthi’s inshore water5  has also encroached upon the avail-
able stock of fish v‘trieties  other than prawn, traditional tishermen  arc prob-
ably a third category on the losers‘ list. In many rcspecis.  the story of Sakthi is
therefore the history of capitalist ticvclopmcnt in ;I nutshell.

Jean-Philippe PlatiezLl. Deveiopmcnt and Change, 1984

A Worid Bank appraisal team  spenr three  weeks  in Ea.;t Pakistan (Bangla-
desh) in 1970 to examine the choice zf tcc!lnology  for irrigation tube-wclis.
The following results were obtained:

On balance. the arguments for the low-cost wells ;iver medium- and particu-
larly high-cost wells were impressive. The country’s development objectives
in terms of economic  returns, employmen  creation. increased potential for
the creation 01’ domestic industry. and the distriubtion of benclits would hove
been better served by the low-cost wells. Ultimately. however. the low-cost
wells were rcjectcd in favour  of medium-cosi wells.

The choice of the medium-cost technology is puzzling on tirst examination.
The World Bank, as well as the government were strongly committed to the
development objectives of East Pakistan. Considerations of administrative
feasibility did not offset rhese concerns. Yet a technology rhat was definitely
not optimal was chosen. Since the economists, engineers and administrators
who participated in the decision presumably shared East Pakistan’s develop-
ment objectives, it is necessary to look at other factors affecting the choice.

Perhaps the central characteristic of the procedure by which such a decision
is arrived at is that, instead of being a process intrirrsic  ic, an institution orgov-
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crnmental  system. it is a bargaining process bctwcen  iht! c:overnmcnt and an
external institution. When this process  crosses national and cul!:~!~al  lines as
weit, the difficulties of arriving at an agreement on an crptimal  soiution arc
greatly increased. The availabiiity  of external aid to finance new investment  in
itself affects the choice of technology. for the preference of the aid giver then
becomes an important element in the decision-making process. The adminis-
trator in a developing nation may very rationally accept a technology that he
considers second or third best if foreign hnancing is availahlc only for that
choice, since that may bc the only way to receive this aid. Furthermore. the
official may tailor his programmc  to the techno!ogy he considers most likely
to attract foreign aid.

On the donor side, many considerations other than the needs of the recipi-
cnt country may affect the type of aid or credits maJe  available. In fact, the
form of aid frequently depends more on the requirements of the donor
country’s economy than on those of the recipient’s.  National commercial
interests affected  the forms of assistance available under thz GEC supplier’s
credit arrangement and the Yugoslav barter agreement. An international
agency like the World Bank. howevet,. is not directly tied to parochial inter-
ests or to profit-mahing objectives; nor are the devemping countries  seriously
constrained from arguing their own interests. ‘ret both the Bank and East
Pakistan concurred in ‘I tube-well technology that was less  than optimal for
East Pakistan. The following discussion of economic factors. various perccp-
tions of the issue. and organizational objectives provides some additional
insights into the influences upon the tube-well decision.

Economic factors can play an impcrtant  role in the choice of technology.
Price distortions,, caused by inconsistencies in the tax and duty structure. may
Xiuence choices as they did in East Pakistan where the market cost of
imported high-speed diesels was less than that of the locally produced Iow-
speed engines, even though the latter cost only 75 per cent as much to pro-
duce. Similarly, the contractors of government agencies implemen!ing  tube-
well programmes  wili have a rational preference for scarce capital goods
(machinery) over abundant human labour when selecting technology. if the
local currency is overvalued, as was the Pakistan rupee. In that situation
imported equipment, such as pumps or power drilling rigs, could be obiainrd
for as little as half their true cost to thd economy. The result is that the price
of capital goods is subsidized, a benefit which any economizer, public or pri-
vate, is happy to accept.

If institutionally established wage rates exceed the real cost of labour, as
they did in East Pakistan in 1970. labour-intsnsive methods become less
attractive. When the problems of management of labour crews are added,
contractors will generally adopt capital-intensive methods despite the fact
that this is inconsistent with the naticn’s need to utilize low-cost labour.

Although economic factors can bias the choice of technology, project
analysis techniques such as accounting prices can offset these factors. The rate
of return analysis demonstrated that despite subsidized capital, the low-cost
technoiogy yielded a better economic return.
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Participants in a decision may have different perceptions of the same proh-
lem. Foreigners new to the country may perceive the choices very differently
from economists, and they both may see things differently from the adminis-
trator or the farmer.

For the World Bank, emphasis in this ir,rtial tube-well programme in East
Pakisian was on quality and reliability. concerns suggested by the past exper-
ience oi the members of the appraisal mission and their institutional outiook.
Their expcricnce  led most in the mission to favour reliable, imported techno-
logy. One of the Bank’s engineers who was appraising tube-wells rn Comillz
rcmarkcd while watching the low-cost wells being installed in a sea of mud by
;I large group of villagers, ‘You can’t install reliable tube-wells this \I ~:! Yet
tests and specifcations showed that the labour-drilled wells were of a quality
equal to the power-drilled wells.

The reliability of the wells had to be judged both in terms of the tube-well
itself and of the environment in which the wells had to operate. To most of
the Bank’s appraisal staff, the power-drilled, medium-cost wells appear to be
more reliable. Yet. although it is evident that the preferred, high-spped,
diesel engine may oper.:te  longer and more reliably in ideal conditions, in an
East Pakistan village. where there ate few trainecl  operators or mechanics. it
is less tolerant of misuse and much more difticuit to repair than the low-speed
engine. The well that may be inferior in technical and engineering  terms may
prove more reliable for the farmer. more suitable for the conditions in which
he operates, and therefore more cfhcient in producing the ultimate objective
of increasing agricultural output.

An evaluation of a well’s effciettcy has another dimension. Many techni-
cians fail to see the step beyond efficient water production: the construction
and economical maintenance of wells throughout the countryside. The critical
issue concerns not only the type of well that produces water efficiently but
also the type that has a mixture of cost and performance characteristics as well
as maintenance potential that makes it suitable for widespread use in the
area. Examples from both West Pakistan and Vietnam illustrate these petcep-
tual problems. Prorotypes for low-cost tube-wel!s  in West Pakistan and for
low-lift pumps in Vietnam were dismissed by engineers as having ‘little tech-
nical valiclity’ after they had bet n tested and proved inefficient (in an engin-
eering sense).  But in each case, the innovative prototypes proved to be of a
cost and specification that made them extraordinarily profitable under the
existing conditions and their use spread very rapidly.

Risk is another consideration that was perceived very differently. For the
farmer, the risky technology was that which was installed by outsiders and
which he could not operate ot repair, and therefore might not use. The simple
technology was more adaptable to changing conditions. In case of failure,
wch less was invested in an individual unit. The one successful pilot project
- in Comilla - had been carried out with this technology. For the World
Bank, the reliable installation agent was the foreign contractor. de:@te the
fact that the pilot tube-well project at Thakutgaon carried out by fore&n con-
tractors was largely a failure. For the Bank. concentrated drilling locations
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where they could observe operations implied less risk tham a decentralized,
locally supervizcd operation.

Finally, there was the view held b-4 some Pakistani officials in which any-
thing ‘modern’ was prcferablc. The appearance of modernity was important
to this group; to them it was synonymous with ‘the best’ and the best was what
in their view aid donors should provide.

These varying perceptions  a!! contained important e!CiiiCiiiS  of reaiity.
They led people to differ honestly as to the appropriate tube-well  technology
for East Pakistan. in ths case, the role ,f the aid donors was particularly
influential and undoubtedly contributed to the choice of medium-cost techno-

@Y.
The search for an explanation of why organizations behave in ways that

appear contrary to their stated objectives would strike a student of organiz-
ation theory or decision-making as very familiar. Indeed. much of the li!cro-
!urc of administration. beginning with Chester Barnard. has touched  on this
issue, for people in organizations frequently act in ways that appear irra-
tional.

In this case, the organizational requirements of the developing countries
and the aid dcnor agencies appear  to have superseded development policy
objectives. Thus, organization theory provides more insights into the choice
of technology than does economic theory and proves useful in explaining the
choice of tube-welt technology.

Work in this field has stressed the concept of ‘bounded’ or limited rationa-
lity in decision-making. According to the tl,eory, the limits of man’s capacity
as solver of complex problems circumscribe the decision-making processes of
imdividuals and organizations by torcing  them to simr;tfy  problems in a var-
iety of ways which result in replacement of the goal of finding the optimum
solution with that of finding a course of action that appears satisfactory to
them. Elaboration of the factors that limit the exercise of full rationality helps
to explain the choice of tube-well technology.

1 Satisfactory, Rather than Optimal Solutions
Since an optimal solution is rarely identifiable or ascertainable, a satisfac-
tory one is accepted. In this case, established procedures, protection of
bureaucratic domains and routines, and the need to avoid risk were all
obstacles blocking the economically rational solution. In addition, limi-
tations on information and time prohibit the decision-maker from con-
sidering all possible so!utions  to a problem and force him to choose
among the first satisfactory alternatives. The World Bank Appraisal
Mission was very short of both information and time. It was not able to
make all the calculations or obtain all the information contained in this
paper. As a result, the members chose the solution tha: seemed to fit
their perception of what was needed, met their organizational require-
ments, and also had a satisfactory economic justification. The medium-
cost technology was fami!iar and was considered reliable. Since the
World Bank was to able to show an anticipated 32 per cent internal rate
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of return for their medium-cost wells. a less than optimum solution was
satisfactory.

As far as the government officials wcrc  conccrncd. sic! \\‘a5 aiaiiahle
only for mcdiun-cost wells. and this technology conformed with theil
institutional requirements and perhaps their personal prefcrcnces  as
well. For both the Bank and the government. a tube-well  project on
which they could co-c;per~aie wat: a satisfactory basis for action,

2 Avoidance of Uncertainty and Reliance on Estab!ished  Programmes  of
Activity
Minimization of risk characterizes organizations and individuals  within
them. This tel-,dency  is a dctcrrent IO innovation and strcsscs  repetition
of procedures  that are f,;miliar and tested.  For the W*~=;tern  engineer.
machine power drillin!;,  fibreglass  screens. high-speed engines and tur-
bine pumps  represent  a familiar and reliable technology unlike the low-
cost technology. Foreign drillers who could bc held conrractualiy respon-
siblc  for performimce  appeared safer (despite serious  mistakes  at Thak-
urgaon) th:rn a decentralized programme involving a large number of
low-cost rigs, Thus+  familiarity and the ‘ivoidance  of risk were preferable
to optimum results.

For government officials, technology with the appearance  of mod-
ernity is less subject to criticism than simple technologies. Furthermore.
they could reduce persona: responsibiliiy  by claiming they had accepted
less  than optimal techology  under  pressure  of aid officials in order to
obtain aid.

3 Operating Prodecurcs and Established Routines
Organizations are bound by their operating procedures and established
routines.  Because an agency like WAPDA is staffed with ensinccrs
trained in modern construction methods, supported by large groups of
foreign consultants and a flow of foreign aid. has a large, well-capitalized
construction division, and, finally, makes decisions on the basis of fcasi-
bility studies, it is almost incapable of employing low-cost technology. Its
staff, equipment, and procedures are all oriented towards high cost.
high-quality construction. Although the other East Pakistan sponsor of
tube-well programmes, the Agricultural Development Corporation, was
less tied to ‘high’ technology, the head of their water development div-
ision had just come from WAPDA and he and others had strong prefer-
ences for a ‘modern’ technology. For both the Bank and the government.
existing organizational routines and physical procedures limit the options
available to them in the short run.

4  C o n t r o l
Control is an objective of most organizations. It is closely related to risk
minimization and was an important factor both for the government
agencies and the World Bank. Government agencies and their staffs
derive power, prestige, and sometimes an opportunity for profit by
attracting foreign aid and implementing large programmes. For the
Bank, control was equally important to ensure proper implementation to
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protect against misuse of funds. and to ensure  maximum return on t!re
project, These objectives. vverc.  in the Bank’s eyes. best accomplished in
a programme it could super+ e cloccly  and control. For govcrnmcnt and
Bank alike, a low-cost programmc  with up to 3.t100  rigs operating at scat-
tered locations throughout the country required a decentralized adminis-
trative system and a resultant loss of control. To avoid this. they were a!l
willing to accept  less iban optimal cconorric returns and social benefits.

Unfortunately, most of these organizational factors were implicit. not
explicit. Most of the participants in the decision-making proce’:s  con-
tended they were acting only on the basis of development goals and
administ;itivc  feasibility, although the cvidencc stems  clear that they
wet-c not. ‘The result was that there was no conscious effort to weigh all
the real considerations and the :rade-offs  among them. Had such a
weighing of trade-oft’s been possibl c. solutions to organiza:iG?ai  goals
might have been found that would have  permitted the most desirable
technology  to be chosen. The low-cost wells might have been  restricted
to a tube-well ticld where closer supervision  would be possible. thus satis-
fying the BanA’s  need for supervision and control. With more time a dif-
terent  foreign contractor might have been  found who could deal with the
low-cost technology, or at least part of the funds might have been allo-
cated as risk capital for experimer;tal wells that could test the merits of
alternative technologies. and perhaps even develop new nltcrnativcs  that
might hc preferable to those considered here.  Much would hnvc been
gained if legitimate organizational objectives  hat!  been made explicit.
Then consideration of the tradeoffs between  thcsc  and the more explicit
dcvelopmeni goals might have led :o the selection of an optimal tcchno-
logy.

Ultimately, it was the organizational requirements of the implement-
ing agencies. including the aid donors, that determined t!te choice of
tube-well technology for East Pakistan. In th< actual decision-making.
such factors as risk avoidance; appearance of mo,;iernity.  established pro-
cedures, familiar techniques. and by no means least, control, outweighed
development policy objectives. It is in these factors that an understand-
ing of decisions as to choice of technology must be sought.

John Woodward  Thumas  in C. Peter Tlmmer.  The Choice of ,echno!ogyin
Developing Countr!es.  1975.

unnatural effects. arising out of the resources of the country having
been drawn unnaturally together into great heaps. -William Cobbett

On every hand, the living artisan is driven from his workshop, to make
room for a speedier, inanimate one. The shuttle drops from the fingers of
the weaver, and falls into iron fingers that ply it faster. -Thomas Carlyle



Entrepreneurs in developing coun-
tries are not always free to choose the
source of supply of their technology.
In some cases they are forbidden to
import technology from certain coun-
tries. or they are forced to USC tech-
nologies imported from ‘friendly’
countries.  Foreign subsidiaries and
joint-venture firms arc often 0biiged
to use technologies specified in the
technical assistance contract with
their principal firms and liccnccrs.
This is also true ot‘ the intcgratcd
(i.e.. totally self-sufficient) plants
!Tuilt  under  foreign assistance pro-
grammcs.  At the same time. foreign
investors may tind it easier to manage
miichin~:ry  than a large number of
Iociil workers, because they arc unac-
customed  to the local rules  w h i c h
govern labour relations.

T h e  licensing  sy>tem covering
foreign investment and impol:s of
machinery and technology  can bc an
extremely effective  instrument for
preventing the adoption of tcchnolo-
gies unsuit:iblc to ii country’s devel-
opment objeciives  and for promoiing
desirable ones. In developing coun-
tries, however, the criteria used for
t h e  screening of investment and
impor! applications often conflict
with development goals. political
considerations dominating economic
ones.  Sometimes national prestige is

thought to demand the use of the
most modern  t,‘~~ imologies,  and the
authorities take offence when foreign
investc!rs  try to import used machin-
ery.

Even when the stated critet~ia  are
sound, the licensing procedure is sub-
ject to widc::pread  ‘irregularities
where decisions are influenced by the
‘comn:issions’  directly or indirectly
paid !o responsible officials. This
subject is almost taboo a a research
topic and is rarely mentioned in
scholarly discussions. for obvious
reasons. but there are grounds Cur
believing it to be an important bar-
riet to !l:e choice of appropriate tech-
nologic:; in the Third World.

A rare cmpiric;d  s t u d y  i n  t h i s
domain is John Eno’s work on the
salt industry. Accnrdi:lg  to hi.5 find-
ings. foreign exchange allocations fat
the capital ~OCY!S  imported by this
industry  exceed  t h e  actual requirc-
ment by 50 per cent or more in Indo-
nesia. the Philippines and Thailand.
The excess is sold on the black mar-
ket and provides a major source pf
profit. As the machinery becomes
more sophisticated, it is more likely
to be imported and expensive and the
windfall profits tend to be larger. At
the same time. the more intltuaial
the applicantis. the more gcrierous
the allocation becomes.

Susumu Watanabe. international Labour  Review. 19k?O
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The following quotes rrade in Indo-
nesia are not untypical:

After noting that machines in the
process of being scrapped were
capable of producing a high-quality
product ,  oue fore ign  manager
explained the replacement of the
intermediate equipment with sophis-
ticated equipment as follows: ‘You
have to modernize to stay aheaci  of
the competition.’ This statement was
made in spite of the facts that there
was a ban on the import of the pro-
duct and that there were no other
firms manufacturing the product
locally. When asked what he was
going to do with the old equipment,
he explained that he was going to cut
it up and scrap it. He would not sell it
because ‘some of these Indonesians
can get any old equipment running’.

The manager of a hand-rolled-
cig~arette  factory answered the ques-
tion as to which technology was
cheaper by assuimg me that he did
not introduce machines, he explained
that ‘the interest payments on the
money we would have to borrow
would exc;ed our wage bill’. When

chal!enged  with the possibility that
this statement might be inconsistent
with his claims on cost. he responded
that the automated plant would be
cheaper ‘in the long run’.

Another manufacturer who was
employing young girls to attach
iabels by hani to his products
ex;llained tha t  he  was  ordering a
machine to replace them. Asked
whcthcr it was cheaper to attach
them by machine, he explained that
he did not know, but the girls were a
lot of trouble: ‘They just cause man-
agement ry+!---’.l.v.tl.,
-Tne manager of a plant with both

an automatic and a semi-automatic
line explained that he was converting
the semi-automatic t:) fully automatic
as soon as possible. He wanted to
produce a .high-quality’  product. The
output of both lines was already
meeting the standards of the foreign
licenser and was considered among
the best in Indonesia by the lirm’s
competitors. It was not clear that
further automation would improve
the quality, at least in a way that con-
sumers would notice.

Louis T. Wells in C. Peter Timmer et al. The Choice of Technology in Ceve!oping
Countrk?s.  1375.

If a man write a better book. preach a better sermon. or make a better
mouse-trap than his neighhour, tho’ he build his house in the woods. the
world will make a beaten path to his door. -Ralph Waldo Emerson

The existence of a technology does not require its use any more than the
existence of a gun requires us to shoot. -Tom Bender
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Technology  for Development

Agriculture, Food Processing, Livestock

IN ‘rtrt preceding chapters, two messages come over loud and clear. First. if
the basic needs of the masses of the rural anti tirhan poor are to he satisfied.
then technologies appropriate to their needs and means must he identified
and applied. Second, despite the existence of a wide range of technologies for
the production and provision of most goods and services. choices are con-
stantly made which result in the appiiration of technologies which are
inappropri;;!e  to the masses of poor people in developing countries.

We shall return in detail. in Chapter VIII, to some of the issues in\,olved  in
the generation and choice of technology. First, however. it is useful to build
up an understanding of the range of appropriate technologies already in exis-
tence and to learn how they are actually being applied in developing (and
some developed) countries to the benefit of rural communities and the urban
poor. This chapter deals with agriculture, food processing and livestock. The
following four chapters cover: health, water and sanitation; biomass and
renewable energy; housing, construction, and transport; and manufacturing.
small-scale mining and recycling. Given the growing amount of literature on
the topic, an additional ‘case study’ chapter could easily t.ave been compiled
relating specifically to women and technology. It was decided that this might
give the impression that techno!ogies for women are a special category deal-
ing only with those tasks such as child- and home-minding which are com-
monly thought of as being ‘women’s work’.

In practice, nearly all of the technologies in the ‘case study’ chapters are of
direct relevance to women. In most countries women are almost totally
responsible for crop and food processing and for the care of minor livestock,
and, in some, they have major responsibility for food production too. Health,
water and sanitation are nearly always areas of women’s responsibility. as is
transportation of domestic and farm inputs and products. In many parts of the
world, women are involved in the construction and building materials indus-
tries and they are traditionally involved, to a greater or lesser extent, in many
other rural industries such as textiles, soap making and recycling.

Thus, women are well represented in each of the following chapters, with
the reader’s attention being drawn, when appropriate. to their special role or
contribution so that they do not become ‘invisible’ through being integrated
in this way.
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Although the examples in these chapters tend to be successful ones. there
are also examples of failure: where ‘appropriate’ technologies have turned
out not to be appropriate at all. Also. many of the successfui  examples are
based on pilot projects: the numbers of people being helped by some of the
proven technologies are, therefore, sniall relative to the scale of the ncer!.
The issue of replicating or expanding successful pilot projects is one which is
examined in Chapter IX.

Measured globally there is more than enough food for every man. woman
and child. Despite this, millions are severely undernourished or starving and
the situation appears to be getting worst.  After a respite from famines  of over
a quarter of a century, food deficits started widening in the early 1970s and.
since then, tamtnes  have claimed hundreds of thousands of lives. providing a
grim reminder of the fragility of food security even in an age of advanced
technology. According to a recent World Watch Institute Report:

There is no simple explanation of why efforts io er~adicate  hunger have  iost
momentum or why food supplies for some segments of humanity arc less
secure than they were, say fifteen years ago. Declines in food security
involve the continuous interaction of environmental, economic, demo-
graphic, and political variables. Some analysts see the food problem almost
exclusively as a population issue, noting that wherever population growth
rates are low, food supplies arc generally adequate. Others view it as a
problem of resources - soil, water and energy. Many economists see it
almost exclusively as a result of underinvestment. while agronomists see it
more as a failure to bring forth new technologies on the needed scale. Still
others see it as a distribution problem. To some degree it is all of these.’

Whatever the cause of hunger, there is obviously an urgent need to increase
the amount of food supplies available per capita in the developing, countries.
and to ensure  that these are evenly distributed throughout the entne popula-
tion. Bat how can this best be done?

As will be gathered, the solution to world hunger is not as simple as grow-
ing more food through bringing more Iand under the plough, increasing yields
per acre, or raising cropping intensities. If this were the case, then the new
technologies of the Green Revolution would have solved the problem. The
introduction and use of new HYV seeds, fertilizers, irrigation and improved
cultivation equipment has in fact resulted in an enormous increase in food
production. In 1950, the world’s farmers produced 623 million tons of grain.
In 1983, they produced nearly 1.5 billion tons, Despite these increases, how-
ever, there is more hunger than ever - a contradiction which needs some
explanation.

The main constraint appears to be one of extreme inequalities in control
over land, institutional credit and other resources. In their review of the pos-

’ Lester R. Rrown.  State of the World: A Worldwatch institute s3eport  on Progress Tzwarda
Susainable  Society(W.W.  Norton &CO.. 19841.
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ition on world hunger, Frances Moore Lappe and Joseph Collins draw the fol-
lowing conclusion about the Green Revolution:

When a new agricultural te.-hnology - such as hybrid seeds that ;lield more
in response to irrigation, fertilizers and pesticides - is introduced into a
social system shot through with power inequalities, it inevitably brr.;fits
only those who already possess land, mosey, crec!it  ‘worthiness’  or political
influence or some combination of these. This is simply a social fact...

The potential productivity represented by the new technology attracts a
ilew class of ‘farmers’ - money lenders. military officers, bureaucrats. city-
based speculators and foreign corporations - who rush in and buy up
land... 4s land values rise, so do rents. pushing tenants and sharecroppers
into the ranks of the ?and!e<q  SpeinE new profit possibilities. landlords evict
their tenants and cultivate the land themselves with the new agricultural
machinery. T!x pcrcentagr of rural workforce that is !andless  has doubled
in India (now over 3ne-third) since the intrutluction of Green Revolution

~_--nov_;lriio_ns,~~l~n  northwest Mexico, the birthplace of the Green Revolution.
the average farm size has jumped from ZOIJ to L,IJUU  acres wnn over~iiiiee-~
quarters of the r*;ral labour force now deprived of any land at all.

And, while more landless are created by the expansion of the better-off
growers, fewer jobs are available to them. The large commercial operators
mechanize to maximize profts and avoid labour management problems...

In country after country where agricultural resources are still regarded
only as a source of individual wealth, the narrow drive  tC increase produc-
tion totals ends up excluduing  the majority of rural people from control
over the production process. And. we have found. to be cut out of produc-
tion is to be cut out of consumption...

In-depth investigations  by the United Nations Research Institute for
Social Development (UNRISD) of the impact of Green Revolution tech-
niques in twenty-four different underdeveloped countries have confirmed a
consisteni  pattern - the dec!ine in well-being for much of the rural major-
ity even as agricuitural production bounds ahead.’

Increased landlessness and unemployment have not been the only ill effects
of the spurt in agricultaral production using ‘modern’ agricultural techniques.
In countries as diverse as Bangladesh and the United States, irrigated agricul-
ture is threatened in some areas by failing water tables. Response of crops to
the use of additional fertilizer is now diminishing, particularly in agriculturally
advanced countries. Millions of acres of top-soil have been lost as land that
was not suited to permanent cultivation of crops has been brought under the
plough. These factors, combined with the increasing scarcity of new cropland
and the end of the cheap energy on which modern agriculture was based,
make an expansion in food production progressively more difficult -
especially with continued reliance on existing ‘energy’ intensive techniques.
The Woridwatch Institute Report points out that while world food output

’ Francis Moore L,appe  and Joseph Colins,  World Hunger: Ten Myths ilnstitute  for Food and
Development Policy. 1979)
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g r e w  a t  a n  adeqw!c  3 per  cent per  y?;ar bct~,een  1050 and l’J73.  it has
achieved  a growth rate  of’ 1~:;s thnn  1 pt,r cent per y:u since  then.  .-:rcnds  in
Africa’, it points out, ‘art’  ii harbinger of :hi!lgs tr, :::inlc elscwh2rc  :!J ihc
absence  of some major changes in populahn policies  and c’cm~wn~c  scar i’-
tics. Between IWi to 1970. per capita grain productlc>n  in AK.:; is,;-  dcclineti
rather steadily. The forces that have led to this declit:c ’ in ,; ?rica  arc alsc; Cain-
ing strength in the Andean  countries of Latin America. in i~‘C!:?r~!  America
and in the Indian srrb-continent.  Whether the declining food prc:Juc:i!-;n now
so painfully evident  in Africa can be avoidsd clscwherc  wiii bc detcri:~ ,::x.! in
the next few years’.’

Further  problems can be outlined to drlvc  !hc point iurrhcr  hol.lc. (,>rrc  is
the diversion  of land from suhsistcnce crops iCi sA crops (Witti asCit:lnce
from foreign  donors) with the rcsult;mi los\1 of the capa~cit~~ of rural tamilics  to
l’ccd  thcmsclvcs.  In Africa this has resulted in men c;?rning cash from lane!
once used by women to grow footl l’or  the family. With cash spent  o11 coin-
sumcr goods rather than food. nutrition lcvcls  decline.  Another problem is
rhc clepenclence  of farmers  (csnecid!y~  l>y+.L:~-;-----  --1 -T k: ~J-:ILI~CIIYZTI-~I~C  1~r‘,,II1C1>  cl,,” CL> ,I~~  C-X,)’  ,u,11*c..,,
on imported inputs - chemical fcrtilizcrs. tractors. diesci oil. pumps.  etc.
Many countries  are now cutting back on such imports due to foreign  exch:~~gc
prohlcms. thus making it difficult for modern farmers to sust:lin  production.

A change of strategy in the agricultural sector is needed. One which moves
array  from large-scale.  mechanized.  energy-intensive. environmentally  harm-
ful and non-sustainable systems  to greater concentration  on small-scale units
using labour-intensive, less harmful and more  sustainable  techniques. The
end of cheap oil. and bans on ‘modern‘ import4 inputs encourages  this
trend: land reform  mcasurcs  would cncourasc  it even  further. But can levels
of food production be increased  or even maintain4 under such cconditions’!

Indications are that they could. Throughout the world. smaller land-
holders consistently produce more per acre than large producers.  Natural
alternatives to chemical fertilizers and pesticides are numerous and have heen
proved effective. Besides maintaining yields. they a!:.0 increase the numbers
who can be employed in agriculture (thus increasing the purchasing power of
the poor for food) and reduce dependence on imported inputs.

It is with the small-farm sector and the focd-related  productive activities of
the near-landless that this chapter mainly concerns itself. The tirst section
looks at prc-harvest food production activities- the issues and problems;  the
choice beiwecn crops; the introduction of more ecologically sound crops and
techniques; the introduction of irrigation technologies:  and the choice and
introduction of small-scale land preparation equipment.

Following some general extracts on the ‘food production‘ problem. includ-
ing one on recognizing the important role of the women food producers of
Africa, a major theme in the section is the use of crops and techniques which
are less demanding on the soil and better suited to very small land-holders.
Several extracts look at the benefits of root/legume crops over cereals in terms
of nutrients per acre and use of nitrogen reserves in the soil. McDowelYs
’ ibid.

136



extract gives statistics which shb ?ht. acre for acre. more calories  mid pro-
i,.‘i<i:,  <I;:” h(: provided from ~~OLIII~~IIU~S,  citssilvii.  beans, s\vcct  potatoes  and
p!:3rli;li;l~.  i;h;i? !i-onI lii;il%c  0i :iiher  ccrcz!s. They also require less expendi-
iuic of energy in harvesting. threshing, :iirino*:uing  and grinding. Hc suggccts
that i’le r:i:i7ra!c for promoting and choosing cereals rather than roots/
lzgtimcs  is the greater export potential of !hu former.

i)::sI~te  this, however. projects to introduce more nutritiou; foods are
hecabning,  increasingly popular. One example has been chosen from the
thousar~:ds  of projects aimed at introducing vege:able  gro.wing  to small Iand-
holclcrs.  In the Asian situation. the land involved :imounts to no more than
that ,urrountiing  the h;rinc  - in other words - II ki!chen garrlci: Bringing
small. hitherto unused  plots of land init; :i:,c can help rural women (and men)
provide useful  s!rpplcments to the liroc! supply of the near-lunciies\  Giiici
cytructs  refer to arnaronth  which h;is twice as much protein as wheat or ma&,
and to the winged bean which has higher nutritional value than soya bean.
and thri~.,:::.  I very poor soii. keierenccs ar e also made to some  of the ccologi-
cally~ sound!  farming t?chniquec availah!e  to small-hnlticrs:  these include no-
till cro;;f~in,il systems. wast,: recycling and crop rota?ion  using legumes to ferti-
lize ri;c ~:;rii by ‘hxing’ atmospheric nitrogen. As a contrast. and to emphasize
the need fog all of this. rhe extracts  by Jeremy  Xifkin and George McKobie
point trut the nnsuilainable rhatut‘e  :ln<l ‘efticicncy’  of Western agricultural sys-
tems.

Irrigation is an important way of raising agricultural yields in many parts of
the world. But the introduction of new technologies  for irrigation-either to
replace the traditional techniques or to provide water where it was previously
unavailable - i::;:, been a mixed blessing. Diesel pumps and electric pumps
have usually been acquired by the richer meinhers  of societv.  who have access
to cash and credit. In the absence of checks on the qttantities of water drawn
by such cultivators, ground-water levels have dropped. thus reducing the ahi-
lity of poor farmers to draw water using traditional irrigation methods. The
Ceres article on pump projects in Mauritania illustrates what is a common
phenomenon in many countries of the Third World. But pumps do not
necessarily have to exclude poorer farmers or the landless; the extract
by Clay shows how organizational and technical innovations can
enable a greater number of people to benefit from new irrigation techniques.
But all schemes to remove ground water are environmentally  damaging in the
long-run-whether the poor benefit in the short term or not. A more natural
method of irrigation is water catchmcnt - a system which has the added
advantage of reducing silting, flooding and soil erosion. An example of this
type of scheme in India is given in the extract entitled ‘When the hills came
tumbling down’.

Another type of technology which has tended to help large farmers at the
expense of the smali farmers and the landless is the tractor. In most countries,
these machines, plus the spares and diesel require to run them. usually have
to be imported, thus using up valuable foreign exchange. Increasing attention
is now being given to the design and introduction of ‘intermediate’ level
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equipment for land preparation -- particularly in Africa where choices
between the hoe and the tractor have been virtually nil. Extracts examine
experiments with the design and introduction of various devices - animal-
drawn planters in Botswana. the ‘Snail’ tillage device in Malawi. the ‘Tinkabi’
tractor from Swaziland. and the one-ox plough in Ethiopia. Also included is
an extract on experiment!: with the introduction of donkey-powered ploughs
in West Africa -- experiments which allow women farmers to cultivate larger
areas.

Section 2 of the chapter deals with post-harvest systems. There are two
major themes here. One is the extent to which food losses are experienced
during the post-harvest phases. The other is the extent to which the mechani-
zation of SLIL activities is desirable in terms of output. employment and
equity considel~ations.

A good introduction to the subject is given in the extract by Peter Muller.
&sides describing the various types of post-harvest technologies in use in dif-
ferent parts of the world, it also introduces the point that food losses at the
small farmer level are much lower than commonly believed. While it is not
unusual to find quotes from sources  such as the United Nations of post-har-
vest losses of up to SO per cent. statistics based on detailed research find that
actual losses  experienced by small farmers are less than 10 per cent. Large
losses only become common when huge surplusses  (from larger farmers)
come onto the market for centralized drying, storage and distribution. But
even losses of 5 to 10 per cent arc worth cutting, and research it.,0 improved
post-harvest technologies for small farmers are still useful.

Most post-harvest activities such as threshing and winnowing are extremely
labour-intensive and result in bottlenecks which can constrain levels of out-
put. In addition. some of the new varieties of cereals  and crops such as wheat,
which have been recently introduced to Asian countries. are more difficult to
thresh than indigenous crops. For both reasons. even relatively small farmers
feel the need for some type of mechanical device to help with these oper-
ations. Much work has been done in southern Asia on the design of small-
scale threshers, winnowers and dryers which can be locally manufactured. It
shouid be remembered that even small machine: displace some labour -
unless groups of landless can be assisted to buy a thresher or winnower to per-
form custom work for farmers.’ An additional problem with this type-of
equipment is the casualities  it can cause. This is illustrated only too clearly in
the extract by Radhakrishna Rao on ‘The carnage of the Green Revolution’.

Another very labour-intensive food-chain activity is that of grinding cer-
eals. Here again, the constraints imposed by traditional techno!ogies  have Led
to the rapid spread of rura! mills (usually owned by entrepreneurs and iarge
farmers) which are mechanically, though not nutritionally, superior and pro-
vide a cheaper service. Such mills have wiped out millions of jobs for landless

a I! tends to be women who are displaced from threshing and winnowing activit ies when new
machines are introduced, and men who get the jobs available as machine operators. In a few
countries. such as Bangladesh,  attempts have been made to assist groups of landless women
by providing credit to purct-sse  a machine.
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women in countries such as Bangiadcsh  and Indonesia while doing little to
alleviate the burden of farm women ivho continue to pound their grain for
their own needs by harm.  Similarly. cereal mills in Africa charge high rates
(increasing with the rising price of diesel), thus precluding their USC by all but
women from the better-off families. Many projects now aim to assist women
to take advantage of the new technology. rather than be exploited by it.
There are schemes to introduce cereal mills, oil presses and other crop or
food processing technologies to women in many countries of the Third World.
Not all of there have been totally successful. A small selection  of the many
case studies available are included here-a women’s millet mill in Senegal. a
groundnut oil press in Upper Volta and a women’s banana-chip co-operative
in Papua New Guinea.

The final section of the chapter covers livestock and ammal health care. An
important starting point here is that if food has to be grown specially to feed
animals, on land that could otherwise be used to grow food for pcoplc. it is an
inefficient use of resources. On the other hand. if ani.mals  are kept on a smal!
scale. finding food by foraging from hot rehold scraps. they can proliide an
occasional, nutritious suppiement  to the c;.et. This point is WC!! covered in the
extract by McDowell. Keeping this in mind. extracts fol1o.w  on the advanmges
of small animals over large animals for small farms. and the advantages of
small-scale poultry units over large-scale ones.

The much publicized ‘White Revolution’ - ‘he Indian dairy scheme  which
aimed to provide regular quantities of milk at rzasonablc  prices to households
in Indian cities - is explained and discussed along with some  of the criticisms
which have been raised against this controversial programme. Alternatives to
cattle are also looked at: goats which are frequently referred to as the ‘poor
man’s cow’, and camels which provide more milk and result in iess grazing
and trampling than cows.

Finally, there is an extract on the important. but often forgotten, area of
animal health care. As with doctors, the costs of training veterinarians is
enormous and there are not nearly enough vets to cater for the vast needs of
livestock in the rural areas.  ‘Barefoot’ vets could do much to relieve the suf-
fering of animals and to help livestock owners to help themselves to protect
their own assets. The tonic is discussed again in Chapter X in an extract which
points out the need t > * in female. as well as male, animal health workers.

For those who enjoy contempiating giobal averages, there is a recent esti-
mate that, as of 1975, each hectare of the globe’s surface under cultivation
had to provide for the nutritional needs of three peop!e. By the end of !his
century, it is further estimated, the arable land-to-population ratio will be
one hectare for six people. Is there a stronger case to be made for pamper-
ing the productive capacity of each available hectare? - Ceres. 1933.
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1 FOOD F’FiODUCTION

I n  A f r i c a  populaiion incre:ases f a r
surpasse:.:  food production. which
declined by 7 per cent in the lY6Os
ahd by IS per cent in the 107t~s.  Food
imports and food aid have  met only a
portion of the production shortfall,
even with a doubling of grain imports
in the 1970s to 1 I million tons. Food
consumption today is 10 per cent less
dim it was a decade ago. Depen-
dence on imported food mav triple
by the mid-1980s  if food production
declines as projected. Considering
the amnunt of  attention A f r i c a ’ s
hunger problems have received over
the past decade, only a small propor-
tion of agency assistance appears to
have been specifically directed to the
domestic production of food crops.
There is an underlying assumption in
some agencies that if agriculture is
promoted generally, domestic food
production and consumption will
take care of themselves, but the
experience of Africa :loes not bear
out this assumption.

A LJ:tlted  States Agei:~y tor Inter-
nat’:)n;ri De4cpment (USAID)
anakysis  indicht :s t h a t  o u t  o f  570
projects in Afri..a, 218 were expect4
to have some impact on food Trodac-
tion, but only 22 - representing 7
per cent of the total projects by value
- were direct!? concerned with food
crop production. Of 22 World Bank
agriculture and rural development
projects approved by sub-Saharan
Africa in 1981, only two are specih-
tally aimed at raising domestic food
ouput while seven are directed to

export crops. The A.frican  food situ-
ation has been al!owed to worsen
without sufficient policy attention for
a decade.

The misdirected development poh-
tie:. that were documented again at
the 13X0 UN Conference on Women
and Dcvclopmcnt. in Copcnhagcc.
show that discrimination against
women in developmrnt  programmes.
especially in rural areas  and agricu!-
tural projects.  is in large part to
biame for the failure of food produc-
tion to increase in Africa. Tradition-
a l ly .  food  pro,duction - that  is ,
subsistence farming as opposed to
cash and export crops -~- has always
been done by women and even today
is the responsibility of village women
in all rural arcas.

The failure of development assist-
ance to provide women with training,
tools, fertilizers and the means to
increase their production, and the
failure of African men to engage in
subsistence farming is directly to
blame for the fai!ure of Africa to feed
iself. It is strange that African men
refuse to give up their traditions -
which decree that subsistence farm-
ing is women’s work and beneath
their dignity --- they would rather let
their women and children sta,r*‘e.

Tine iailure of internation& agri-
cultural programmes  to address the
real problem - the diminishing pro-
duction of subsistence farming or
local food in relation to soaring
population growth - is no doubt in
large part due to the male-headed
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Anuther of woman’s rssponsibii;ties,

Africai;  govcrnmcnts.  Since African
men liavc lirst ~211 o n  f o o d  cvcn  i!
wo.:Icn and chiltlrcn slarvc.  lhcy arc
not intcinxtccl  in imp!-oving food pro-
duction. Afrcr all. rhis is not their
concern - suhsistencc  farming is ;I
womcIl’s conc,‘rn.

This pkvidcs the male-dominated
development agencies with the pcr-

feet cscusc:  they can only assist  such
pr~yxmmcs  as they are asked to
help \vith technical udvicc.  tinancing
and training. I’rcdictalrly.  African
m e n  d o  ncit  ash ft)r  assist;mcc Gth
suhsisteixe  f’armin~  as It 15 ;I \vomcn’s
affair  - and in any cat’.  men dt: not
starve. tvomen and children do.

The overall tendency in agricultural cases the nutrik.: s:.ts have had a
‘development‘ over the past few hand in this through their sometimes
decades has heen  tobvards  the pro- groundless condemnation of starchy
motiua of cereal  production at the c r o p s .  How,ever.  t h e r e  a r e  ;i!SO
expen ,< of systems based on roots or grounds for suspicion that the desire
starchy fruits and Icgumes.  In some to promote the export of food has
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‘It’s a brand new seed. It ki!!s bugs.
WateiS  and fertilizes itself and

produces four corn crops a year.
Uniorttirxlely, it needs a monthly
service by a man from fvew York.’

provided the main motivation since
yams, sweet  potatoes.  plaintains and
many local legumes are not readily
exportable. whereas cereals are.

The  use  of combinat ions  of
legumes with roots or starchy fruits
can be seen to possess many nutri-
ttonal  advantages over cereals, which
require a heavy expenditure of
energy in harvesting, threshing, win-

nowing and grinding as compared to
other foods. Also, as far as childrens’
duets  are concerned, cereals often
provide a bulky, low-nutrient por-
ridge. Most important, in terms of
yield of nutrients per acre, root!
legume mixes possess a definite
advantage and they are. of course,
less demanding upon the ni!rogen
reserves of the soil than are cereals.

A simple calculation will demon-
strate the advantage of nutrient
yield. One acre of maize, grown in a
traditional manner will yield about

I .L)OO  117s  i.e., some 1.4W.001)  calor-
ies and 72 Ibs of protein. 7his v,ielti of
calories a n d  p r o t e i n  c&id b e
obtained from 0.65a. beans plus
0.22a. of plaintain. i.e. a total of
0.87a. Similarly. the same quantity of
caiories a n d  p r o t e i n  c:mld b e
obtained from 0.44~ of groundnut
p lus  O.la. of cassava  - 1 total of
t>.5Sa.,  or from 0.4a. of groundnut
plus 0.2a. of plaintain. For simplicity
of calculation the above tigures  relate
to crops grown in single  stands, and

assume  that the soil and climate are
suitable for all the crops. In mixed
cultivation the Zidb’iifiiiigC  of root/
legume mixes can be even  grcatcr.

in nutritional terms the root/
legume  mixes also show definite
advantages “Vel- crrcals. One
hundred  grams o f  maize .  fo r
example, when made into a fairly
stiff porridge will have a total bulk of
about NOg and wili provide about 8g
of protein and 360 calories.  The same
amount of’ calories and protein would
be provided by 3Og groundnut (01
groundnut paste) plus 11Sg cassava;
or 3Og beans plus 22tlg sweet potato;
or 25g groundnut plus 18Q p!aintain.
In each case the Protein Calories per
cent value of the mixes would be
similar to that of the cereal, but as
can be seen. the mixes would be less
bulky and physically easier for a
small child to eat than the cereal por-
ridge. For small children the ground-
nut would need to bc pounded into a
paste,  and the beans would need to
be soaked and skinned, but :he over-
all work necessary in the preparation
of these foods would be no greater,
and possibly less. than that needed to
prepare the cereal.

Jim McDowell. Appropriate Technology. 1983
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en an ter Vege

Winter vegetable culrivation is one of
the largest agricultural projects
implemented in CARE’s Women in
Development Project (WDP). In this
project, high-quality seeds and seed-
lings of carrots, cabbages, radishes.
tomatoes. caulilIowcr and two types
of local leafy vegetables, ‘lai shak’
and ‘palong shak’ arc distributed  by
CARE anJ then cultivated by village
women witii supervision b y  C A R E
ticld staff.

The implementation of the winter
vegetable project  began in October
IYXO.  The CARE extension staff,
who arc mostly women with in-house
training in health. agriculture and
community development, spend two
or three days per week  in each of the
villages under their supervision.
Each worker works in her assigned
villages all year, but most of her time
dur ing  October ,  Novembct~  a n d
December is devoted to winter v:ege-
tables. The extension workers
encourage the village women to
make a ‘kitchen garden’, a smali
vegetable garden near the house-
hold. The village women then decide
which of the seven types of vegetable
secdsisccdhngs  available in the plo-
gramme they would like to cultivate.
Field observation indicated that
several major problems were com-
mon!y  experienced. The most serious
problem was lack of fencing before
substantial damage had been done by
domestic animals. As only a ‘katcha’
fence of bamboo, sticks. banana
leaves. or straw woven between split
bamboo would be put up. the lack of
fencing was probably more the result

of negligence than cost. However,
for the poorest women. cost may- be a
major factor. It should also be noted
that where poultry are relatively
intensively raised. even a well-made
fence is not sufficient to keep out
chickens. Quite frequently, one
would see chi,ckcns  had Hown over  a
Im fcncti  to eat the vegetahics.

This problem is so scrions  that
household vegetable gardening is not
rccommendcd i n villages where
poultry arc Intensively raised  by the
free-range methods that are almost
exclusiveiy  used in Bangladesh vil-
lages The most successful winter
vegetable  cultivation occurred in a
Hindu village where  the% villagers
kept no chickens or goats in their
homesteads.

Another major problem inherent
in winter vegetable cultivation as an
intcnsivc  houscho!d activity was !hat
of excessive shade. Many models for
intensive household cultivation
assume that the household wou!d be
rationally planned so that huiidings
and trees are placed to allow some
areas to receive enough sllnlight for
gardening. In fact. a great number of
household compounds are hapha-
zardly laid out so that no sunny areas
remain. It is unreaiistic to assume
that the household can be rearranged
to permit such cultivation. In these
cases. some of the common compo-
nents of a ‘maximum production
from minimum land strategy’.
namely poultry. trees and gal-dens
are competing. In some cases they
are mutually exclusive. rather than
complementary.

143



Some participants simply had no
idea of how to grow winter vcge-
tahlcs.  Q u i t e  o f t e n  the seedlings
were planted too close together.  a
common tendency when In incxpcr-
ienccd gardener plants in a small
area.

One common curious practice is to
tie up young cabbage leaves with
s t r ings  to  form a hd!i.  The village
women expiained that they thought
the leaves of the cabbage had to be
hound up for the cabbage  to form a
head  Other  women  damaged their
young sccLiings hy planting thcln
with too much fresh cowdung or Icav-
ing them in tlirccl~  sunlight without
shading.

Other produclion problems were
those  not easi ly avoided cvcn  b y
experienced cultivators. Insect
damage wa!; sometimes severe.
Extension workers advised the use of
chemical insecticides if the household
had accc~s  to them.

Otherwise, more :raditional  rcm-
cdics were suggested such as sprin-

Sandra Ldumark,  The ADA5 News, 1982.

kling tine ash on the affected piails.

Aiiother significant problem was
theft. Villagers somctimcs  relied on
traditional measures. such as placing
an amulet in the tield. Extension
workers asked aIl participants to
encourage  their neighhours io g r o w
vcgetahles,  the logic being that if
everyone had a pll.jt of their own.
thcrc  would be less  incentive to steal.

Implementation of the winter
vcgctablc  problem also occasionally
suffered from C:ARE’s  lack of cxpcr-
iencc. Due lo an unusually late mon-
soon rain and some delays~in  planting
for the production of winter vcgc-
tab le  seedlings.  C A R E  was late in
distributing cabbage and cauliHow,er
seedl ings.  C-.4KE staff had not
placed sufliricnt emphasis  o n  t h e
need to put up fencing right from the
time of first transplanting the sccd-
lings,  Germination of the ‘la1 shak‘
and ‘palong shak’ seed,  bought from
Iocal  seed sources.  was poor in some
casts.

e
It is necessary  to approach the improvemant  of food pm-
duction  with a ‘beginner’s mind’ which is not preoccupied
with Western  agricultural practice to the extent  that the
many valuable fcntures  in trndltional  practice cannot bc
apprcciatctl.  Ecologicaly balanced mixed cropping makes
very good scnsc in the tropics. Strengthening and dcvclop-
ing what is already being done is likely to hc more appro-
priate :han any attempts at ‘modernization’. E.F.
Schumacher might have been talking about this very issue
when he wrote ‘...there is a plentiful supply of know-how.

Jim McDowell. but it is based on the implicit assumption that what is gooti

Approprite for the rich must ohviosly be good for the poor...this
Technology, 1983. assumption is wrong’.
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A quiet but intriguing scientific rcvol-
ution is taking place in tropical agri-
culture; ideas from the canon of
organic farming are gaining impetus
from the energy crisis and growing
environmental strcsscs  - not for
romantic or religious  reasons, but
simply because they prcmisc  results
at lower costs. The era of cheap oil
Icd commercial  farmers to neglect
the old, tried organic methods of
waste  recycling and crop rotation
using legumes to fertilize the soil by
‘fixing’ atmospheric nitrogen. Now
the cost of running machines is rising
and so arc the prices of oil-based
inputs such as fertilizers and pesti-
cidcs. and old organic methods. and
some  new adaptations of them. arc
again beginning to look economically
attractive. The increasing problems
of erosion, loss of soil fertility and
shortage of water in many parts of
the Third World, arc pointing agro-
nomists in the same direction. But
the pendulum wil! not swir.g back the
whole way to organics. The exciting
prospect now is of a new synthesis
and symbiosis of inorganic and
organic approaches.

The quantities of organic material
potentially available are vast: the
most commonly quoted estinratc is
that all organic wilstes  in developing
countries contain about I30 million
tonnes of the three principai plant
nutrients, nitrogen. phosphate and
potash (NPK) - eight to ten times
the amount of chemical  fertilizers
used. Very conservative estimates of
the amount of human excreta  avail-
able in India alone (based on 133g of

facces  and l2OOg of urine per day)
suggest they might provide more
than 3 million tonnes of nutrients a
year.

Recycled organic waste acts as
both a fe. :!izer.  to bonst yields, and
as a soil conditioner: reducing cro-
sion, increasing the water holding
capacity of soil and facilitating the
uptake of nutrients added in the form
of mineral fcrtilizcrs. But organic
inputs alone are not enough.

Even the Chinese supplement
organic fertilizers with minerals (in
the ratio of about three mincrai  !o
seven organic) which arc nccdcd to
optimize the balance of nutrients in
organic materials. to add P and K or
to bring down the ratio of carbon to
nitrogen.

Kcscarch has now shown heyond
::ny reasoriablc  doubt the bcncfits  of
maintaining soil cover  in keeping
down erosion and increasing water
absorption md retention and while
few organic gardeners belong to the
‘no-digging’ school proper, most
believe in disturbing the soil as Little
as possible and many preach the
value of leaving non-competing
weeds to grow.

Ideas similar to these are proving
especially appropriate to the tropics.
where rainfall can do a great deal
more destructive damage to the soil
:+ where organic matter that is
mixed in with soil breaks down very
rapidly. Organic matter on the soil
surface takes longer to break down,
and dissipates energy. This prevents
large raindrops from ‘impacting’ the
soil surface which otherwise would
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prevent subsequent rainfall from fluctuations in soil temperature and
penetrating, so that it runs off and provides good conditions for soil
carries much of the topsoil away with organisms.
it. Soil cover also helps to reduce

Paul Harrison, New Scientkt,  1982.
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Agricultural experts, academicians, scientists and
environment specialists have expressed their concern over
the predominant cultivation of 15 species of plant, out of a
total half million of which about 300 are developed.

This ultimate concentration on a few specific crops has
created a disaster in the context of vvorld  food supplies.
Among the new neglected  and under-developed crops
that have considerable poteniial  to provide the significant
part of the food needs of the future is amaranth. Amar-
anth has potential to replace wheat or maize in some
countries.

It is a broad leafed plant that yields cereal grain - the
size of grains of sand. These seeds are rich in nutritional
value; they have at least twice as much protein as wheat or
maize. They taste like popcorn. Amaranth can be grown
in either tropical or temperate regions.

Amaranth is attracting interest in the US and some
Third World countries where malnutrition is endemic.

The second crop is the winged bean which has enor-
mous potential. The winged bean has two great advan-
tages Firstly, all cf it is edible, and secondly, it thrives in
poor soil including backyards. The winged bean has
higher nutritional value than the soya bean. It contains up

Ap-tech to 40 per cent protein and mashed up beans make a superb
Newsletter, 1983. infant weaning food.

The Winged Bean - a
Nutritious Alterna five

The winged bean (Psyphocarpus  retragonolobus)  is the
Indonesian equivalent of the soya bean, and is tradition-
ally cooked as a vegetable. But it has many other valuable
properties, which no one exploited until a local techno-
logy organization, Yayaban Dian Deba (YDD) stepped
in. The beans compare well with soya beans, the protein
content of more than 39 per cent is roughly the same as
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that of soya bean. The plants ;rr easy to grow and, being
leguminous. ihey fix niti-ogen  <and soen!-ich the soil. Apart
from being cooked as vegetables they can, like the soya
bean, be used to make a nutritious bean cake (‘tempe’). or
a curd know as tahu (‘tofu’), or a sauce, similar to soy
sauce, called ‘kepac’ (and pronounced kechap). YDD has
introduced the winged bean to farmers as an alternative to
traditional crops. One of its project areas on Gungung
(mountj Kidul, also close to Yogyakarta, now produces
10-15  tonnes of winged beans per month. One year ago
YDD set up its food technology department with the
express pmpose  of providing the converted farmers with
an outlet for their winged bean crops, and to exploit the
bean further. By Fchruary lY83 the YDD kepac process-
ing plant was in its trial stage and producmg  400 hLres  of omar sarraur,  me,,
kecap per day. Scientst.  1983.

Today. over 100 million people are starving to death all
over the globe. Another 1.5 bilhon people, nearly one-
third of the human race. go to bed malnourished each
night. With worldwide population expected to double in
the next several decades. demand for increased food pro-
duction will be greater than ever before in history. Ameri-
can agriculture is already producing 20 per cent of the
world’s wheat and feed grains and exporting over half of it
to countries around the planet. Certainly, looking at the
statistics, one would be hard pressed to deny what every-
one accepts as gospel: that American agricultural techno-
logy is extraordinarily  efticient. Yet, the truth is that it’s
tht.:  most inefficient form of farming ever devised by
human kind. One fr-mer  with an ox and plow produces a
more efiicient yield per energy expended than the giant
mechaniz&  agrifarms of modern America. Hard to
believe, but it’s absolutely true.

A simple peasant farmer can usually produce about ten
calories of energy for each calorie expended. Now, it’s a
fact that an Iowa farmer can produce up to 6,000 calories
for every calorie of human labour expended. but his
apparent efficiency turns out to be a grand illusion when
all other energy expended in the process is calculated in.
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Jeremy Rlfkin.
Entropy: A New
World View. 1981.

To produce just one can of corn containing 270 calories,
the farmer uses up 2,790 calories, much of which is made
up of energy used to run the farm machinery and the
energy contained in the synthetic fertilizers and pesticides
applied to the crop. So for every calorie of energy pro-
duced, the American farmer is using up ten calories of
energy in the process.

Can stem Agriculture be
Sustained?

Quite a long time ago Schumacher and I did a little study
on what would happen if total world agricultural produc-
tion and food processing were based on European and
American levels of energy use. It turned out that all
known oil reserves would disappear cff the face of the
earth in 30 years. So far the West has thought in terms of
substituting energy and chemicals for people. even though
the highest productivity per ha usually comes from small
farms where a lot of labour is used. The West has a totally
unsustainable form of agriculture, where !he amount of
fertilizer used has to be continually increased simply to
keep production at its present levels.

People have tended to think that the only function of
agriculture is to produce cheap food. But it has a lot of
secondary functions: to make sure soil remains in good
condition, to keep the water table pure. to maintain gene-
tic variety, to ensure the quality of food. We in the West
have thought in terms of a battle with nature, but as Schu-
macher said, if we win that battle. we’ll be on the losing
side.

If we hook farmers in developing countries into a West-
ern style of agriculture. then they are doomed, because it
is not sustainable and the environment can’t stand it.
What we really need to do is to develop an approach to
agriculture that minimizes external inputs into farming
and really develop the biology of farming, instead of just
throwing chemicals into the soil without any real under-
standing of what that is doing to soil structure.

The present, when there is an agricultural surplus in
Western countries, is an ideal time to experiment with
farming systems that may initially be less productive, but
will be sustainable. They will lower costs, too - organic
farmers I know spend only $25 per ha or so on fertilizers,
instead of $250 per ha for conventional farming. At the
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moment Western farmers’ incomes are caught in a cleft
stick between rapidly rising costs and lowered prices due
to overproduction. Instead of thinking of how to increase
production, it would make economic scnsc now to concert- Ge.,rge  McRobie,
trate on ways of louering costs. Ceres. 1983.

The oasis of Atar, capita! of the
Adrar region of Mauritania. lies one
day’s journey to the North of Nouak-
chott. The principal source of
revenue  for the Atar oasis is agricu!-
turc.

Post-Rood agriculture is practiscd
by the poorer peasants, those who
have very little land, whereas the
richer ones prefer the certainty of
irrigation.

For centuries, irrigation water has
been raised frorn the underground
water sheet by means of a very sim-
ille system, used throughout the
world. and know here as ‘chadouf’.
A long pole works on a central spin-
dle. At one end, a heavy stone serves
as a counterweight; at the other. a
wooden rod is tixed at one extremity
to the pole by a piece of leather, and
at the other to a water container, for-
merly a goatskin, but now, thanks to
modernization. made out of the inner
tubes of tyres. The peasant lowers
the wooden rod, the container fills up
and the counterweight helps him to
bring it to the surface. The container
then empties into a small storage
basin.

The ‘ch‘tdouf  cannot draw water
from a depth greater than the length
of the rod, usually about four metres.
If the groundwater lies any deeper, it
can no longer be reached by the con-
tainer. The peasant must  then haul

up the container himself, which is
exhausting, or do without water and
abandon his plantation. I he trees
will die, which means starvation for
tncir owner.

The installation of motor pumps at
Atar is recent and has revolutionized
agriculture. This machine gives the
peasant control over his irrigation
water: it draws instantaneously and
at any time, in almost unlimited
quantities, all the water he needs
and. in practice. at any depth. even if
another motor pump has to be
installed as a relay.

However. whereas the ‘chadouf
costs little or nothing to set up. the
motor pump is expensive to buy,
maintain and use. since it requires oil
and fuel .  Like al l  agricultural
machinery. it accelerates the change
from subsistence to market agricul-
ture, since the farmer must sell more
to offset his water costs. But that is
not the worst. Since everyone needs
water at the same time, the agricul-
tural calendar being the same for all,
massive demands are made on the
groundwater. Its level is dropping
continuously: from 4m twenty years
ago, it is now’ more than 20m deep.
The greater the drought, the greater
the need for water, and the less the
underground sheet is replenished.
Palm trees, -whose deep-growing
roots could find water several metres
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down, can no longer reach it at such a
depth. This is why only irrigated
palm trees can survive; the others arc
dying from drought, and the total of
400,000 palm trees in Atar in 1965
must by now have been reduced by
half.

For t~he time being, in Atar,  there
is no check on the quantity of water
drawn by each cultivator. In these
circumstances, the drop in the
groundwaier  level  means the climi-
nation ot the small cultivators who
have no motor pumps.

Is there a solution to this problem’!
It seems doubtful, since the com-
munity at Atar is controlled by the
rich cultivators. Is it to their advan-
tage if water is available to everyone,
when they have difficuity in selling
their own produce’? Of course. sur-
veys have been made to look for
underground water to the north of
the town, but the general phenome-
non of desertification that has
afRicted  the whole Sudano-Sahclian
region for several years does not
allow for much optimism on ihis
point.

Finally, if the motor pump breaks

Ceres. 1980.

down (obviously. while it is being
used) it must be repaired or replaced
immediately: othcr\vise  the whole
harvest is at risk.

There is a repair shop. v\here  the
State employs one workman to repair
the machines free of charge. on con-
dition that spare parts are provided
by the owner - spare parts that can
only be bought in Nouakchott.  The
peasant must go and get them, ok
have them sent. with the risk of buy-
ing the wrong part. at an exorbitant
price.  The system is misconceived
and completely choked up. A visit to
the workshop is depressing. In a
plucc  adequate for normal repairs.
there is a huge piie of motor pumps;
no accounting. not even a ledger to
record the entry and exit of
machines: nothing is done to salvage
from motor pumps permanently out
of order the parts necessary  for the
repair of other machines. In practice.
thix huge immobilization f;i Xipital in
a poor population means that. once a
motor pump breaks down. the owner
buys another enc. if he has enough
money.

The Bamboo Tube-well

In the Kosi area of Bihar, India. of the new hybrid wheat seeds and
tube-well irrigation was first pro- the Intensive Agriculture Areas Pro-
moted by government programmes gramme, there was a new campaign
intended to increase agricultural pro- to sink wells with direct government
duction. In the late 195Os,  there was credit and a 50 per cent subsidy on
limited initial local response mainly investment costs. The combination of
among a few large landowners. How- high food-grain prices. new varieties
ever, when the droughts of the mid- with greater yield potential and low-
1960s coincided with the appearance cost credit coincided with a substan-
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tial increase in tube-well investment.
The windfal l  prof i ts that  a few)
farmers made during 196547 were
frequently cited as the concltisive
demonstration of the potent ia l  o f
tube-well irrigation.

Techniques chosen for public
credit-supported programmes for
tube-well investment failed to con-
sider local physical or socioeconomic
conditions. The ofhcial  package COP
sisicd  of IO or 1Scm diameter wells.
iroll casing with a brass screen,  sunk
to a clcpth  of about 45m or more. A
small number of pcripatctic rigs con-
trolled by the Minor Irrigation Direc-
torate sank all the wells. These rigs
employed a slow and expen+e per-
cussi\,e  drilling technique. ‘Transport
costs and delays  multiplied as each
rig had to move  long distances by
bullock cart to sink perhaps only one
or two wells as individuals decided to
invest. Welts were to be powered.
where possible, with electric pumps
conncctcd  to the slowly spreading
l.urai electricity network. This
involved anotbcr government
agenq, the Bihar State Electricity
Board. which apart from problems of
co-ordination, ;vas faced with the
linking up of a network of scattered
pumpsets. Water was to be delivered
through a system of concrete or brick
channels.

The potential command of a IOcm
well on levelled land was expected to
be 6 to Xha but the 5-hp pt!mpset
could irrigate 12ha of irrigated dwarf
wheat. Fragmentation of larger hold-
ings as well as the small size of hold-
ings in comparison with the potential
capacity of such a tube-well system
prevented most farmers from profita-
hly investing in tube-well irrigation
or benefiting from the purchase of

waier.  Mortgage requirements for
the packugc  costing initially Rs.Y.000
also limited credit-hnanced invest-
mcnt to farmers with at least 3.2ha.

My hypothesis is that the combi-
nation of the potential profitahilitl  of
tube-well-irrig;ited  fa rming .  once
high-yielding wheat had been intro-
duced. and the embodiment of tube-
well technology in a package ihat
restricted the opportunities for proti-
table investment induced iti process of
local innovative activity. The invcn-
tion of the bamboo tube-well was no
chance occurrence  or isolated act of
inspiration hut part of a process of
induced technical and institutional
innovation. This hypothesis can be
substantiated in two ways: f rom
interviews with farmers and contrac-
tors during the period in which they
were actively  engazed in experimen-- -
tation to reduce tube-weil investment
costs, and hy an investment appraisal
of alternative choices of technique
that confronted the potential invesror
with respect to the three major
components of a tube-well system.
the wel l .  pumpset  and  de l ivery
system.

Evidence from interviews and time
series statistics on the sinking of dif-
ferent sizes hnd specifications of
iube-well  (Table 1) indicate that
small-scale contractors and farmers
began experiments to adapt tube-
well technology to local conditions
from 1965 onward. A few contractors
and farmers with business contacts
outside the region found that they
could substantially reduce invest-
ment costs by importing their own
materials, sinking shallower wells
and using local contractors to install
the wells. By privately installing
wells. they also cut out the lengthy
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delays and other hidden costs of
credit-financed investment.

Through experience, contractors
found that the very high water table
throughout most of the region and
the deep deposits of stone-free sandy
alluvia made it possible to sink wells
to only 30 to 36m and sti!l provide an
assured water supply. In these con-
ditions, expensive brass screens
brought little advantage and did not
necessarily lengthen the life of a well.
Without fully realizing this. local cul-
tivators began to install cheap iron
screens because they preferred lower
investment costs and a higher
immediate return to a potentiaily
more durable investment.

Local contractors also discovered
that, using the simple ‘sludger’  drill-
ing method previously developed to
sink narrow diameter wells to bc
powered by handpumps. they could
sink 7.5 and 1Ocm  wells in the soft
strata down to 45m at lower cost than
government rigs. Apart from the
blind pipe and an auger, this tech,-
nique uses only local mat-cials.

Loca: cultivators found that it was
possible to further reduce the cost
per ha of an irrigation system by
sinking several wells, all of which
could be powered by a single mobile
diesel pumping set. In this way, again
rejecting the offtcal  choice of tech-
nique (electric power) they could
overcome both the indivisibilities in
pumping set investment and adapt
the technology to take account of
fragmented holdings and uneven
land. Due to the existence of a high
water table throughout most of the
region, in all but the driest summers.
pumps could operate at field level
and power units could be moved
from well to well with comparative

ease in contrast to regicns of Uttar
Pradesh and the Punjab where
pumps&  are placed in excavated
pits.

Farmers also rejected another
official choice of technique in prefer-
ring to construct only ‘kutcha’ earth
channels rather than to install cement
channels that represented an unprofi-
tab!e investment wrhcrc holdings
were  fragmented, terrain broken
and few wells irrigated mom than
2 or 3 ha,

The development of the bamboo
tube-well was the culmination of
these many attempts to reduce the
cost of tube-well technology.

Modifications tried included coco-
nut coir wrapped around steei and
afterwards bamboo frames. Even-
tually one succceeded  in sinking a
well with bamboo casing instead of
steel pipe. also using the coir and
bamboo screen.

In assessing the impact of these
innovations on employment a n d
income distribution patterns in the
Kosi region, one ought to take
account of the consequence for land-
less labourers  who, by 1971, com-
prised half of the population of this
largely rural area, as well as ibr large
and small farmers.

The techniques of assembly and
sinking of bamboo tube-wells as well
as the complementary work on land
levelling  and channel construction
!argely involved unskilled labour and
a minimum of capital equipment. My
estimate is that in 1972-73, 300,000
man-days of additional employment
were created by the fabrication and
sinking of at least 14,000 bamboo
wells, and 100,000 man-days through
subsequent earthworks. In addition,
the maintenance of a stock of 40,000
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Table I
Irrigation Equipment in the Kosi Region of Bihar, India

(Number of units)

1965166 19&l/70 1970171 7972173 1977/78-_____-
1. Tube-wells

State tube-wells

6” and 4” all metal
3” all metal
B a m b o o

Total

2. Private pumpsets:
Diesel powered
Electric powered

Total

3. Ratio of private tube-
wells to pumpsets

-

180
20
-

200

336
6 3

399

0 .5

b a m b o o  w e l l s  w o u l d  g e n e r a t e
150.000 to 20(: ,:tOO man-days of
employment annually, according to
whether one assumes an average lift
expectancy for wells of 4 or 3 years.
However, this is considerably less
than the addit ional  employment
generated by tube-well-irrigated
farming which even in 1971-72  was
estimated as at least 1.7 million man-
days when there were less than 5,000
operational wells in the region.
Approximately 30 per cent of incre-
mental net product from more inten-
sive cultivation went to agricultural
labour. The low cost of bamboo
tube-wells and the development of a
ma&t in pumpset  services enabled
many more farmers to introduce
tube-well-irrigated farming proftt-
ably. It was the overall labour-using
character of the package of inno-
vations associated with tube-well-irri-
gated farming more than the labour-
intensive nature of bamboo tube-well
fabrication and sinking techniques
that had the greatest impact on
employment. However, any assump-
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tion that the primary beneficiaries of
low-cost techno!ogies  will be small
farmers appears to rest on an over-
simplified analysis.

First, the development of a lou-
cost well brought at East  as much
benefit to the larger farmers with
their fragmented holdings. Most of
those involved in innovative activity
were large landholders seeking to
tind ways of more profitably exploit-
ing the potential of tube-well irriga-
tion. Even their larger plots often
included land at different elevations
that could not be irrigated from a
single well without prohibitively
expensive investment in land-level-
ling and channel construction. Larger
farmers first recognized the possibili-
ties of spreading the service of a
pumpset  over several wells. Among a
random sampie  of 54 tube-well inves-
tors surveyed in 1971, there was one
farmer with 11 wells and several
others had two, three and more bam-
boo wells. As Table 2 shows, the dis-
tribution of the first 1,500 bamboo
wells included few small farmers. It
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Table 2
Distribution of Tube-well Investment by Holding Size

(0~2 to May 1971)

Holding size ihal Bamboo All-metal wells Total
tube- wtills c ”3 4”and 6”-

I% of column total)
Less than 1 - - - -

l - l . 9 0 .4 4 . 3 0 . 6 0 .8
2-3.5 11.4 2 1 . 9 6 . 3 9.1
4 - 7 . 5 42.1 2 6 . 7 2 4 . 2 29.3
8 and more

Total

4 5 . 7 47.1 6 8 . 9 6 0 . 8

lOO.(! 130.0 100.0 100.0

was the provision of subsidized credit
for bamboo tubewclis in 1972-73  and
the development of the pumpset ser-
vice market that enabled small
farmers to sink tube-wells in large
numbers.  As the lower cost wells
could be profitably installed oil
smaller plots, this also left more
spare capacity and ihe sale of water,
mostly to small farmers, also became
more widespread. I-Iowevcr. depen-
dcnce on the purchase of water or
hire of pumpset  services is another
reason why the small farmers will be
less able than the larger farmers who
own their own equipment to exploit
fully the potential of tube-well irriga-
tion. The sharing or marketing of
pumpset services introduces into the
operation of small we!! systems the
probiems of organization and distri-
bution that plague larger tube-well.
low lift and surface systems; the unit
of control is no longer the unit of
crop production decision-making.
Since the usefulness of irrigation
water depends critically on its timing.
it is treasonable  t o  a s s u m e  t h a t
owners will always satisfy their own
water requirements first. Potential
water buyers have to make their own
requirements consistent with those of

the scllcr.  Also, they must cxpcct  to
bear  more of the costs of any hreak-
down of equipment or shrtage of fuel
in terms of reduced yield due to unti-
mely supply of water. ‘The expected
value of services  will be higher for
owner-users than for buyers. This
analysis is suppot  ted by evidence for
1971  showing the those who hired
pumpset  services irrigated less fre-
quently, and applied less supplemen-
tary water in growing high-yielding
varieties of wheat.

Experience elsewhere on the oper-
ation of co-operatives for pump  hire
and government-managed deep tube-
wells suggests that these alte,natives
to private sale of services are unlikely
to overcome the problem of unequal
access to scarce services. When time-
specific water requirements of crops
such as high-yielding wheat make
water a consttaining input, then the
same more powerful members of the
community will be able to ensure that
they have first call on available ser-
vices. There remains t,he problem of
unequal access to other complemen-
tary inputs: fertilizer, better seed,
pesticides. mechanical draught
power for peak period operations.
These are all part of the problem of
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the small farmer who facts multiple
constraints in competing with the
large and powerful farmers for econ-
omic resources. This is why the relax-
ation of a single mvcstment
constraint is not a sufficient conditiorl
for a social revolution.

The bamboo tube-well and associ-
ated innovations in the Kosi region
are only one example of the adap-
tation of lift irrigation technology to
highly specific iocal  environment

Edward Clay, Ceres, 198’3

conditions and farming systems. But
most other examples reported from
the Indian subcontinent conform to a
similar pattern: lift irrigation was first
inrroduced in some government pro-
gramme, rarely preceded by research
and development into what woluld
provide the most cost-effective pack-
age. 1nm:vation  and adaptation were
largely left to farmers :md small local
contractors more sensitive to the
needs of their potential customers.

Sukhana Lake, the showpiece of
Chandigarhj  was  once  14  metros
deep. It is now only 4m deep. Every
year since 1958,  when it was built a: a
cost of $I miilion, the lake has been
collecting scdimcnt  from the Shivalik
bills. It has lost three-quarters of its
storage capacity, with a yearly loss of
3-4 per cent.

In 1970 the government started
dredging operations which have
already cost nearly $3 mi!!ion hzt
have failed to improve the situation.
Another $7 million have been ear-
marked for this purpose, while the
total cost of the Sukhomajri project
stretched over l6-14ha amounts to
only $8.7 million.

A rnan called Mr. Mishra is well on
his way to solving the problem per-
manently by simpler techniques and
much less expenditure. When first
acquainted with the problem in the
early 1971)s.  Mr. Mishri decided to
walk up and along the stream feeding
the lake to detect the true cause of
such heavy siltation. Soon he reached

the top of the watershed. the source
of all the trouble. namely  Sukho-
majri village.

Mr. Mishra found that the devas-
tation was being caused by heavy
grazing in the watershed area. Four
hundred tonnes of top soil would go
tumbling down the river every year
from every hectare of the area. It
takes 400 years to make one centi-
metre of top soil. With 6cm of top
soil disappearing annually. Mishra
calculated that the villages were IOS-

ing 2.400 years of their ecological his-
tory in one monsoon.

Sukhomajri village is situated
35km from Chandigarh and licr; at
the point where Kansan, the main
stream feeding the Sukhana ‘Choe‘,
starts. Choc is the local word for
gorged river beds which widen every
year due to the silt. These choe are
filled with rocks and boulders and are
mostly dry. During the monsoon they
collect rainwater. rapidly cxJsing
floods downstream.

Mr. Mishra -- now project direc-
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tor of the Central Soil and Water
Conservation Research Centrc in
Chandirgah - has found that no
grant is ever given for catchment pro-
tection programmes anywhere in
India. The catchment area of the
Sukhana Lake covers twelve villages
and does not belong to the Indian
Government as it was not purchased
along with the lake.

Mishra’s first contact with the vil-
lagers began with a fight. He accused
them of damaging the top soil and
scdimcnting the lake below. The vil-
lagers bluntly told him to go away.
Bu: Mishra adamantly stayed on and
studied the various strategic points
where he could implement some of
his ‘lab-techniques’.

He constructed  a few ‘brushwood
dams’, basically piles of tirewood and
twigs placed horizontally between
two wooden pegs to check the ero-
sion from the top of the gully-head.
The villagers uprooted the pegs and
took the firewood away for burning.

This cold war (which was not
always very cold) went on for two
years.

One day a villager came running to
Mr. Mishra wailing that his land had
disappeared in the gorge at the end
of the village. This gorge, or gully,
would widen with each monsoon like
a a monster, gulping away the village
land. Mr. Mishra explained to the vil-
lagers that their whole village would
be devoured by the gorge unless they
stopped indscriminate  grazing. The
villagers’ resistance weakened and
real work started in 1975. Au earthen
dam was firs: built at the base of the
gorge. The monsoon arrived and
rain water collected in the man-made
reservoir. The villagers then urged
Mr. Mishra to give them water for

irrigating their tields in the village
below. He promised to do so on the
condition that they stop grazing in
the slope above the reservoir. Soon
the grazing stopped.

Acacia trees were planted on the
slope of the rc;ervoir. The vegetation
bloomed and began to hold the soil.
Two hundred trenches were dug
along the contours of the sloping
terrain at the head of the gorge to
trap the silt and water coming down.
These contour trenches hclpcd to
increase the moisture in the soil and
support quick growth of trees and
grasses. Bhabbar grass (Eu/qiro.sis
binaru)  was grown on the ridges of
the trenches. This grass grows :~p to
5hft; it holds the top soil and can be
cut every month for fodder and mak-
ing ropes. A series of ‘check dams’
made of local stones  were also con-
structed to check the sedim,ent  from
falling into the gorge.

As a result of these measures. the
erosion rate has dropped from the
earlier tlood of 400 tonnes per hec-
tart per year to a trickle of 2.5
tonnes. The extension nf the gorge
has been checked and agricultural
land saved. The dam also provides
enough water to irrigate the wheat
crop of the village during the dry
months. The water for irrigation is
conveyed from the dam to the fields
through underground pipes so that
even the farthest farmer can get the
same amount of water as everyone
else. The reservoir being at a height
much above the village provides
water through a simple gravity sys-
tem.

The vi i lagers have formed a
‘water-users association’. Each
farmer is charged half a dollar for
one hour of water use and eaci gets
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an equal quota of water. This way the viously eroded  land now pt~ovides
new reservoir has come to represent productive cmploymcnt  to the vil-
a water bank for the villagers, land- lage.  ‘It is probably for the first time
less or otherwise. Landless farmers that water is being used as :I com-
can sell their water quota. Because of munity asset. distributed equally to
this water vvery  hectare of the prc- every family.’ comments  MF. Mishra.

Rajiv Gupta, Changing Villages. 1982.

In Uganda, the introduction of II bio-
logical innovation in the form of a
new crop (cotton grown for the mar-
ket) was followed immediately by the
introduction of a mechanical inno-
vation (the ox-plough) to permit  land
to bc planted to cotton without
reducing the area of food crops.
Within twenty years the plough had
become the universal implement for
pr imary tillage among the cattlc-
keeping people residing on the plains
of eastern Uganda.

In southern Zambia, ox-drawn
equipment was brought in by Euro-
pean settlers who were growing food
crops for sale to the Copper Belt.
The Tonga people of the area quicky
took up cash cropping also, substitut-
ing maize for tlie traditional cereals
and adopting the ox-drawn
implements they saw in daily use on
European-owned farms.

The common feature in both these
cases was a disruption to traditional
equilibrium subsistence systems that
generated sufficient cash income for
farmers to be able to purchase the
mechanical equipment needed to
consolidate and expand cash crop-
ping. Interestingly, credit purchases
played no major role in assisting the

adoption of new equipment. This
shows that, other things being eqrtal,
innovations which do more than
cover their own costs will be
adopted. This is very  clearly  demon-
strated by cvidcnce  from Kenya.  Tra-
ditionally, Kenyan farmers  USC
mould-board ploughs for tillage and
l~and hoes for planting and weeding.
The equipment innovations intro-
Uuccd  thcrc consist of a package  of
chisel shares.  Indian ‘dcsi’ ploughs
and A-shares mounted on a modifed
hoe tool-bar capable 0; perf(.;rming  all
three critical operations: tillage.
planiing and weeding. Where the
typical farmer employing two adult
workers and cultivating 3ha of land
adopts this package without any
modification of traditional farming
practices, the marginal return to an
additional worker amounts to I7
quintals of  maize per ha. If it is
adopted together with modern bio-
chemical inputs and improved farm
management practices (optimal
schedule of planting and weeding,
plant protection. proper dosage aird
timing of fertiiizer applications, etc.),
the net return to labour rises to 69
quintals, or four times the level of
return obtained when these same
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equipment innovations are used in
conjunction with traditional cultiva-
tion methods. However.  it is interest-
~ng  to note that the cost of the
equipment innovations (the equiva-
lent of 13 quintals) is more than
covered by the additional output
generated ir a single season even in
the absence of improved fertilizer
and other Carming practices.

One of i’lc best illustrations of how
a well&signed and implemented R
& D programme can provide the
basis for wider dissemination of farm
equipment innovations comes from
Botswana, whcrc  R Sr D work by the
Ministry of Agriculture resulted in
the design of an animal-drawn.
p!ough-mounted planter. This cquip-
mcnt increased  output which had
hitherto been limited because the
vast mnjority of the country’s farmers
used traditional broadcasting
methods. After extensive field trials,
prototypes were supplied to the
Mochudi Welders’ Brigade for local
manufacture of the planter. The Min-
istry then bought ibis equipmen:
(and a cultivator for weeding) from
the Brigade and, under the C:..C:II-
ment’s Arid Land Development Pro-
gramme. made the machines
available to some 500 small farm
households who benefited from an
attractive subsidy/loan package.
Under the same programme donkey
draught power was introduced.
which, in turn, stimulated the use of
an improved harness locally made
from used tyres by the Mochudi
Farmers’ Brigade.

There have been a number of
attempts in recent years to introduce
scaled-down tractors and other
motor-powered tillage equipment
which it has been claimed would be

suitable for small-scale farmin; in
castcrn  Africa. Perhaps in the hopes
of securing as large  a market as poss-
ible, however, manufacturers and
designers appear to have misspeci-
5ed their target group by a wide mar-
gin. For example. in Malawi, annua!
running costs of one such tillagc
device - the Snail - arc five times
the average annual farming income
in one of the more prosperous agri-
cultural  parts of  the country.
Another motorized item of equip-
ment. the Ihhp Tinkabi tractor from
Swaziland. is being used on a trial
basis in both ‘Zambia and Malawi.
Although the economic and social
impacts of :1 representative  range of
s u c h  e q u i p m e n t  have yet to he
evaluated.  the Tinkahi could reduce
lahour inputs in Zambia ccnsidcrably
(relative to oxen-based cultivationj.
The Tinkabi is being sold for over US
$5,000 in Zambia. where the average
monthly rural household income is
less than US $90. Similarly in Malawi
it is far too much machinery for the
average size of farm. On the supply
side. ploughs and other items were
originally imported into Uganda (lar-
gely from Europe, although Ameri-
can and Indian equipment was also
tried) and distributed through what
appears to have been a highly effec-
tive network of Asian and European
rural traders. Some p~iiblerns  were
encountered in obtaining spare parts
and in having repairs done, but these
were quickly overcome through the
initiative of private dealers. More-
over, the distribution of farming
implements to the rural areas was
facilitated because the Government
had invested !leavily in basic road
and rail ‘transportation and storage
infrastructure. An efficient distribu-
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tion system, linked to a network of no reason to expect that ihese factors
after-sale service facilities, therefore will be any less important in future
contributed to successful diffusion of attempts to promote equipment
innovations in the past; and there is innovations.

B.H. Kinseyand lftikar Ahmed. /nternationa/LabourReview.  1983.

Of all the sigl;ts that typify the agri-
cultural system of the Ethiopian
highlands, that of a farmer using
what appears to be his own pair of
oxen to cultivate his fields is perhaps
the most familiar. But the appear-
ance is deceptive: the chances are
that one or even both the oxen the
farmer is using do not belong to him.
International Livestock Ccntre of
Africa’s (ILCA) surveys show that
more than half the highland farmers
of Ethiopia own fewer than two oxen
- at least 30 per cent have only one,
while over 20 per cent possess none.
These farmers face severe problems
in cultivating sufficient land early
enough in the cropping season to
ensure timely planting and hence
good yields of the subsistence crops
they depend on for survival.

Farmers with only one ox have
several solutions open to them at
ploughing time. Their most likely
one is to find a ‘mekanajo (an ox to
pair with their own ox) by joining
forces with a neighbour in a similar
position: the two single oxen form a
pair, which the farmers then take
turns to use on alternate days. ‘Mek-
anajo’ arrangements involve no extra
cash cost, but they have other serious
drawbacks. Firstly, tinding a par,ner
whose farm is near enough to make
the arrangements workable is often

difficult. Secondly, because the two
oxen are not accustomed to working
as a pair, valuable time is lost in
retraining them and working
efficiency is lowered.  Thirdly,
farmers ploughing only on alternate
days are frequently unable to sow
their crops by the most favourable
date.

Another solution is to rent 21
second ox ‘minda’ from a farmer who
has more than two. Under this
arrangement the ox is on permanent
loan for the whole of the cropping
season, so that the drawbacks of the
‘mekanajo’ system are avoided. But
the cost of a ‘minda- arrangement is
substantial, averaging 2OOkg  of grains
(cereais  and puises) piiis ihe ma in -
tenance of the ox for the rental
period-a total equivalent toabout  50
per cent of the purchase price of an
ox.

The farmer with no oxen at all is
even more severely disadvantaged.
To cover his lower deficit over the
medium term he must try to rent one
or on a ‘minda’  basis and pair it with
another under a ‘mekanajo’ arrange-
ment. If he cannot do so, he must fall
back on short-term solutions that are
even less satisfactory, such as giving
t w o  d a y s  o f  m a n u a l  labour in
exchange for each day a pair of oxen
is borrowed, or renting oxen on a
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daily cash basis. In the latter case the
cost is high: US $1.50 per day, or US
$2.50 plus food if a handier is hired as
well.

ILCA’s surveys reveal that the
number of oxen owned strongly
inhuences the area cultivated:
farmers with two or more oxen
plough at least 2.7ha.,  those with one
ox crop I.Oha., whereas those with
no oxen prepare an average of only
0.2ha. In addition, farmers with
more oxen grow a greater proportion
of cereals, which have a higher mar-
ket value than pulses hut are very
labour-intcnsivc and require more
draught power for land preparation.

Underlying the problems of these
smnll  farmers is the tacit assumption
that two oxen are needed for cultiva-
tion. This assumption, which has hin-
dered progress for centuries, was first
challenged in early 1082.

To find out if a single ox could be
used instead of :I pair, simple modifi-
cations to the traditional ‘maresha’
harness and yoke were made and
tested on the Debre Zeit station. The
traditional neck yoke designed for an
oxen pair.was replaced by a simple
‘inverted V-type yoke and a swingle-
tree. joined by two traces made of
nylon ropes. A simple metal skid was
attached under the shortened beam
to overcome the tendency of the
modified ‘maresha’ to penetrate the
ground at an oblique rather than an
acute angle. The tests showed that
the single ox could cultivate 60 to 70
per cent of the area ploughed  by a
pair. Cultivation was slightly shal-
lower than with the traditional ‘mar-
esha’, but the desired depth could be
recovered with extra passes. Oxen

previously used in pairs needed up to
two days retraining before they
became  accustomed to working as
singles.

There are some 6 million draught
oxen in Ethiopia. the highest popula-
tion of work animals in sub-Saharan
Africa.

Widespread use of the single ox
could dramatically rcducc the
numbers of oxen as well as the breed-
ing and relacement  stock needed to
support food crop production,
thereby increasing the feed resources
availahlc for each  working animal.
Not only would grazing pressures be
reduced, lowering the risk of cnvir-
onmental degradation. but the nutri-
tional status of the remaining oxen
would improve, enabling tlrem to
plough faster and more cfficicntly.  In
additior , more timely cultivation of
larger : reas of land would lead to
incrc;lsed food production and allow
more b,1lanccd  cereal/pulse rotations
to be practised.

The single ox technology has two
other major advantages which make
the prospects for its uptake look
encouraging. Firstly. it does not put
subsistence crop yields at risk, and
secondly, it rcqllirrs minimum
investment-the new yoke and har-
ness can be made cheaply from local
materials, while the modifications to
the maresha  can be carried out by the
village blacksmith.

If uptake is successful and occurs
on a large enough scale, the single ox
technology will have far-reaching
implications for the smallholder
farmers of Ethiopia. who are among
the world’s poorest people.

lnternationa/Agricu/tural  Development, 1983
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No government programmes have
attempted to experiment with and
introduce anim:!r  drawn equipment
for women, despite the fact that the
Siscoma ‘houe occidenraie’  package
for rice (seeder with rice seed plates,
single mould board plough and 3-tine
we~rlcr) is available in Senegal, and
is designed for donkey traction which
women are physically able to handle.
This cquipmcnt is not readily avail-
able on the open market (though
many men buy new or second-hand
Siscoma implements from Senegalese
farmers) and women would either
need credit to purchase the equip-
ment themselves or to form so&tics
to buy and share  implements.

Action Aid carried out trials on
rainfed rice in 19X0 using the ‘houe
occidentale’ package drawn by two
donkeys and operated by women.
The experiment was successful tech-
nically and the women were cnthusi-

Gambia Food Strategy Report, 1981.

astic about the advantages of saving
both time and energy, and being able
to cultivate a larger area.

Agricultural equipment and train-
ing in the use of draught animals
have heen  available to men in a var-
iety of programmes: ox-plough train-
ing, the irrigated rice projects (power
tillers and pedal threshers). the liurai
Development Project and the cotton
project (S&coma  packages of animal-
drawn implements). None of these
are made available to women grow-
ing rainfed  and swamp rice (not even
the pedal thrcshcrs) while women
cultivating groundnuts or cotton may
sometimes be helped by husbands
and other relatives but this is often in
return for help on the men’s fields
(for example. cotton picking) or for a
small cash payment. Women have no
automatic right to use men’s  cquip-
ment.

2 POST-HARVEST SYSTEMS AND FOOD PROCESSING

,a (‘,

4

Demand in developing countries for improved harvesting and post~harvest
systems is increasing, because:

- the introduction of new varieties and adoption of improved production
methods lead to higher grain yields;

- the time-lag for harvesting and land preparation for the zlhsequent  crop
is reduced through more intensive multi-cropping;

- when more intensive multi-cropping is introduced, harvesting of one
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crop takes place during the rainy season. Farmers therefort: face
unknown problems  of handling moist grain in a humid atmosphere.

Farthermore.  it appears that sufficient resistance to storage pesis and dis-
eases has not always been taken into account in the breeding programmes for
high-yield cereals.

The grain harvest at small and medium-farmer’s  levels in the developing
countries is still a very Libour-intensive operation. It is a peak season of
labour demand - the harvested crop has to be stacked in heaps prior to
threshing in order to clear the field for the slrcceeding  cropping season. The
piles of unthrcshcd cereal crop are a major target for roc!cnts  and pests and, if
wet, large and qualitative losses through mould and rotting can bc cxpcctcd.

Partial mechanization is being introduced  in a number of countries. For
example, the IRRI-reaper.  based on a Chincsc  design, found a good response
in many South-cast Asian countries:  in the Philippines and other countries  of
the region it is reported that acceptance of two-wheel tractors - as a possible
basis for a reaper attachment - is increasing. A similar design is currently
being tested in Egypt. Mini-combines are a technical solution norm:Jly
hcyond the reach of farmers, but could bc introduce:! on a hi:-e basis by cntre-
prcneurs.

Displacement of rural labour by mechanization of cereal harvesting  is. of
course, a point of dispute. Fears have hcen  expressed that landless labourcrs.
particularly women, may lose an important source of livelihood. It has heen
argued, on the other hand, that the reduced harvesting time in intensive  mul-
tiple cropping systems cannot effectively hc utilized by the existing manual
labour force. Thus, an important policy decision by governments is required.
but each cast has to be assessed according to the specitic circumstances.

In many rural areas traditional methods of threshing can still be seen.  For
instance, animals used to trample on the unthreshed cereal spread out on a
clean flat ground, or wooden sledges or steel disc rollers drawn by bullocks.

The farmers require a threshing machine which. in terms of size and invest-
ment costs, lies within their economic reach, is efficient in capacity and in
separating grains from straw, il.,  maintenance and in energy  costs. can be
manufactured and repaired locally. and gives a good and clean cereal product
with iittle breakage.

Technical solutions are in hand in many countries. which fultil most or all of
these conditions. However, it appears that many of these threshing machines
are still too big to be individually owned by small farmers. Multi-farm use
on a co-operative basis or through entrepreneurs is already widely prac-
tised.

Cleaning and drying of grains are necessary for preserving them and limit-
ing losses. Technical solutions for grain cleaning. e.g. winnowers, are avail-
able at various scales and technology. Simpler and yet fairly efficient
winnowing equipment is also within reach of the smaller farmer. However,
problems of drying are much more complex. Cereals can be safely stored if
their moisture content is not more than 12 to 13 per cent.  Yet, the relative

162



moisture content of the surrounding atmosphere has an influence on the con-
ditions of tnc grain stock. which has to be carefully watched. Furthermore.
the cereal species and the availability of energy for drying ha-/e  to be taken
into account.

Various types of grain driers exist. requiring fuel energy on a scale suitable
for co-operatives. For instance, fossil-fuel. electricity. solar ceils and harvest
residues such as straws. husks and coconut shells are used.

Investment and energy costs are still prohibitive factors for ;I wide dissemi-
nation: scaling down and simplifying driers to bring them within reach of
small farmer-s are. in many cases, uneconomical because of the short time of
seasonal  USC. f,iowevcr, the demand for drying at the farmer’s level is con-
siderable.

C‘ercal  quanti,tics  for tither subsistence or local market do not pass through
co-operative or oflicial marketing channels where  larger driers can he
installed and  run economicallv. It is ;I common knowledge that farmer-s accept
using commercial drying facihtics on:y if they arc sure that their grain. which
is the basis of their families subsistence will be returned to them.

In the Philippines traders and millers procure  rice mainly during the season
when they can benefit most  from sun drying. They tend to avoid investment in
driers, thus leaving the problem of excessive moisture in rainfcd paddy to the
farmer. This problem is aggravated where iarmcrs. applying more intensive
production tcchniclues.  suddenly have  to handle larger quantities of paddy
harvested during the rainy season.

It is an essential prerequisite that grains entering the store are cican. dry
and not infested by pests and diseases.  Minimizing grain losses during storage
is B main objective of any post-harvest activity. This is most important where
cereals  have  to be preserved  for up to one year becnusc  harvest is once :I year
or where the risk of crop failure is high. in the case of reserve stocks the stor-
age may even be for several years. With 5icreasing  surplus production for
urban markets, grain storage has the function of levelling out seasonal price
fluctuations.

Traditiona. storage types and technical solutions for the individual farmer
have evolved in accordance with n::tural and socio-economic environment
and normally are well adapted. To some extent they broadly satisfy most of
the conditions for good grain storage.

In fact, quantitative losses have proved to be low in stores used by farmers
for their own subsistence grains. A study in Bangladesh and India has shown
that total physical losses are below 7 per cent in traditional stores. Simple and
cheap improvements are possible, but these are only necessary if cereal pro-
duction is rising beyond normal levels. The cement block silo with a capacity
of 1.5 tonnes and the ‘ferrumbo’ type have been accepted by farmers in West
Africa. They are particularly suitable for semi-arid and arid zones. and the
investment costs are within reach of small family holdings in the Savannah.
These closed containers allow fumigation.

Open storage systems like the crib is mainly used in warmer humid regions.
The free flow of air avoids wastage of the crop which is stored un-threshed.
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An improved version of !!:e crib has been developed. It can be built at low
cost from locally available materials.

Another improvement necessary for both open and closed storage systems
is better protection against attack by rodents. Introducing innovation into the
traditional grain storage system is a long-drawn procc::,s.  Systematic extension
efforts would be necessary to havti  an impact on the t:lrget of a large number
of farmers.

For example: a new storage pest.  the Larger Grain Borer, Pro.sre~~har~~s
truncatus.  formerly kr~lown  only in Central America. appeared a couple of
years ago in eastern Africa. The pest mainly attacks maize through the cobs.
Controlling rhis pest will rcquirc  a change in farmers’ storing methods which
involves  mainly keeping maize on the cob at home or in thatched houses.

Grain storage at viliage or co-operative level mainly serves as collection
points for the marketable cerea!s.  They have  a buffer function and farmers
can retain some control of ‘their’ grain until they are convinced of having suf-
ficient supplies in stock to reach the next harvest.  This type of store, mainly
built as a shed. is promoted in many countries as a means yf organizing mar-
keting, improving storage and controlling pests. However. large losses occur
since those in charge are most often not acquainted with or properly trained
in handling cereals in such conditions. They lack equipment and pesticides to
control pests, and many of the prerequisites  for a good storage are not met.
Fulfilling these conditions does not necessarily  incrcasc  the establishing costs
of the various types of local stores.

In Togo a model shed-store with a capacity of 50 tonnes has been devel-
oped. It is built solely witb sand. cement and timber and is suitable for a vil-

Traditional storage: room for improvement? (FAO, A. Tessore)
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lage or a co-operative. Experimental results with regard to storage quality
and gas treatment have been encouraging.

At this level, grain is normally stored in bags. In larger grain silos the
choice between bag or bulk handling, or a mix of both systems is a crucial
d e c i s i o n

The choice of storage system depends on a country’s transportation infra-
structure. Large grain silos are necesary  to ensure the cereals supply of the
growing urban populations in the developing counries.  to create buffer or
reserve stocks, especially in regions where the supply situation is notoriously
precarious, and to facilitate cereals import or export.

In many developing countries high storage losses arc estimated to occur in
intermediate stores due to mould, rotting, insects and rodents. These losses
arc due, mainly, to lack of know-how in grain silo management and also to
lack of incentives. for instance, in establishing quality standards and a relative
pricing policy.

Peter Muller, The Courier. 1983.

Wheat is a new crop to Bangladesh The smallest thresher designed to
and farmers, used to paddy, have date (that is, when the Karkhana
found it much harder to thresh. In began development work) was the
December, 1979. the Comilla Co- UK National Institute of Agricultural
operative Karkhana began develop- Engineering (NIAE) model, which
ment work on a human-powered had a 2.25hp engine. To design a
wheat thresher in response to heavy manually-powered machine, several
demand from Bangladesh farmers. parameters had to be considered.
The idea was to introduce the prin- The power input. The NIAE
ciple of a rasp bar threshing drum thresher had an output of 25Okg/hr.
and concave, used on European A manually-operated paddy thresher
machines, as the threshing mechan- requires one man to work the pedal
ism most suitable for wheat. The and has an output of 80-lOOkg/hr.
basic operation of the rasp bar However, as wheat requires more
threshing mechanism is as follows: power to thresh than paddy, the fol-
wheat is fed into the machine lowing ideas were tested:
between the rotating drum and the
concave; the rubbing and beating - Increasing the power input by
actions of the rasp bars attached to designing the pedal so that more
the rotating drum and the parallel than one person could operate it
beater bars on the stationary concave - in the first instance this was
cause the separation of the grain for four people, giving a maxi-
from the straw. mum of about OShp;
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- Desienine  the drum so that it
also acted as a flywheel. When
the wheat was fed in. the drum
came under frictional load. the
speed slowed down and the
stored energy released assisted
in threshing. Energy could he
restored by pedalling the drum
up to operating speed again
before feeding in the next bun-
dle;

- Further reducing the power
whereby the operator held the
bundle of wheat so that only the
heads of grain were fed in. This
became  known as the ‘hold on’
method.

The hrm ,sped.  For :I rasp bar
tht-cshing  drum. the optimum speed
of the rasp bar for maximum
efliciency is approximately 25 metres
per second (m/s) for wheat. The peri-
pheral speed is governed  by three
factors; the diameter of the drum;
the gear ratio; and thee pedal speed.

The corzccrve.  This largely affects
the amount of unthreshed grain. The
parameters are: the length/angle of
arc; number and position of beater
bars; spacing of wire rods; clearance
from the drum; and method of feed-
ing, that is, holding on to the wheat
bundle so that only the heads of grain
are fed in, or passing the whole bun-
dle through.

Three prototype machines were
built and tested. For the first proto-
type, the Karkhana decided to use as
many parts of  exist ing paddy
threshers as possible. Tests on
rather poor-yielding ‘Sonalika’
wheat  (200-600kg/acre, 15-16 per
cent moisture content (m.c.))
showed that output varied from 6.8
to 27.2kgihr and lo-38 per cent un-

threshed grain. There were two to
three people pedalling the machine
and two feeding and passing the
wheat, giving a maximum output of &
7kg/man-hour.  When tested with
high-yielding ‘Pyjam’ paddy (193Okgi
acre, I8 per cent m.c.) the output
was increased to hOkg/hr  using a total
of three operators. In both cases. it
took about 25-30 hr to thresh one
acre. Thus, a minimum of three oper-
ators was required to thresh the
wheat. whereas only one pedal oper-
ator is rcquircd  to thresh l~atldy:
however, one could cxpcct  a higher
output with a better crop of wheat.
There were also problems with heads
breaking off and passing through
unthreshcd.

The Karkhana carried out moditi-
cations IO the concave. increasing the
number of beater bars to seven,
which improved performance. Also.
the feed entrance  was enlarged.
General  observations showed  that
the drum speed  was too low and stail-
ing occurred if it was allowed to
fa l l  be low 25Orpm.  However.  t h e
pedal speed was too high - 110
strokesimin  at the desired drum
speed.

There was great pressure from
local farmers and businessmen who
wanted to buy the threshing
machine. When initial tests looked
favourable,  the Karkhana manufac-
tured and sold eleven machines,
which definitely proved the existence
of a market for a man?ially-operated
machine which was simple to under-
stand and operate and within the
price range of a middle-class farmer
owning two to three acres in Bangla-
desh. The sale of these machines also
gave the Karkhana a good oppor-
tunity to observe the machine in use
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in the field and to look out for any
defects.

The main objection from users was
that the thresher’s output was not
high enough and too manly  operator?
were required: output per man-hour
was not competitive with traditional
threshing by beating at Zlkgiman
hour. Thus. the Karkhana was
greatly encouraged by the market
demand but saw a need to further
improve the machine’s performance.

In the following year, a completely
new machine was designed with the
focus on trying to obtain the ideal
drum speed. This machine was diffi-
cult to pedal and took a long time to
build up speed. The drum stalled
very quickly under load hecausc  not
enough force could be exerted at the
pedal. The machine was only tested
for a short time with paddy. at which
point further tests were  abandoned
as its performance was worse than
that of the tirst prototype.

After two years of dcvclopmcnt
work, t h e  Comilla Co-operative

Karkhana had to conclude that
human power  is not sufficient to
operate a rasp bar threshing.mechan-
ism for wheat. The output IS neither
economical nor competitive with ti~a-
ditionai threshing.

Finally. the Karkhana fitted a
small Ihp electric  motor to the til-st
prototype. The wheat threshed was
‘Sonaiika’ variety. approximately
hOOkg!acre  and  I4 psr cent m.c. The
d r u m  was run at 9OOrpm (20.3mis)
and had an output of approsimaieiy
IOOkgihr  with two operators feeding
alternately by the ‘hold on’ method.
The motor was not overloaded.
Howcvcr, although a small electri-
cally-powered machine would be
very useful to farmers and could siiil
be within the price range  of middlc-
class farmers. its greatest  limitation
would be the availalGlity of elect,ricity
in rural areas. 41~. there are few
small engines in Bangladesh and
whcrc they do exist they arc both
expensive to purcb:i\c and difficult to
maintain.

A.R. Bose and J.A. Infield, Appropriafe  Technology.  1982

re ,-3 (I--

w

The use of high-yielding wheat varie- grain from the straw or husk. Today,
ties is centred  in the wealthier north- there are thought to be some 8 mil-
ern Indian states of Punjab. Haryana lion threshing machines in India,
and Uttar Pradesh, where there is a from the hand-operated to the latest
shortage of agricultural labour.  This mechanized models. According to a
shortage has attracted workers from study by the Agricultural Ministry,
poorer states such as Bihar. in India’s another 50,000 are being added to
north-east.

It has also opened a vast market
that total yearly.

The increasing numbers of
for farm machinery, especially threshers have led to an increasing
mechanical threshers to take over the number of accidents involving these
labour-intensive job of separating the machines. up from only 500 in 1975
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to 5,000 in 1X30. During the pnst
twe lve  years,  about 10,000 fa rm
workers ’ have been incapacitated
while threshing. During the most
recent wheat harvest, some 1.000
labourers were maimed, compared to
900 last year.

I n  E n g l a n d  r e c e n t l y  il f a r m
worker’s arm ~21s cut off by a baling
machine. He carried his arm mto u
hospital and doctors sewed  it back
on. The state paid the bill. But India
and other dcvcloping countries  lack
both the rumI health system ;md the
insurance programme to cope with
such xcidents.

I n d i a n  nationA and state laws
require farmers to insure their
workers against such accidents. But
this is rarely done. The Biharis  are
largely illiterate. and f a rm owiicrs
can  usually buy off a muimed worker
with u few rupees ‘compensation’.

Migrant workers have little political
power.

M;rny w o r k e r s  xc pcrmnnently
crippled. Gaya  Lalu wit5 once con-
sidered the most able man in his vii.
lage in Bihar. Last year. a thresher
took off his left arm. But he was
lucky to survive; many of the victims
die from loss of blood from wounds
that would not otherwise hce been
fatal.

The tlcmand  for threshers has lctl
villxgc blacksmiths and sm;lll town
;u-tisans  in In&n’s whc;tt bowl IO pro-
duce their own backyard vxictics.
w h i c h  f i n d  a rcxly markc:. ‘l‘hcsc
substandard  machines xc rcspon-
sible for 50 per cent of all thresher
nccidents.  xcording t o  ii stu.ly  b y
Haryana  Agricultural University.
Few of these machines have  the OOcm
(35in) feeding system tlcsigncd  to
t;rkc \vhcat  i n t o  the mxhinc ilird

Inadequately made machines have maimed thousands of farm workers,
(Mark Edwards, Earthscan!
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keep hands and aurns out. A study by
the Punjab Agricultural Department
found that 95 per cent of all thresher
accidents happen while crops are
being fed into the machines. By leav-
ing off protective gear, the manufac-
turers save sheet metal. So the covers
of the feeding areas on the backstreet
machines are usually inadequate.

Human factors cause their share of
the carnage.  A recent held study by
Pun~iab IJniversity  found that fatigue
WIS responsible for about 40 per cent
of farm accidents. Landowners hire
the labourers for only a short harvest
season and are anxious to get the
.*ork over before the rains begin.
The workers want to earn as much as
they can, so are eager to work

around the clock. To help them
work3  the lanrJowners  often supply
them with drugs such as hemp or with
alcohol. Poor lighting was cited as
the cause of 9 per cent of all mishaps.
Labourers are often required to work
through the night to get the harvest
in.

Alarmed at the rising number of
Green Revolution casualties. the
Agricultural Ministry i~as brought
out a series of stringent laws aimed at
banning the su!>standard  t!rrcshers.
But the badly built machines arc in
great demand and are likely to
remain so. taking their toll among
workers as they process India’s har-
vests.

Radhakrishna Rao, Earrhscan  Bulletin.  1983.

In the arid regions of Senegal, where
because of the soil and lack of rain,
millet and sorghum are the only cer-,
eal crops that can be grown, women
must pound grain twice a day. First
they must separate the grain from the
stalk, then they must mill the grain.

Here in the village of Morry Laye
not far from the town of Kebemer.
most of the women no longer have to
perform these exhausting and
arduous tasks. Nine months ago.
after a harvest that was slightly better
than that of previous years, the vil-
lagers decided to buy a millet mill. Of
course, Morry Lage is not the only
village with a mill. but this is a very
special one, made (aparr from the
motor that powers it) by a village
craftsman. The locally-manufactur-

ercd millet miff is an improvement
over the imported mills installed else-
where. according to the Morry Laye
villagers.

Traditionally. before the millet or
sorghum is ground. it is either
washed or moistened to trigger fer-
mentation of the grain. This gives
food a better taste, especially in the
preparation of iakh (millet porridge)
or tiere (couscous).

‘You see. imported mills are differ-
ent from ours’ says one of the women
in front of the hut housing the millet
mill. ‘You can’t use wet grain in the
imported mills. You must always use
dry gram and this doesn’t give the
same taste. Even my husband com-
plained about it-he doesn’t like the
imported mills. Some women even
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have to resort to old-fashioned
pounding methods because their hus-
bands won’t accept the new taste.’

Apart from the !aste,  there arc
plenty of other problems with the
imported mills. For instance, the
sifters may be too small and they may
clog with the result that it takes a
tremendous amount of time to mill
the grain, and fuel consumption is
considerably  itrcrcascd.

‘With our mill WC have no prob-
icms.  Wc use morstcncd millet and
the tlour comes out very white and
tine. This did not happen with the
imported mills, which gave us a kind
of paste.’ ‘The  women gives her
calabash full of millet to the miller,
who weighs it: three kilos. :-le starts
up the motor and throws the millet
into the mill. In less  than three
minutes, it is completely milled. A
‘xautiful flour - tine and white -
pours out.

When we ask ‘How long did it take
to pound three kilos of millet in the
past?’ the woman smiles and says:
‘With my two daughters helping me,
it used to take me two to ihree hours
a day to pound our grain.’ Now it
takes three minutes. In addition to
the time saved, there are many other
advantages.

With the traditional system -

Norber! Engei. lJN/CEF News. 1983.

pounding. winnowing. washing and
pounding again -- its much as a third
of the grain was oflcn lost. Also. the
grain was first separated from the
stalk and the latter, although of great
nutritional value, was fed to the live-
stock. With the milt, the stalk is
finely milled and eaten wfith ihe four.
Local mills can also be used equally
well for millet and sorghum and for
peanuts and cassava.  Different-sized
sifters can also produce flour suitable
for making couscous.  Ihe price of
the mill. which costs between US
$I.500 and US X2.000. includes
installation, the miilcr‘s training, and
the maintenance of the equipment
for- twelve months. This is less than
the cost of an imported mill, and far
hettcr adapted  to the villagers‘ real
needs, particularly because there are
no husbands complaining about the
odd taste of the milled products.

A local craftsman has a vested
intcrcrt in making good mills and
training good millers: it is good pub-
licity for him.

The tirst training course for rural
craftsmen in the manufxturc of mil-
let mills was held in December 1982.
The course was designed to standar-
dize mill manufacture and to ensure
that mill parts, screens, roots and
blades are interchangeable.

Everywhere one looks these days of these devices are indeed useful in
there are new devices being intro- many areas.
duced into development projects: But ideas like these are certainly
hand-crank grain mills, water hauling not efficient or culturally acceptable
toots, pumps, OII presses, etc. Many in all cases. Much time, money; and
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credibility can he lost when these
d e v i c e s  a r e  intt~oduced  o n  t h e
assumption that there is a univers:rI
intermediate lcvcl  of technology.

For instance, in IJpper Volta I
tried a model oil press developed by
a local organization to test if it was
any  he t te r  thaii the tradit ional
methods.

I took it to Dori and worked with a
group of Mossi women to test its
efficiency. First they showed mc their
traditional method of making peanut
oil 1 and  then we tried the new oii
press.

The Mossi  women produce oil in
large quantities. Thirty kiiograms of
peanuts arc needed to produce 7.5
litrcs of oil. Small quantity pr~iuc-
tion was inefficient because of the
time and effort involved.

Culturally. making  the oil s;c~‘ms
very much like a social event.  with
three to  l ive  women work ing
together. The children play and share
in making and eating  ‘Kuli Kuli’ pca-
nut cookies.

The preparation process is the
same for both the traditional and the
new methods. First the nuts are
shelled with a decorticator. Then
they are grilied over  a tire. The skins
of the grill4 nuts are rhen  removed
by using a wood block and a mat
made from millet stalks.

The next step with the traditional
method is to grind the nuts into a
paste at the local grain mill. Boiling
water is then stirred into the paste.
This requires little effort, although it
does require fuel. The oil rises to the
surface and is removed as the mix-
ture is stirred.

The grain mill is not needed when
using the oil press. The peanuts are
instead chupped tine or pounded in

the mortar. I-his takes much longer
than taking the nuts to the mill.
although the small mill fee is not
paid.

I calculated that a half-litrc of oil
CGIII~ he produced in haLf an hour
with the traditional method. Two
hours were needed to get the same
amount i-r,,m the oil,prcss.

The parti::ular  oil press that we
used had several problems. some of
which COIJI~ he solved. The small
rounded plate that tits into the
cylinder Tao press the nuts kept getting
stuck  at a:1 angle inside the cylinder.
This was because of uneven prcssurc
caused either by :ineven chopping of
the nuts or by the fair that they were
inadcquatcl~ pounded.

“l‘hc press ii only larsc  enough to
take abt)ut  two kilograms of nuts at ;I
time. This does not produce enough
o i l  t o  m;lke i t  worth the time and
effort.

The oil press is also made  from
impor ted  mater ia ls  1% a skillcrl
blacksmith in the capiral  city.  It costs
US$lSO. and is very heavv.  hard to
clean. and totally unfamiliar to the
women.

The wooden mortar used in the
traditional method is inexpensive.
made from k)cal  mateiiais by local
craftsmen, easy to clean. and a fami-
liar part of every household.

The most important thing is that
the traditional method is aciually  fas-
ter and easier than the oil press.

The actual skimming 0; the oil is
one of the easier steps of the whole
production process. It would have
made a lot rn~ie sense to develop #:
machine that removes the skin from
the grilled nut. This is a slow, iabour-
intensive process that i:. still done
with a mat and wooden hoard.
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Another thing to consider is the
by-products of oil production.
Women make a bigger profit with the
traditional method by selling the Kuli
Kuii peanut cookies than they do
from selling the oil itself.

The by-product from the oil press
is a hard, cakelike mass of chopped
nuts that cm: he used as animal feed.
or pounded into powder for cooking
wuccs.  The market salcability of this
product has not been determined.

‘I he 011 press could be a viable
piece of intermediate technology in
another situ;;tion, it might he used
for sunflower or sesame seed oil pro-
duction. But it does not seem to be
better than the traditional peanut oil
production method in the Dori area.

Much better examples of intcrme-
cliate tcchnologics  t h a t  rctiucc  time
and labour needs are the decorticator
and grain mill. The decorticator has

Susan Corbett, WTA News, 19%

been in Dori for a few years. and ha<
proven i t s e l f  t o  bc function:_lly
efficient and highly acceptable. Shell-
ing the peanuts by hand requires
much more time and effort.

A simple decorticator machine is
available in Ouagadougou. A small
model costs $150.  while a larger one
costs $300.

The grain mill and motel- is a much
bigger investment. but it is becoming
a familiar business in many villages.
its primary use is to grind millet. the
staple crop of the Sahel. .\ separate
part cm be purchased to grind pea-
nuts into paste.

If oil production is a viable project
for this area, funding should he used
to buy peanut decorticat,lrs or grain
miils. These can be used on a co-
operative hiISiS in the villages as part
of a credit and training programme.

,,,’
/3(“. anana G ew Guinea

The \+omen  in Situm village in Mor-
obe Province had heard that a tcch-
nology centrc at the University in the
nearest towr: could assist communi-
ties to start income generating proj-
ects. At their request, a team from
the TcchnGogy  Ccntrc visited the
village to see what could be done.

the bananas into banana chips which
are a popular snack food in many
parts of Southeast Asia. This was
thought to be a good idea and so
training commence9  :n the method of
processing which involves slicing,
drying, deep frying and packaging.

There was found to be an ahun-
dance of bananas in the area, with
little use being made of these and
much wastage resulting. Thus arose
the idea of starting a village industry
based on the processing of bananas
into a tasty snack food. The Centre’s
food technologist suggested making

The problem arose as to how to
accomodate  and finance a business
based on the new skills. A small loan
was given to help purchase/make
equipment; the villagers themselves
also contributed their labour to make
an extension on the community store
where production could be carried
out. After two years, the women
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Banana:. ark SOW big business In PaDua New Gunned

h;lvc hccomc proli<ient  i n  banana
chip making and the husincss  is Ilour-
ishing.  ‘l.hc men  ii1 the vill:igts !i;lve
been very suppor~ivc  ~1~1 ;~I~c’ actively
invdvcd in the community inclustr\
too.  TllC outilow of young 1llcIl  IO the

to~11~  h;ls slowed down hccausc  the\
feel they now hxve useful work ;,(
llolllc: this pie~lses t!1e wonlc,,.

There h;lvc  been many difficulties
which could not have been easily
ovcrconic  w i t h o u t  xsistancc  fi-oni

the l‘cchnolqy c.‘csnlrc.  Atxlrt f r o m
the obvious prohlcmS  in le;irning the
process  itself, thcl-c w;is i~lso ;I pr~~h-
t c m  in that itie kero\enc stov::  wx
found to hc very expcn:;ive.  T h e
Technology Ccntrc showed the vil-
lagers how to huitd  ;I ‘lorenn’  wood
burning stove to rcp!ace  this and thus
cut costs. The Hexlth Authorities
visited the ‘factory’ and were  ahout

10 close it down hccausc  it did not

meet  w i t h  reguhltions.  T h e  T e c h n o -

l o g y  (‘cntre intcrvend  and t;liight

the women how to comply hv incor-
pordting \~,~i~ililr~illr;lill~i~~  t’dcitities
in the ‘lactory‘: !;~king c;rrc n o t  10
h~~ndte chips ;litcr frying: keeping
;inim;lt:: and insccls  o f f  tinishcd
foods: refraining from smoking on
the premises.  etc. Fin;rtly.  the Tcch-
nology Ccntre ~21s ncedcd to h e l p
establ ish 1, m;lrkct  for the pduct.
First. chips wcrc sold in snack-packs
ml t h e  University Campus. These
wcrc  ;I grc;lI s~~cccss  w i t h  staff  and

stutlcnts.  Second,  loca! supernixkc:ts
wcrc‘  approached: trial orders sold
ol.lT  s o  quicktv  t h a t  store-kccpcrs
wanted to buy far more than the vit-
l;lge industry could product: - even
if the community started  working at
this full-time. which they prefer not
to do.

The economics of the project have
yet to he work4 out. The setting of
salt  price is ;Irhitrnry. although the
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villagers seem happy enough wjith the revolving fund cm be estab!ishzd to
return they receive. There has yet assist other groi;,ps establish similar
been no repayment on the loan. village-based industries elsewhere.
although this i< desired so that a

Marilyn Carr. Glacksmith~ Raier~  Fioofing S29t  Maker. 1 W!.

3 LIVESTOCK AND ANIMAL HEALTH CARE

The derivation of an appropriate
food production technolcsy for the
poor must. of necessity. take into
account the inescapable arithmetic of
energy  transfer in the biosystcrn  and
the Pact that :he efficiency of f<>od
production is dependent on the
efficiency with which energy is used.
The primary food producers are the
green plants which use solar cn:rgy
to convert elements from the atmos-
phere and the soil into plant tissue.
The plants provide :he food which
grazing animals use to build up their
body substance, and from which they
derive the energy for life, movement,
and warmth. In turn, the carnivorous
animals obtain their food and energy
needs from the flesh of other ani-
mals. At each step in this food chain
a massive amount of energy is lost.
Plants use only between 1 and 5 per
cent of the solar energy available,
and animals which eat the plants con-
vert only about 10 per cent of their
food into body substance.

It follows, therefore, that in any
circumstances where it is necessary
for man to obtain the maximum
amount of food which the biosystem
can provide, the direct use of plant
sources. i.e. arable farming, offers

the mos! efficient appi-oath. Any sys-
tem in which food has to be specially
grown to feed anima!:;,  or in which
animals are g:-azed on land which
might otherwise be uscd  for arable
crop production is. in comparison.
very inefficient and will result  in a 90
per cent loss of productivity. Food
production systems for the very poor
must. therefore, make use of the
most efficient part of the food chain
by utilizing plant sources as much as
possible.

In situations where climatic con-
di:ions restrict possihiiities for arable
farming, pastoral agriculture in
which ruminant animals, such as cat-
tle, sheep and goats, graze on non-
arable land and convert plants which
man cannot eat into food which he
can eat, represents the best alterna-
tive. However. the organized pro-
duction of non-rmninant  animals. for
instance, pigs or poultry, represents
an inappropriate luxury which no
poor community can afford. These
animals require the same type of
food as man, and thus compete
directly for available food supplies.
In addition, they are inefficient con-
verters. If a family eats 1Okg of maize
it will obtain some 35,000 calories
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and 9OOg of protein. If it feeds l(!kg very small scale when the animals 3rt‘
of maize to poultry or pigs it will finding food by foraging or eating
obtain only 3,500 calories and 90g of household scraps. In such circum-
protein -hardly a good deal by a.ny stances they can provide a very occa-
standard. The use of pigs or poultry sional. but tasty. supp!ement  to the
as food producers is only logical on a diet.

Jim McDowell. Appropriate Technology, 1983.

Major advantages of small animals
over large animals for small farms
are:

Sma!l animals reach productive or
sexual maturity more rapidly and at a
younger age than do large animals.
For example. sheep and goats can
give first !?irth  and commence lac-
tation around eighteen months of age
(less in some cases) compared with
thirty two or more months for a cow.
Some breeds of fowl reach maturity
in six to sight weeks.

Large animals are usually selective
consumers of feed and forage
whereas small animals, at least some
species, are less selective and con-
sume whatever is available. For this
reason, some animals can b- raised
on feeds and forages. incl*;umg kit-
chen refuse, that would ,herwise  be
wasted.

The space required for handling
and feeding small animals is much
less than that required for larger ani-
mals. This is particularly important in
respect of feed production because
the space required to produce feed
for a few small animals is less than
that required for one large one.
Thus, it could become feasible for
many small farmers, although not all.

Some animal species and even

some animals of the same species
have more efficient feed conversion
ratios than others so that the former
require less feed per kilogram of
liveweight gain. For example. the
ratio for fattening improved breeds
of pigs on a balanced ration can be
less than 4:1 whereas for cattle it is
around 9: 1. Thus, in most cases, ani-
mals with highly eficient feed conver-
sion ratios would be best suited for a
small farm with its limited feed
resources.

The productivity of improved
breeds of some small animals under
good management can be similar or
even superi-:r  to that of large animals
when compared on an animal unit
basis.

In general. there are fewer fertility
problems.  in the case of small animals
under good management than in the
case of large animals.

Finally, the relatively small size
and low cost of small animals makes
them more freely available to low
income households who have neither
space nor capital for a large animal.
In this respect, small animals might
also be utilized by landless labourers.

A major constraint to the success-
ful implementation of a programme
of small animals for small farm proj-
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ects may be the reluctance of the
individuals involved to consume a
product that is not part of their tra-
ditional diet. However, there are
experiences that indicate that this
probiem can be overcome. Ghana
has an extensive action campaign for
promoting the consumption and rear-
ing of rabbits and it is successful.
Milch goat numbers increased
rapidly in Europe and Japan during
World War 11, even though people
prci’l;-rccd  LUW’S ir,ilk. Rabbit prudu~:-
tion reached its peak in the United

D.L..  Huss.  WxldAnimal  Review. 1982.

j,:w
The promotion of small-scale poultry
production units in developing coun-
tries ;:as often been suggested not
only as a means of improving the diet
of the rural population but also as a
source of additional income for rural
families. During the past two decades
many developing countries have
initiated schemes to foster poultry
production in rural areas by provid-
ing such supporting services as the
distribution of improved breeding
stock among farmers, balanced
poultry feed rations and massive vac-
cination prcgrammes  against the
major poultry diseases. The perfor-
mance of such schemes has been
uneven, and results have been disap-
pointing. Moreover, some govern-
ments, faced with growing domestic
demand for poultry products, have
been supporting large-scale intensive
poultry production systems to the
neglect of the smaller rural units.

A background paper recently pre-

States during the same war and many
traditional red-meat eaters found
rabbit meat to be a delicious substi-
tute.

It might be possible to develop a
programme in some areas in which
small farmers couid raise smaii ani-
mals on a contract basis with indus-
tria! or marketing organizations.
Arrangements similar to this is one of
the reason: why the poultry industry
has grown raptdly  in certain coun-
tries.

Poultry Production

pared for a meeting of the FAO
Intergovernmental Group on meat
makes  clear how modern large-scale
poultry operations have become a
major factor in making poultry pro-
duction the fastest growing food sub-
sector in developing countries. The
study reports that in the higher-
income and more urbanized coun-
tries of Latin .4merica,  North Africa
and the Far East intensive commer-
cial operations now account for
between 7G and 90 per cent of total
poultry production. In some Near
East countries it has reached 90 to
100 per cent. Even in lower-income
countries in Asia and Africa, largc-
scale operations account for between
one-third and two-thirds of all
poultry production.

‘These enterprises,’ the study
notes, ‘are heavily dependent on
imported inputs, not only at the time
of their establishment but, to a con-

siderable extent, also during their
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operation. Hatchery, automatic feed-
ing. slaughtering, processing and
packaging equipment is generally
imported and so is the equipment for
the compound feedingstuff factories
which supply these enterprises with
feed.’ In some cases. feed itself is
imported directly from abroad, as are
the required pharmaceutical sup-
plies.

Ir mically,  although most poultry
species originated in the tropics and
subtropics, many developing coun-
tries depend  on imported breeding or
commercial stock. During the past
tive years, the European Community
,md the United States  have more
than doubled their exports of highly
productive hybrid strains to develop-
ing countries. Most of these sales are
by a small number of transnational
companies.

Does large-scale intensive poultry
production pose a threat to poultry
development programmes in the
smallholding sector? A Professor of
,Poultry  Production at Ein Shams
liniversity  in Cairo, does not think
so. ‘Rural pouhry production and
commercial or intensive poultry pro-
duction should be able to coexist and
not compete with each other,’ he told
the expert group that met in Rome in
1981.  ‘The target consumer of com-
mercial or intensive production is
main!y the urban population, while
the main consumer of rural poultry
production is the rural community
itself. In fact, small units of rural
poultry production may grow into an
intensive unit wher market con-
ditions are suitable and the producer
gets adequate training and exper-
ience.’ He urged government exten-
sion services to seek out small
producers who wanted to specialize

in poultry production and help them
to form associations and marketing
co-operatives.

There are a number of reasons. he
says, why government schemes to
assist small-scale producers have not
had the desired impact. These
include a lack of close collaboration
between government authorities and
farmers, the absence of organized
marketing systems for poultry pro-
ducts, inadequate funding and credit
and the difficulty of getting feedback
information from farmers that would
help to improve future programmes.

Gradually, however. a number of
countries are beginning to make
some progress in promoting poultry
development in the smallholder sec-
tor. One successful model is the
Fayoum co-operative in Egypt which
distributes improved native birds to
village housewives, supplies them
with feed from its own mill and mar-
kets surplus eggs and birds. India’s
Special Poultry Production Pro-
gramme, under the current Sixth
Plan  per iod  ending  th is  year
increased its coverage among small-
holders and [andless  labourers from
68 to 168 districts. Pakistan has had a
co-ordinated nationa! programme for
the development of rural poultry
since 1975 under which 800,000 birds
of improved breeds have been distri-
buted at the village level and more
than 60 million birds vaccinated at
cost. As poultry-rearing in Pakistan
is carried out mainly by women,
extension work has been conducted
increasingjy  by female staff.

Yet even where such programmes
hav- been effective, it is often found
that gove,rnment  incentives have
been benefitting the intensive com-
mercial operations more than tra-
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ditional pro&cers in the countryside.
Of particular benetit  tn the modern
sector have been tax exempti low
intcrcst crec~!ir, liberal policies
regarding the import of equipment
and feed, and subsidies on inputs or
production. In Brazil. the second lar-
gest producer and leading exporter of
poultry meat among developing

Ceres.  1983

countries. the industry has been able
to borrow at interest races about two-
thirds below the commercial rate and
to benefit from export performance
premiums. In a ntmber of petro-
leum-exporting countries subsidies
on poultry and egg production have
tended to benefit mainly the modern
sector.

Operation Flood is weaving a supply
web between rural milk producers
and urban consumers in India on a
scale that has never before been
approached in this vast and highly-
populated sub-continent. Reaching
the smallest towns and villages the
scheme buys as little as a litre or two
from t~he producer to deliver it.
chilled and pasteurized, through
automatic vending machines in the
cities.

The  Ind ian  da i ry  scheme is
designed to supply regular quantities
of milk at reasonable prices to house-
wives in the four major metropolitan
cities of Delhi, Bombay, Madras and
Calcutta. .4 novel feature is that
neither the Indian Government nor
private sources were tapped for fund-
ing. Instead, an autonomous body.
the National Dairy Development
Board (NDDB). obtained surplus
dairy products (skimmed milk
powder and butter oil) free of charge
from the European Economic Com-
munity and with the funds generated
from reconstituting and selling these
products set about establishing links
between housewives in the cities and

small farmers in the surrounding
‘milkshed’ arcas.

Funds of Rs.116  crores (US$130
million) were raised for the first
phase of Operation Flood which
began  in 1970.  The second phase.
which started in IWO, involves a
further Rs.385  crores (US$j?O mii-
lion) generated in a similar manner.

Operation Flood is nation-wide in
scope, but it is centred  on the small
town of Anand in Gujarat. This is
also the site of the NDDB head-
quarters. The town has a his!ory of
successful dairy co-operatives span-
ning almost four decades. Amul, now
a brand name for a range of Anand
Milk Union Lirnited milk products, is
a household name throughout india.
Much of the credit for the present
scheme’s success must go, however,
to its dy,lamic chairman Verghese
Kurien, now in his early sixties. who
has pioneered dairy co-operatives in
India.

Key to Operation F!ood is the
organization of thousands of pre-
viously scattered and ill-paid rural
producers, small farmers with one or
two buffaloes? into highly efficient
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co-operatives. Milk, as Verghesc
Kurien never tires of pointing out,
has two properties which distinguish
it from other agricultural produce. It
has a short life and there is a big sea-
sonal variation in production (sum-
mer is a lean period, because fodder
dries up). It is thus tailor-made for
collection by co-operatives, such as
that in Anand.  It allows a farmer’s
wife (all over India the care of cattle
and buffaloes, as well as control over
the income they yield. is in the hands
of women) to hand over supplies
twice a day and receive  cash payment
at tixed rates and not according to the
whim of the local wholesaler.

Anyone who visits the Anand col-
lection centrcs can set orderly
queues of women form soon after
dawn and again at dusk. The women
tip their containers into a pan, where
an employee of the co-operative tests
its fat content and notes this down in
a register. The very next day, each
‘producer’ is paid according to the
amount and quality of milk she has
delivered. With the resources raised
by selling milk in the cities, the
N D D B has created eighteen

‘Anands’ in the country; by 1980. 1 .3

million farmers had been drawn into
the programme, with the help of
11,200 dairy co-operatives.  For the
first  time in India - and probably
any developing country of its size -
the dairy ‘industry‘ is being moder-
nized and producers are being
assured a fair return.

A somewhat startling feature of
Operation Flood is that these unique
rural organizations don’t actually
produce food for direct consumption
by the farmers. On the contrary, the
milk is consumed far away in the
cities and in many cases, especially in
Harijan or low-caste families, this
means that the producers, by selling
their milk, arc themselves deprived
of it. What the technocrats who man
the NDDB believe is that milk co-
operatives can help transfer incomes
from the cities to the countryside.
Every evening at collection centres in
Gujarat,  for instance. it is common
to see women come straight out to
the vegetable vendor who parks his
cart alongside and buy their families’
daily needs wtth the ‘milk money’.

Darryl D’Monte,  Developmentandcommunication.  1983.

Because, as the cliche puts it. everything is connected to
everything else, even a conventional, modest, solid devel-
opment project. can have the unforeseen effect of making
vulnerable members of society, namely women, worse off
than they were before. Any disturbance of the status quo
can put them at risk. A good example comes from the
‘white revolution’ project in India.

On the face of it, the ‘white revolution’ scheme was
inherently a good development. It involved the introduc-
tion of dairies in order to improve the production and dis-
tribution of pasteurized whole milk to urban areas. It



reduced waste, cut down disease and improved the nutri-
tion of poor people in urban areas. Unfortunately. poor
women in rural areas ended up worse off than before.

In Gujarat State, women of the poorer castes used to
graze buffalo, seeking out marginal areas of grass. They
would milk them, make butter and sell the fruits of their
labours in a nearby town. They would keep the skimmed
milk to feed their own families. Now all this has changed
since the dairies handle the cattle, and the dairies are run
by men. Thus the meagre but independent income the
women used to earn has mostly disappeared. Poor fami-
lies no longer get the benefits of the buttermilk, which
they received free; instead they need cash to buy milk. but
have lost their capacity to earn it. This development in

Development Cujarat State is being parallelled in Maharashtra State in
Forun~,June  i980. Mawat.

‘s
In the eyes of many people familiar with developing coun-
tries, goats, with their vacuum-cleaning eating habits. can
and do devastate land and lay waste  to forests. At least
one outraged person has blamed them for the decline of
the Muslim Empire.

This is rubbish. Goats can survive on land that cannot
support another species of livestock. Thus, ‘goats have
come to be associated with poor people, marginal land.
pockets of poverty and hence are often found in areas
where the last stages of erosion and decay have been
reached. Goats then become the culprits. taking the
blame for what is actual!y  man’s mismanagement of the
land.

But attitudes towards the goat are changing. writes
Wernick. ‘The talk these days is of how the goat can com-
bat hunger and provide, on a daily basis, the essentials of
life for the family that cares for it.’ Goat milk, for
example, is very nutritious and can make a significant con-
tribution toward providing the minimum nutritional
requirements for a poor man’s family, thus, in effect,
becoming the poor man’s cow. ‘In developing countries,
national and international programmes are now aimed at
increasing the productivity of goats, improving the local
breeds, introducing dual purpose goals where the animal
previously had been raised only for meat (or not at all).’

‘All these plans are well intentioned and some work,’
Wernick writes. An African expert says that ‘those that do
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Goats are valuable-~~~aqd  manageable, (Don Allen, UN/CEF,

IX1



Over the centuries the camel has slowly been moving west and south from out
of the Horn, a living indicator of :J dying environment. The camel has now
spread to the west of Lake Turkana. to the Nilotic people for whom the lake
was named. The Turkana were originally cattle pastoralists when they arrived
in Kenya in the eighteenth century. But their large  numbers and herds soon
caused severe  environmcnlal  degradation. Their own oral traditions recount a
land rich in rain, trees and grass just three generations ago. Today there is a
desert.  in the mnctcenth  century they began to raicl  the Rcndillc and Gabbra.
stealing  cnmcls  from them. Today the Turkana have large camel hct-ds  and
without them they would not be able to survive in their increasingly hostiie
environment.

The same process is taking place further south in Kcnva. The Samburu,
northern cousins of the Maasai, live south of the Rendille In relatively heavy
Acuciu bush country. They are also blessed with several high rainfall moun-
tain areas which provide good grazing for cattle -once the forests have been
burned down, which is happening at an alarming rate. The Samburu have
been compressed into about 60 per cent of their early twentieth century range
by pressure from surrounding peoples and by land alienation for a national
park and private ranches south of them. and their population has gr.>wn con-
siderably over the past eighty years. The ancient  rcsponsc  of migrating to
better pastures is no longer open to them. Increased population necessitates
larger herds to feed the people, which when coupled with smaller grazing
lands inevitably leads to over-grazing, deforestation and desertification. As a
result of a drop in the productivity of the land. which is then expressed  in
lower milk, meat and blood yields from livestock, the Samburu have i~ecently
become interested in acquiring camels. The price is very high. preventing the
acquisition of as many camels as the Samburu would want.

The Pokot, who live south of the Turkana and west of the Samburu, are
also turning to camels. Those fierce pastoralists have managed to build up
quite substantial camel herds from incessant raiding on the Turkana. Camels
are now even spreading south of Lake Baring0 to the Maasai-speaking
Njemps (II Chamus). Camels cannot move any further south by natural
means as the land is owned by farmers and ranchers. The land used to be
occupied by the Maasai, but the British colonial government moved the Maasai
south and opened the land to European settlement. Most of the land has
now been transferred to indigenous Kenyan ownership since independence in
1963, but modern agricultural techniques and a private land tenure system
still prevail. If it were not for that barrier of private land and fences in all
probability camels would continue their southward migration down the dry
Rift Valley to the Maasai and with them into Tanzania and eventually even
further south. Kenya marks the most southerly extent of camel expansion in
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Africa, yet they would do comparatively well in many parts of southern
Africa.

People like the Samburu, Turkana and Pokot have  a deep emotional
attachment to cattle built up over centuries of interrelations and mutual
dependence with them. A cow) or bull is not simpiy a piece of property or a
source of food for the Kenyan cattle pastoralist; each animal is like a part of
the family. being named and cared for. and it can have an important social or
ritual significance. What then is the great attraction of the came! for such
cattle-loving people? Why do they desire it? In a trade a good milch camel
will fetch between two and five cows and up to thirty sheep and goats - if a
milch camel  for trade  could ever bc found. The pastoralists with small camel
herds arc also constantly complaining that available camels are too few and
too expensive.  They want to increase their camel  herd, but are unabic to do
so.

There are some excellent reasons why the camel is so sought aitcr. Some
the pastoralist realizes, others he does not appear to be conscious of. Indeed,
anyone interested  in combating desertitication should be interested in the
unique qualities of the camel, some of which have only recently become
appreciated as a result of detailed research within the last decade.  The camel
is significantly superior to other livestock animals in terms of food production,
its effect on the environment. and even in controlling human population
growth. The camel should not be thought of as a specialized animal, adapted
only to deserts. In fact. the camel is an extremely versatile animal. while it is
the cow which is the more specialized in terms of its needs and potential uses.

The average female camel Lt northern Kenya produces from five to ten
times more milk per lactation period than a cow. A camel will lactate for
rnore than a year after giving birth while the cow usually ceases giving milk
within nine months or less. During the rainy season when pasturage is good
the camel will give an average of about 10 litres of milk a day, a cow wiil pro-
duce less than 5 litres. In the dry season the cow will practically dry up while the
camel will continue throughout to give from 3 to 5 litres a day of milk-approxi-
mately that which a cow will give at the best of times. Thus. a camel will con-
sistently provide a substantial quantity of milk for human consumption over
the course of an entire year, while cow’s milk production is relatively small
and highly variable. Because of the very low milk producing capacity of the
cow during dry periods, and their poor resistance to drought. the cattle pas-
toralist tries to have the largest herd that he can. There is no thought of cull-
ing unproductive animals to take pressure off the pasture; the expectation
being that an unproductive animal may survive the next drought and then be
used to trade for grain or for some calves to rebuild the herd. With everyone
trying to maximize his herd the limited rangeland inevitably suffers.

The feeding habits of cattle and small stock are also much more destructive
than those of camels. Cattle and sheep feed almost entirely on grass, as long
as it is available. They also eat the green leaves of shrubs and herbs in the
understory. The goat will devour almost anything within its reach, including
Acaciu  seedlings, which seriously reduces tree reproduction. All three species
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travei to and from grazing areas and water points in bunched up herds with
their hard and sharp hooves kicking up clouds of dust as they scuff the earth.
The cumulative results are the stripping of ground cover and the vjery destruc-
tive trampling of that barren land. Erosion pulleys that end up carrying away
tons of top soil often start out as livestock trails.

Camels, on the other hand. have a very wide diet and eat the leaves of
shrubs, trees and herbs, as well as grass. They do not overgraze any type of
vegetat,ion,  and they can eat into the upper stories of vegetation that other
animals cannot (except for tree climbing goats). thus lessening the pressure
on the lower vegetation levels. Camels also disperse much more  and travel
farther than other livestock types while feeding, a trait which again lessens the
cffccts of vegetation consumption. The dispersed movement pattern  of
camels also reduces the effects of trampling, although with their soft. Hat
hootlcss  feet littlc damage is caused anyway. In short. camels do not strip and
kick up soil from the ground with the result that soil loss is minimized and
trees have a much better chance to reproduce.

The camel is also much more efficient than the cow in converting vegetation
into milk. Studies in northern Kenya show that :I camel can produce one litre
of milk for human consumption from about 2kg of vegetation dry matter. To
product an equivalent litre for human use a cow must consume more than 9kg
of dry tnattcr. The camel, then. is more than four times as cffcient than cattle
in converting its food to human food. The implications of this finding for the
future of pastoral economics in semi-arid and arid lands cannot he underesti-
mated.

Another cnvironmcntal  plus for the camel  is the type of scttlcmcnt pattern
it permits for people. The more dispersed settlements and livestock are, the
less the land is affected  by tree and bush cutting for tirewood and stock
enclosures, and by livestock grazing and trampling. Camels arc justly famous
for their ability to go for long periods without drinking, and they can carry
water long distances to settlements for human needs. Camel pastoralists can
thus live in areas where there is good pasture but no water. Cattle pastoralists
have no such option since their anima!s have to be watered at least every
three days, making it necessary to live within a maximum radius of about
40km from a water source, although 15 to 20km is more common. This tends
to concentrate cattle people in certain parts of the range, putting excess press-
ure on natural resources, while leaving other areas unused. Camel pastoralists
can live up to 8Okm from water. allowing a more even distribution of settle-
ments over the land.

In northern Kenya and most other semi-arid and arid areas rain falls unpre-
dictably in patches over the landscape. It is rain that spurs plants to grow, so
the pastoralijts must be ready to go where the rain has fallen. Mobility is
therefore essential, and it is that perpetual chase for patches of good grazing
that makes the pastoralist a nomad. If a settlement stays in one area too long
overgrazing results and the people create a surrounding circle of uprooted
bushes and grotesque trees with lopped off limbs. Camel pastoralists like the
Gabbra will move ten times in a year, but cattle people like the Samburu
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might stay in the same place for several years. It is a very great effort for cattle
pastoralists to move, but camel people can pack everything on the backs of
their beasts and be on the move with twenty-four hours notice.

The last environmental advantage of camel pastoralism over that of cattie
pastoralism is one of the most important. Cattle pastoralists burn bush, forest
and Savannah  to create grasslands, because cattle depend on grass. Camel
pastoralists do not need to burn because camels do very well in a bush
environment. Fire has undoubtedly done more to modify the earth’s terres-
trial habitats than any other single factor. and most fires have been and are
anthrop:>genic.  In highland areas where rainfall is high the creation of grass-
land plains might not be environmentally deleterious.

Daniel Stiles, The Ecologist. 1984

In most developing countries, animal
health care is customarily provided
by an inadequately-financed state
veterinary hierarchy of professionals,
from the chief veterinary officer to
the held veterinarian supported by a
range of para-professionals.  No mat-
ter what changes occur in the politi-
cal structure of a country. there is no
way in which a group of marginal
livestock farmers could exercise
direct control over this service in
order to ensure the level of clinical
veterinary service they require. If the
number of private veterinary sur-
geons were sufficient and the level of
resources were adequatel then one
solution would be for a group to
employ its own vet; but for the fore-
seeable future, considering the real
cost~s of training veterinary surgeons,
it is unlikely th:!t  such a level of
resources would be generally avail-
able in many countries.

An alternative animal health care
package that positively discriminates
in favour of marginal livestock
farmers is required and could have

the following characteristics: live-
stock owners would need to know
each animal individually; it would
concentrate on preventative rather
than curative measures; endemic dis-
ease would be reduced by vaccina-

here there is no vet,-

(Basics, 7982)
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t ion programmes and parasite
control; where possible, levels of
feeding would be improved; hygiene
levels would be upgraded, especially
for animals which are housed;
improved breeding and selection of
animals wouid be practised;  simple
first-aid measures would be available
for injuries and the commonest dis-
eases; an animal insurance scheme
would be available to protect the
farmer against loss. To implement
such a package, the farmers would
require ;! community-controlled ani-
mal health worker, who ha,d  received
the ncccssary  training in these skills
and whose job it wou!d he to transfer
the skills to the livestock farmers. If
such a package were generally

adopted, the role of the vetcrinaq
surgeon would change from provid-
ing a ‘fire-brigade’ service to being
one of adviser and trainer and pro-
viding a r e f e r r a l  Sei?.iCe.  T h i s
example also raises an interesting
point, simi!ar to many other aspects
of agricu!tural  administration, that
no maiter how completely the com-
munity contrcls  the animal health
scrvicc  at a local level, it would he
able to do littlc about epidemics
which  :;irikc the region.  There
should, thcreforc. be a strong
demand from the community that
cpidcmicdisease becontrolled  region-
ally or nationally, a role for which
the state veterinary service is per-
fectly designed.

Patrick Mu&my,  Appropriate Technology, 1982
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Technology  for Development

Health, Wuter und Sanitation

t~liiAl~.l~tr  ~~~oNL)~~r~oNs  vary greatly both within and between  coullil its. bui
throughout the developing world ,illcy  arc substantially inferior to those in
aftluent countries. While life cxpectrmcy  has increased  in most developing
countries since the 1950s. it remains low relative to developed countries and
the rate of increase is declining. Low life expectancy reflects very high death
rates among children under live years of age. In the poorest regions of Jow-
income countries. half of all children die during the first year of lift. For
people  who survive hcyond the age of five, life expectancy is still less than in
dcv~lopcd  countries and  disability, dchdity and temporary incapacity are
often serious prohlcms.  It is estimated that one-tenth of the life of the average
person in a dcvcloping country is seriously disrupted by ill-health.

Improving health is a popular priority in developing countries and health.
along with education. has become a major indicator of dcvelopmcnt.  Most
countries now have publicly tin:mced  systems of health care and programmes
of investment in sanitation, +vater  supply, and health education. Government
health facilities generally reach to the district or. in a few sountrics. even to
the village level !,I total as much as six to ten per cent of gross domestic pro-
duct (GDP) is spent by the public sector and by private individuals on health
care.

Despite the large expenditures on health, and the technical feasibility of
dealing with many of the most common health problems, efforts to improve
health have had only a modest impact on the vast majority of the population
in most developing countries. This is attributable to three major factors. First.
health activities have overemphasized sophisticated, hospital-based care,
mainly in the urban centres. while neglecting preventive public health pro-
grammes and simple primary care provided at convenientlv located facilities.
Second, even where health facilities have been geographically accessible to
the poor, inadequate training of staff. poor supervision. inappropriate ser-
vices and lack of social acceptability have often compromised the quality of
care they offer and limited their usefulness.

Third, the emphasis has been on curative medicine rather than preventive
care through health education, and even when health education programmes
are available, there are often infrastructural and socio-economic constraints
limiting their impact. In many cases. these constraints relate to the lack of
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water and Furitation facilities near the home, to the special role of women in
preventive .rcalth  care, and to the time and cash constraints that women so
often face. For example, as a recent World Bank publication explains: ‘it is
unreasonable for a heaith programme to exhort people to ilscl purer water if
women without a water supply in or near the home must carry more water _.
Advice on better nutrition and health practices is wasted unless women are
assured of resources to follow such advice and will not be prevented from
doing so by their husbands and families.”

The lack of a sanitary environment is a matter of particular concern. In the
early lOXOs,  it was estimated that over hatf of the people in the Third World
had no access to safe drinking water and three-quarters had no sanitation
facilities: and the situation is getting worse. With an estimated eighty  per cent
of the world’s disease linked .o unsafe water and poor sanitation. it is obvious
that the issues of health, water and sanitation need to be examined and tack-
led together.

Concern over  these issues has brought about a radical change in thinking as
to the ways and means of improving the access of the vast majority of people
to basic health and sanitation facilities. Obviouslv, increased  resources are
essential and the two major international initiatives in this field (namely,
Wt.lO’s goal of health for all by the year 2000, and :hc UN ‘Water and Sani-
tation Decade’s goal of water for all by IoYO),  have attempted to focus the
attention of donors on this need.

Several  of the general extracts in this chapter refer to the scnlc of the
health, water and sanitation problem; the magnitude of the resources needed
to overcome it; the disappointing response to promotional activities aimed at
attracting resources; and, as S consequence, the increasc.t  need to identify
systems, techniques  and technologies which allow greater numbers of people
to be reached at a lower cost per head. Frequent reference is also made to the
need for systems and technologies which the users can participate in and help
build or run and maintain themselves.

Do such systems exist? What do they entail and have they been successfully
implemented in poor communities of the Third World? Most of the specific
extracts in the chapter address these questions by showing there are viable
technological packages available which provide practical, low-cost alterna-
tives to the over-sophisticated techniques and technologies imported from the
West. Some of these, such as the now famous Chinese health care model with
its ‘barefoot doctors’ (part-time health workers chosen by and responsible to
the community) and the various types of improved pit latrines, have been suc-
cessfully applied on a very widespread basis.

Section 1 of the chapter covers primary health services. It starts with an
extract by Susan Rifkin which summarizes the basic principles of the Chinese
health care model. Subsequent extracts illustrate different aspects of adap-
tations of this model in South Asia and in Africa, which have been chosen to
reflect the two major themes emerging from the health auxiliary literature.

1 World Bank, Recognizing the Irwisible  Woman in Development, (Washington. 1979)
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These are: the advantages and disadvantages  of choosing and training tra-
ditional midwives or bcalcrs  as auxiliaries: and the emphasis given to preven-
tive cart and low-cost. often home-made cures. As a contrast to these
extract,s.  that by Ivan Illich illustrates the problems of modern medicine with
its reliance on modern drugs.

The rural poor often need access  to facilities dealing with specific health-
relaied problems. These include simple surgery  (e.g. to treat lacerati(m:;.  abs-
cesses and limb fractures); eye care (particularly cataract removal); and the
provision of low-cost aids such as artificial limbs. By comparison with the
literature on health auxiliaries, there are very  few examples of these specialist
schemes. However, the extracts on barefoot surgeons, eye camps and artifi-
ciai foot making demonstrate the desirability and possibility of pro\Gding such
facilities to rural communities on a iow co3i basis.

An important issue covered in the section is that of increasing the emphasis
on the use of existing (improved) medical skills and knowledge which rely on
locally available materials, rather than modern imported drugs. Extracts have
been selected to demonstrate the range of traditional skills. the scope for
applying modern scientific principles to improve traditional practices and
cures. and the breakthrough being made in treatment of diarrhocal discascs
by the application of locally made oral rehydration mixtures. These contrast
with the extract on fluoride levels in toothpaste which demonstrates how
vested  interests can lead to the promotion of inappropriate (often harmful)
health products in developing countries.

llrextricably linked with the health problem is the challenge of providing
safe water supplies and sanitation tcchnologics  which arc capable of manufac-
ture at the local level or, in some cases. by the users themselves.  The second
section of the chapter  has extracts which describe a number of these  technolo-
gies including hand-pumps, rainwater catchment schemes, fcrrocement water
storage systems, ‘water  filters, pour flush latrines and other types of improved
rural and urban sanitation systems.

The availability of such technologies is a necessary condition for meeting
the goals of health and water for all by the end of the twentieth century. It is.
however. far from being a sufficient condition. Many of the extracts demon-
strate that the problems associated with technology for water supply and sani-
tation are related more to ,software  (organization, management, manpower
and education) than to the hardware itself. The introduction of any improved
technology is difficult. In the case of water supply and sanitation technologies,
the problems are often compounded by the difficulties experienced by (predo-
minantly) male engineers and extension agents trying to work with predomi-
nantly female end users.

A major constraint hampering the provision of adequate water supply and
sanitation is the lack of awareness of the benefits that come from (and conse-
quent,ly  the lack of social acceptance of) safe water points, and - even more
so - of sanitary latrine and other arrangements for improving personal
hygiene. The extracts reflect the particular socio-cultural difficulties involved
in introducing pit latrines in many societies. Information and public education
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schemes  aimed at tackling water and sanitation problems are often inad-
equate or totally lacking. Once improved systems  have  been introduced. they
often fall into disuse beca~~se of :he scarcity ot qualified human rcsourccs  and
inadequate management and organization tcchniqucs.  including a failure to
capture community interesi. It isestimated that an appailing thir:y-five to fiftv
per cent of such systems in developing countries hccome inoperable five ycari
after installation. Sanitation schemes ZISO have a high failure rate. It is
because nf these figures that 5: extracts in this section  concentrate more on
the problems of acceptanci  . operation. maintcnancc  and use of the !cchnolo-
gies than on the hardwa~c itself. Special note should bc made of the role of
women in projects of ttl:s type.

Some o f  t h e  cxtra,ts  included in  other chapters  have  rclc\:ancc  t o  the
health, water  and s;:;litation theme.  Rtcacic~n  arc rcferrcd in particlar to the
extracts  on the production of low-cost drugs in Chapter VII. and the training
of village health workers  and village pump mechanics in Chapter X. In
addition, the important issue  of nutriticn, which is closely linked IO health
and well-being. is referred to in many of the extracts in Chapter 111.

1 HEALTH

In the gloom of the profound health
crisis which affected  all coun!ries in
the 1YhOs and 70s one ray of light was
the Chinese experience 111 health. In
the pre-I949 period. China was a
country whose mortality ligures
attested to the depths of human
poverty and suffering.

The first years of the Communist
revolution drastically changed that
picture. By 10% China had virtually
eradicated the most prevaleni com-
municable diseases including small-
pox, scarlet fever, diphtheria. and
cholera; had built a strong preventive
network in both urban and rural
areas; and had extended and
expanded health care to the majority
of its 500 million people. This had all
been done without large investments
in building new hospitals, in training

doctors or in buying sophisticated
drugs or medical technologies.  These
ach&cments charactcrizcd what
became known as the Chinese health
care model.

The Chinese model was built on
four health care principles. The first
was the absolute commitment to pro-
viding some type of health care to
cveryonc regardless of position.
location or ability lo pay. Private
practice was abolished. Government
facilities were consolidated. Services
were decentralized. Priority was
placed on health care in the rural
areas where over eighty per cem of
China’s people lived. Mobile medical
teams of specialists from urban areas
were sent to serve and teach in
remote areas with the purposes of
both distributing health care and

190



acquainting city doctors wjith  the dis-
eases most .common to Cnina’s  rural
j,CbPlC.

The second principle was that pre-
vention was to receive priority.
Resources were not allocated to sup-
port large research institutions. send
medical pcrsonncl abroad to riceive
advanced training or build more
large. highly sophisticated curative
ccntres. Rather. nioncy,  manpower
and materials ~werc mobilized to
!>uild  a strong prcvcntive  network in
bo?h  urban and rural arcas. Mass
inoculation campaigns were carried
out. Anti-epidemic stations were set
up and staffed with the equivalent of
medical auxiliaries.  Health education
was cmphasizcd.  The ihrust was to
improve the living cnvironmcnt,
housing and nutrition so people once
cured did not merely return to the
very conditions which caused their
disease in the lirst place.  Scarce
health resources were not to be
poured into ii hottonilcss  curative pit
but were instead to be positively
invested in ensuring that a healthy
population could build the new
nation.

The third principle was to unite
Western and traditional Chinese
medicine.  The Chinese saw the value
of both the SOO.000  existing Chincsc
medical practitioners (as compared
to the 20.000 Western  trained doc-
tors). and the medicines and treat-
ments they utilized. Chinese medical
care was affordable.  accessible and
acceptable to the majority of Chinese
people.  Rathc: than depending on a
mass influx of foreign aid to provide
Western medical facilities, or putting
all scarce resources into the very
expensive training of a relatively few
Western-type medical personnel, the

Chinese opted to use the exist ing
resources in hoth medical tradition,
to dcliver health care to the people.

The final principle and perhaps the
one which most tired the imagination
in other countries was ihat of com-
munity pariicipation  in health. This
idea took several forms. The most
wide-spread was the mass campaigns
where all people in all production
unite participated i n  r i d d i n g  t h e
country of disease factors such as
rats, Hits. and bedbugs. sweeping the
streets and cleaning them of rubbish.
treating VD cases and digging irriga-
tion canals to bury snails which
carried schistosomiasis. These
campaigns provided vehicles for mass
health education and experience in
eradication  of disease. They  a l so
mohilizcd vast amount’\  of availahlc
manpower to address the tasks of dis-
cast control. sanitation improvement
and incrcascd agricultural production
through irrigation works.

A second form of community par-
ticipati:m was the creation  of the now
famous ‘harcfoot doctor’ who was a
part-time health worker chosen by
and responsible to the community.
The barefoot doctor not only pro-
vided an additional manpower
resource  hut also a trusted contact
person for health care of the com-
munity. The barefoot doctor was not
so much an extension of the medical
services as ;I confirmation that com-
mon people could act upon their own
health problems. The barefoot doc-
tors denied the monopoly of the
medical professionals in delivery of
health. They attested to the wisdom
of laymen and their ability to take
and carry out decision which made
differences to the standard of living
in poor rural communities.
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The Chinese health care model
was preventive, decentralized. rural-
b a s e d  a n d  labour intensive.  I t
defined health as not only the
absence of disease but as a total
improvement in the life of the indi-
viduals. It understood that health ref-
lected existing social, economic and
political structures. Most impor-
tantly, it believed all improvements
in man were a result of political wili.
To the Chinese leadership, from Mao
‘I’zc-dong  to Deng Xiao-pang,  politics
is always in command.

The impact of the Chinese health
care model has been evident. Many

Susan Rifhin. Ub!/CEF  New,s.  1982.

of the ideas have been encapsulated
in the WHO/UNICEF concept of
Primary Health Care (PHC).  The
PHC document prepared for the
Alma Ata Conference recognizes
health as a reflection ot socio-econ.
omit-political systems, hiphlights  the
need for community participatin,
urges the use of indigenous resources
and commands respect for national
self-reliance. PHC is seen as the way
in which ‘health for all by the year
2000 is to be ensured. It explicitly
recognizes political will and com-
munity participation as necessary  to
meet this goal.

revention is Better h%an Cure

The Gonoshasthaya Kendra project
was set up near Dhaka in 1972 by Dr
Zafrullah Chowdhury and a group of
medical colleagues who had worked
together treating casualties and refu-
gees during the country’s struggle for
independence in 1971. Their first
objective was to set up community-
based health services for the 200,000
people living in the area.

From the outset the emphasis was
on prevention. The team at Gonos-
hasthaya Kendra were committed to
stopping their centre from becoming
nothing more than a ‘community dis-
ease centre’. They became
increasingly aware that health care
alone could do little to improve
health without an attack on poverty.
So the scope of the project was
extended to include schemes for agri-
cultural credit, literacy and vocation-
al training. Both the wide range of

community development work at
Gonoshasthaya Kcndra and the proj-
ect’s bold new initiative in establish-
ing a modern drug factory arc
important because, by themselves,
attempts to improve the supply of
essential drugs could have little
impact on health.

Health promotion is carried out by
teams of paramedics who are given a
year’s training, partly at the base
health centre and partly out in the
villages. There are now over sixty
paramedics who divide their work
between the villages, four sub-
centres and the main centre. The
paramedics are able to handle the
majority of common illness including
diarrhoea and dysentery, scabies,
upper respiratory tract infections,
night blindness, worms, anaemia  and
‘body pain’. which is mostly back-
ache.
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Difficult cases are referred to the
four doctors at the main ccntre. who
supervize the paramedics’ work and
carry out surgery. Rut most of the
out-patients who come to the centre
are seen by the paramedics who also
carry out some straightforward oper-
ations. For instance. 85 per cent of
tubcctomies arc performed by the
pnramcdics, with a lowet~  comp!ica-
tion rate than the doctors. In the vii,-
Iagcs the paramedics make house-to-
house visits to encourage  disease prc-
vention  and keep an cyc on the
health of mothers and young children
who are most r;t risk. Children arc
vaccinated Iree of charge and women
of child-bearing age are immunized
ilgainst tetanus. The paramedics
carry vxcincs in thermos Hasks. in
addition to a small number of basic
drugs.

Drugs are only used when they are
essential. I’revcntion comes first. For

csamplc.  to help prcven! diarrhocal
disea:;e,  women arc cncouragcd  to
use tube-well water for cooking and
drinking. They are alio shown that
instead of buying expensive anti-
diarrhoeals, they can make a home-
made rehydration solution, ‘iobon-
g u r ’  f r o m  lobon (salt)  and gur
(molasses) -- ingredients which are
easy to get hold of localiy. Kathcr
than routinely handing out vitamin A
capsules.  the paramedics try to con-
v~ncc  mothers to include pieniy oi
green vcgetablcs  in the family die%. It
medicines arc nccessxy. the para-
medic will wait while  parents give chil-
drcn their medicine. to make sure
they understand the correct dose

I‘hc traditional vii&e midwivc>,
the dais. have been incorporated into
the health team as far as possible.
Thcy  are trained to use more hygi-
enic method7 for dcliverics.  and arc
also involved in family planning.

Village birth attendants bring, and save. life. !(JNICEfJ
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The project can claim to have
made an impact on health. For
example. there has been a definite
fall in the incidence of severe dehyd-
ration, and of skin diseases such as
scabies. The birth rate in the project
area is now about a third ltss than
that for the rest of country. and
whereas the infant mortality rate in
the district, is now about I20 deaths
for every I.001)  babies born, the
national rate is 140 deaths and higher
still in some rural areas.

But the Gonoshasthaya Kendra
team arc the first to acknowledge
that their health activities can only be
seen as a qualified success. They have
had difficulty encouraging active

community participation in village
health, so outsiders still p1ay a key
role as health promoters in the vil-
lages. Originally. health volunteers
were recruited from the vil!ages. hut
they showed little commitment and
were replaced by the full-time para-
medics. Many of the paramedics arc
young unmarried women from out-
side the area. As unmarried women
in a traditional Muslim society, they
cannot live  alone so they have to he
based at the centre, not in the vii-
Lages. The fact thai they are outsiders
also means that many move on to live
and work in other areas. leading to a
fairly high drop-out rate.

D, Melrose.  Birtcr Pi/is:  Medicine and the Third World Poor. i 982

From Traditional Birth
Attendant to Genuine Health

A uxilia ry
Clearly it is no lunger the role of the traditional birth
attendant  to catch and cast out ‘evil spirits’; she is being
turned into a genuine health auxiliary. And an auxiliary
who is all the more effective because she has somc-
thing that the midwife hasn’t: the ability to offer deeply
human services in the most remote places. The fact that
she belongs to the village makes her a member of the
!amily.

Because of the underdeveloped health facilities in Afri-
can countries, because of the way their peoples cling to
ancient beliefs and rituals, and because of the transforma-
rion the traditional birth attendants are undergoing. these
practitioners - far from being doomed to extinction -
are in the medium-term at any rate developing into a force
that cannot be ignored and must be reckoned with.

Nevertheless, despite their numbers and their social and
economic importance. the traditional birth attendants of
Africa occupy a varied and ambiguous situ.rtion:  exten-
sively used in one place, illegal in another. While a dozen
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African countries have programmes  for- improving the scr-
vices lffcred by the birth attendants. no great effort has
been ,nadc to give them any legal status. World  Heaith. 1983,

edicine

The year- 1913 marks a watershed in
the history of modern medicine.
Around that year a pat!ent  began to
have more than a lifty-fifty  chance
that a graduate of a medical school
would provide him with a specifically
effective treatment (if, of course, he
was suffering from one of the stan-
dard diseases recognized by the
mcdicai science of the time). Many
humans and herh doctors familiar
with local diseases and remedies and
trusted by their clients had always
had equal or better results.

Since then medicine has gone on to
define what constitutes disease and
its trcaiment. The Westernized pub-
lic learned to demand effective  medi-
cal practice as defined by the
progress of medical science. For the
first time in history doctors could
measure their efficiency against
scales which they themselves had
devised. This progress was due to a
new persepective  of the origins of
some ancient scourges; water could
be purified and infant mortality low-
ered; rat control could disarm the
plague. treponemas could be made
visible under the microscope and Sal-
varson could eliminate them with sta-
tistically defined risks of poisoning
the patient; syphilis could be
avoided, or recognized and cured by
rather simple procedures; diabetes
could be diagnosed and self-treat-
tment  with insulin could prolong the
life  of the patients. Paradoxically, the

simpler the tools hecame. the more
the medical  profession insisted on a
monopoiy  of their application, the
longer became the training
demanded before a medicine man
was initiated into the icgitimate USC

of the simplest tool. and the entire
population felt dependent on the
doctor. Hygiene turned from being a
virtue into a professionally organized
ritual at the altar of science.

infant mortality was lowered, com-
mon forms of infection were prc-
vented or treated, some forms of
crisis intcrvcntion  b e c a m e  yuitc
effective. The spectacular decline in
mortality antI  morbidity was due to
changes in sanitation. agriculture,
marketing. and general attitudes
towards life. But though these
changes were sometimes influenced
by the attention that engineers paid
to new facts discovered by medical
science. they could only occasionally
be ascribed to the intervention of
doctors.

Indirectly, industrialization pro-
fited from the new effectiveness attri-
buted to medicine; work attendance
was raised, and with it the claim to
efficiency on the job. The destruct-
iveness of new tools was hidden from
public view by new techniques pro-
viding spectacular treatments for
those who fell victims to industrial
violence such as the speed of cars,
tension on the job, and poisons in the
environment.
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The sickening s i d e  cffccts  o f
modern medicine became ohious
after Word War II. hut doctors
needed time to diagnose drug-resist-
ant microbes or genetic damage
caused by natal X-rays as new epidc-
mics. The claim made by George
Bernard Shaw a generation earlier.
that doctors had ccasccl  to he healers
and were assuming control over the
patient’s entire life. could still bc
re~artled ;is a caricature. Onlv in the
micl-liftics did it become evident that
mcclicinc had p;lss”‘I a second

watershed and had itself crcatcd new
kinds of disease.

Foremost  among iatrogcnic  (tloc-
tc;r-induced) diseases was  the pre-
tcncc of doctors that they provided
thcil-  clients with superior health.
I:irst, social phlnncrs and doctors
hccamc its victims. Soon this cpi-
dcmic aberration spread to sc:cicty  at
large. Then. during the 1ast fifteen
years,  professional medicine became
a ma/;;; threat to health. Huge
amounts of money were spent to
stem immeasurable  tlam;tge caused
Iby medical treatments. The cost of
healing was dwarfed by the cost of
extending sick life;  more people sur-
vived longer r.ionths with their lives
hirnging on a plastic tube, imprisoned
in iron lungs, or hooked on to kidnq
machines. New sickness is defined
and institutionalized:  the c o s t  o f
enabling people to survive in
unhealthy cities and in sickening jobs
sky-rocketed. The influence of the
medical profession was extended
over an increasing range of every&l
occurrences in every man’s life.

The exclusion of mothers. aunts,
and other nonprofessionals from the
care of their pregnant, abnormal,
hurt. sick, or dying relatives and

friends resulted in ne\v demands for
mctlical  serivccs  at a m;lch faster rate
than the medical estiblishment  could
deliver. As the value of services rose.
it became almost impossible for
people to care.  Simultaneously. more
conditions were tletined as needing
treatment  hc creating new speciulizn-
tions or paraprofcssions to keep the
tools under the control of the guild.

At the time of the second
watershed. prescrvati;m of’ th(* sick
life of medically dependent people in
an unhealthy environment hecnme
the principal business of the medical
profession. Costly prevention and
costly trcdnient  became increasingly
the privilege of those individuals who
through previous consumption of
medical sel-vices  had established ;I
claim to more of it. Access to specia-
lists. prestige hospitals. and life-
machines goes prcfcrcntidly  to those
people who live in large cities. where
the cost of basic discclsc  prevention.
iis of water treatment and pollution
control. is already cxccption;illy
high. The higher the per capita cost
of prevention. the higher. pzdoxi-
tally, became the per capita cost of
treatment. The prior consumption of
costly prevention and treatment
establishes ;I claim of even more
extraordinary care. Like the modern
school system. hospital-based health
care tits the principle that those who
have will receive c’vcn more and
those who have not will be taken for
the little that they have. In schooling
this means that high consumers of
education will  get postdoctoral
grants. while dropouts learn that they
have failed. In medicine the same
principle assures that suffering will
increase with increased medical care;
the rich will be given more treatment
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for iatrogenic diseases and the poor
will just suffer from them.

After this second turning point,
the unwanted hygiene by-products of
medicine began to affect entire popu-
lations rather than just individual
men. In rich countries medicine
began to sustain the middle-aged
unt i l  they hccame d e c r e p i t  a n d
necdcd more doctors and
increasingly complex medical tools.
In poor countries, thanks to modern
mctlicinc, a larger pcrccntagc of chil-
d r e n  began to survive into adole-
sencc a n d  m o r e  women survived
more prcgnancics. Populations
increased  beyond the capacities of
th<>ir rnvironmcnts and the restraints
;tntl  ciiicicnies  of their cultures to
nurture them.  Western  doc tors
ahused drug!,  for the treatment ofdis-
cases with which native populations
had learned to live.  As a result they

Ivan lllich. Tools  for Conviv~ahfv,  1975.

arefoot Surgeons

The manner in which Vietnam devel.-
aped its nationwide surgical service
daring the war with the USA consti-
tutes the most tlramalic  s~~cccss  story
i n  v i l l a g e  surgery tha t  has  yet
emerged from anywhere in the
world. The havoc created by the
incessant bombing forced :lie  Viet-
namese to develop an unprecc-
dented. deccntralizcd medical
infrastructure that could undertake
operations at any place and time
within the country. This medical
achievement remains unmatched
even in countries which have enjoyed
peace.

The Vietnamese decentralized sur-

bred new strains of disease with
which modern treatment. natural
immunity. and traditional culture
could not cope. On a world-wide
scale, hut particularly in the USA.
medical care concentrated on breed-
ing a human stock that was fit only
for domesticated life within an
increasingly more cost!y,  man-made.
scicntiticaliy controlled environment.
One  of the main speakers at the 1970
AMA convention exhorted her
pediatric colleagues to consider each
newborn baby as a patient until the
child could he certified as healthy.
Hospital-horn. formula-fed, antibio-
tic-stuffed children thus grew into
adults who cm breathe the ail-, cat
the food, and survive the lifeelessness
of a modern citv. who will hrced and
raise at almost any cost a gencralion
ewn more dependent on medicine.

gical skill hy teaching surgery to all
their medical personnel including
specialists in child care. epidemio-
logy and tuberculosis. Almost every
doctor was, therefore. turned into a
practitioner of general surgery.
These doctors could operate inside a
trench with plants flying overhead
and a man pedalling away on a bicy-
cle to generate electricity for the
makeshift operating theatre. With
just a few weeks sf training, Viet-
namese health workers also learned
to perform operations to cure entro-
pion. a frequent complication of the
eye disease trachoma

Many operations can be carried



out  by  village-level  ‘barcfoo: s u r -
geons’ after suitable training. The
doctor who directs one of the world‘s
best rural hea,lth  care projects near
Bangladesh, has taught village
women to perform tubectomies -
operations to sterilize women. The
success rate of these women has con-
sistcntly pro,ved  to be as good as that
of post-graduate doctors

Surgical costs can bc cut dramati-
cally by using simple cquiprnent  and
tcchniqucs wherever possible. An
operating table of antique design.
which has an ovcrhcad shadowless
lamp with a household bulb and a
sucker made from a motor-car tyre
pump. has been used for years in
scvcral hospitals. even in the UK.

parts of the developing world. a
three-tier approach may bc necessary
in which each level of the health scr-
vice-village. health centre. and dis-
trict hospital---hasaclearroleroplav.
Hernias cannot be treated in a vii-
lagc. hut village-lcvcl health workers
can certainI) diagnose them.
especially amongst children. and
recogilize  the danger signals !Iefore
the hernias strangulate. In normal
circumstances, hernia casts will have
to bc rcfcrrcd to district hospitals for
tlK!;itllltZili  or operation. Houcvcr, in
the case of an advanced strangulated
hernia. medical auxiliaries at the
front line health centre should be
able to stabilize  the patient by inject-
ing intravcnouh tluids before a sur-
gcon from the district hospital can
arrive or the patient C;III be carried
thcrc. On a rainy day, when no trans-
port is possible. a medical auxiliary
should even know how to opcratc in
an cmcrgcncy. with a rcasonablc
chance of success.  Otherwise the

Different stratcgics  arc nccdcd for
different types of surgical problems.
Problems such as laceration, supcr-
ficial burns. abscesses, ulcers and ccl’-
tain uncomplicated  limb fractures
which rcyuire  surgical care can bc
handled at the village-level itself. But
for more complicated problems like patient will simply die.
hernias, a common ailment in many

Rita Mukhopadhyay, Appropriate Techploiogy.  1982.

The Ibook] that brought about an instantaneous md practical transformti-
tion in my life was L’.~to fhis Ltrsr. I later translated it into GujarzLti.
entitling it S(rvvodrrycr  (The Welfare of a!!)  I belicvc 1 discovered some
of my deepest convictions retlected in this great book of Ruskin.  and that is
why it so captured me and made me transform my iife The teachings of
L’nto  this Last 1 understood to be: (1) That the good of the individual is
contained in the good of all. (2) That a lawyer’s work has the Sam,:  value as
the barber’s inasmuch as all have the same right of earning their livelihood
from their work. (3) That a !if? of labour i.e., the life of the tiller of the soil
and the handicraftsman is the lite worth living. -Mahatma Gandhi



For three weeks people from near
Bombay have been preparing for an
Eye C a m p .  The schoolhouse.
scrubbed and smciling of carbolic
soap. has become :I temporary hospi-
tal. I’laygrounds ari assembly points.
classrooms clinics, and the schoolhall
an operating thcatre. Do-it-yoursclt
cxpcrts have improvizcd a ptihltc
acldrcss syslenl and a bubbling con-
t r a p t i o n  t o  stcrilizc  the operating
instruments.

Members of Lions. Rotary and
Church clubs arc cooking 2.1)00 rice
mcnls a d a y .  Every house i n  t h e
township has h<rspitably  provided
bccl space. In the courtyard of a ten-
pk. extra bctls and sleeping mais are
arranged incongt-uously around
ancient statues.

Our- ,jecp stops outside the impro-
vizcd hospital. 7.~ c‘I-,, loctors and nurs-
ing auxiliaries climb out and go
inside. They start war-k at once: prc-
liminary  examinations and tests have
been performed in advance.

The three Indian cyc specialists
and eight clinical assistants operate
with practised precision learnt in
many Eye Camps. The assistants,
with rapid skill. do all the preliminar-
ies and administer, local anaesthctics.
The surgeons’ time is savd for the
essential  tasks of removing the hs
of the eye and final stitching.

T h e  principle of a catitract  opcr-
ation is simple. The lens of the eye.
like the lens of ;I camera, collects and
focuses l&h!. When the lens becomes
opaque from age. disease or injury,
sight can usually be restored by
removing the ‘cataracted’ lens and

providing a spectacic lens of apprr>-
pi-iatc ma~nitication  as a substitute.

Ihc surgeons rno1.c swiftly from
one tahlc to anoihcr as each patient,
rcachcs the critical point in the oper-
ation. Pausing  only for it brief  snack
at mid-day. thcv Iiav~c.  bv late aftcr-
,,0~!11, complctcd  over I.50 cataract

r

After nrghttall. with electric
torches. the doctors \,isit their
patients. most of whom arc lying
lxm~a@!d  a n d impassive. talking
quietly  to their rclativcs  who  cart for
a n d  feed them This routine con-
tinucs I’oI- S-l? days unti l  the time
comes when the bandages are finally
removed  and the patient tries on a
pair of spcctaclcs.

Travetling eye doctors help to
prevent, and cure, blindness. iWHO)



That seems like the day of mira-
cles. An old man looks out on the
hills. A woman sees her children for
the first time. A young child whose
congenital cataract has just been
removed stretches out his fingers to
grasp a handful of light.

Last year, in villages and base hos-
pitals throughout India. over X00.000
blind people had sight rcstorcd by
cataract operations. But :~t leas: six

Sir John VVilson, Develo,~m~nt  Fnr~~m,  ?983

million people remain blind in India
for lack of cataract operations. Care-
ful evaluation from thousands of
operations performed shows !hat
over 90 per cent of patients regain
useful sight. Each week during the
operating season. thousands of blind
people will experience the miracle of
sight restored bv a live minute oper-
ation at a cost of Icss than $10.

Medical rehabilitation work has been
car%ed  out over the past twenty years
at the SMS hospital in Jaipur. The
expcricncc gained during this period
clearly demonstrated that rchahili-
tation aids, such as artificial limbs,
designed in the West, did not suit the
lifestyles  of rural people in particu-
lar. People in rural India usually walk
barefoot and at home they sit cross-
legged. The western style limb is thus
unsuitable for them and many such
patients who had been fitted with
artificial limbs returned to crutches.

This became the starting point of a
search for new alternatives which led
to the evolution of the Jaipur foot.
The Jaipur foot not only hera!ded
innovation in design but also led to
the use of technology which could be
easily managed by the local crafts-
men with locally available materials.

The Jaipur Foot is made of rubber
and wood, both locally available. In

K.D. Irivedi. Development Forum, 1983.

order to make it sturdy and water-
proof it is enclosed in rayon cord.
The external  surface of the foot has a
layer of vulcanized rubber mouldcd
in the shape of a normal foot. The
first mouid was made by a local
craftsman who is now cngagcd in
training other craftsmen in artiticial
foot-making.

The foot has become very popular
with rural amputees who can walk
over rough terrain or wade through
mud and water without any discom-
fort. The foot can normally be used
for three or four years without repair
or replacement. It is inexpensive,
costing about US$4.50. It takes forty-
five minutes to fit the artificial foot
from the time of initial measure-
ments being taken.

Since 1975, more than 10,000
amputees have been fitted with the
Jaipur Foot.
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Indigenous medical systems show a activity and knowledge which began
wide range of ability in dealing with in Europe and America in the early
the problems of disease and illness. part of this century hardly penetrated
For the most part they have not the colonized countries. Most pres-
acquired the technical knowledge to ent-day indigenous practitioners con-
compete successfully with cosmopoli- tinue to USC the herbal medications
tan medicine in the trG-:ment  of dis- and procedures taught to them dur-
ease. However, historical studies in ing extensive periods of apprentice-
Africa show that certain groups did ship. This is more true in I&
develop skills equal to or in advance countryside than in the cities where
of their contemporaries in Europe in entrcprcneurs  may practise a syncre-
the late 1XOtis  and early 1900s. most tic form of ‘traditional’ medicine
of which was lost or suppressed dur- blending a mixture of components
ing the colonial period. Caesarian from varying ethnic cultures with
sections, using banana wine for anal- ‘modern’ trappings such as white
gesic and antiseptic and cautery to coats and stethoscopes. However.
control  bleeding were done in even in the cities where there is a
Uganda in the kingdom of Bunyoro- mingling of ethnic groups and con-
I<itara in the mid to late 1800s.  Surgi- tacts between people tend to be more
cal procedures ranging from trephu- superficial. indigenous healers still
ing to abdominal operations, practise effectively. Even when the
amputations and the setting of frac- curer knows little more about the
tures were attempted successfully. patient’s background than would a

Rauwolfia was used in Nigeria for the busy hospital physician. the combi-
treatment of psychoses long before it nation of personal charisma. herbal
was known in Europe. Potent herbs pharmacopeia and healing practices
were known and used aithough which are compatible with the
dosages were inexact. Vaccination patient’s religious views and concepts
was widely practised.  However the -of disease causation is effective.
explosive increase in scientific

S.S. Katz, Approtech.  1980

. the modern economist is used to increasing the ‘standard of living’
by the amount of annual comsumption, assuming all the time that a man
who consumes more is ‘better off’ than a man who consumes less. A Budd-
hist economist would consider this approach excessively irrational: since
consumption is merely a means to human well-being, the aim should be to
obtain the maximum of well-being with the minimum of consumption. -
E. F. Schumacher
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Dehydration from cliarrhoca can kill
a child within hours unless the vital
salts and liquids lost from the body
arc rcplaccd. IJntil relatively
rcccntly.  the most common method
of replacing them was by illtrirvcll0lls
transfusion introducing the Huid
dircctiy  i n t o  a vcrn thr~ough  the
child’s skin. ‘l‘his i!; costly and must
hc done in a hospital.

In the Wangludcshi  refugee camps
during the early 1070s.  cholera and
other diurrhoca-type  diseases were a
ma,ior problem. Obviously thcrc
wcrc no facilities f o r  intravenous
therapy. So Huids wcrc g i v e n  b y
mouth and this method was found to
bc very cffcctivc.  Since then. various
groups and organizations. cspccially
the Diarrhocal Discasc  Control PI-O-
gramme of the World Hcalt!r  Organ
ization (WHO), have been
vigorously promoting the use of early
oral rchydration  therapy as a life-
saver for children with diarrhoea.

T h e  treatment sounds  s imple
enough. but putting theory into prac-
tice is not so easy.

In many communities traditional
attitudes to dinrrhoea  ar-e  barriers to
using oral rehydration therapy. For
example, diarrhoea is often seen not
as an illness but a normal occurrcncc
and. thercforc. not something rcquir-
ing any special kind of attention. It is
rarely considcrcd  dangerous as a
child may suffer many episodes of
diarrhoea and become very weak hut
not actually die,

In many parts of the wor ld ,
mothers stop giving my food or

liqrrid.  including hrcast  milk. with the
start of a bout of cliarrhoea. Breast
milk is not only XII easily digested
food.  but if it is withheld the amount
of milk a mother can p r o d u c e
dccrcases rrapidly.  Breast milk also
protects children against other infcc-
tions. Mothers often do not feed
their children for scvcral days after
the diarrhoca has ended.

This is particular-ly critical for the
long term health of the child as there
is a dangerous  link hctwcen malnutrC
tion and tliarrhoca The hadlv-nour-
ishcd child is more susccptihle to
tliarrhoea and diarrhoea sometimes
impairs the stomach’s abilitv to
absorb nutrients for up to twc:.  wcci\s
after the bout has cndctl. So the
vicious circle continues.

Mothers’ attitudes can only bc
changed through pcrsuasivr health
education. What to drink and how to
make it are of minor importance until
mothers firmly believe that their
chldrer. hould drink more when they
have dir: rhoca. A change of attitude
can of!>:n  he achieved through dem-
onstration. If one group of mothers
in the community can he convinced
about the value of early oral rchyd-
ration thcrnpy and see it working for
their children. others will so011 bc
persuaded to use it.

Traditional attitudes do not. of
course. only exist in villages. Senior
doctors, paediatricians and all those
involved in training health staff have
to be convinced that oral rehydration
therapy can play an important role in
the manage’ment  of diarrhoea and
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that it has far more widespread “ppti-
cation than intravenous therapy  or
often ioappropriatc drugs.

Once mothers have ;uzccpted  that a
child should drink when it has diarr-
hoea, it should he relatively easy to
discuss what is the best drink under
the circumstances. But again. this is
not as simptc as it sounds. If mothers
can he pcrsu;idcd to cncouragc  their
chitctrcn to drink :I:; socm  ;IS an :ittack
of diarrhoc,l  hcgins, they czm USC any
fluid th;lt  is-;Iv:tilahlc  in the home to
do this. For cx;lmplc,  tc;I, milk, fruit
juices o r  rice  w;itcr. btowevel-.  i f
rchydration thcmpy ttocs not  start
quickly enou$ and kc child
hccomes dchydratcd  sihc must drink
sb>;;ir/s;Itt  solution This can also he
given at home at first  but the child
must hc taken to il hospital or clinic it
thcrc is no I-qxmsc  and more Huid is
lost. Mothers  must he tau& how to
rccognizc the signs of clehydr~~:ion.

WI-10 and UNICEF. the United

Nations children‘s fund. arc distri-
huting sachets of oral rehydrarion
salts (ORS)  dcsigncd to bc dlssotvcd
in one titrc of ctcan drinking w,ltcr.
Some countries :irc’  producing their
own sachets of ORS. One of the
mB,ior  problems w i t h  u s i n g  t h e
sachets is that it is often difficult to
distrihutc them. Frequently. even
whcrc they iirc uvailabtc,  insuflicicnt
inform3tion  i s ;rctually given t o
people ahout usinp them. This is
unfortunate bec:iusc if. for ex;lmptc.
the ORS is miscd with too little Huid
the child will refuse  10 drink the over-
concentriitcd  solution and trc;ltnicn!
may he sew1  as unhelpful rmd discon-
tinued.

‘l’hcre  have hcen attcmprs  in man)
ptaccs whcrc  s;uzhcts  arc not avait-
ubte to tc:rch  mothers and hcatth
\h’orkers  how lo m;tkc up  s imptc
su~;uYs:itt solutions using locally
availahlc ingredients. The main
prohtcni hcrc is to nic;isurc out cwn

More women are learning how to prepare oral rehydration fluids. (WHO)
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r e a s o n a b l y  accuraie amounts o f
unrefined sugar and sa!t. A simple
formula for oral rehydration solution
is to mix one level Smt teaspoolifut  of
salt plus eight level Smt teaspoonstu!
of sugar in one litre of drinking
water. A double ended plastic spoon
has been developed to use for mea-
suring out sugar with one end and
salt wirh the other. The advantage of
this spoon is that it measures out
enough salt and sugar for a relatively
smatl ilm~Juni  ur water (2OOmtj  s o
that the oral rchydration  solution is
more likely to be drunk quickly and
not be left standing for hours to

Denise Ayres, Waterlines.  1982.

become contaminated. The main dis-
advantage associated with use of the
plastic spoon is that mothers are not
often given enough information on
how to use it.

Sugar and salt can be measured out
by hand, but mca~urrmcnt is often
inaccurate. At !east pcopic do not
have to depend on supplies of equip-
ment from outside using this method.
As with other mcasuremcnt methods
described. the success of this one
dcpcnds on vigorous health cdu-
cation so that pcoplc understand not
only how to prepare the fluid  bui why
and when to give it.

The Fluoride Toothpaste Dcbatc has rag4 in Kenya for
almost a year.  Both sides agree that Huoridc tcvels of
about one part per million (ppm) in drinking water can
help prevent tooth decay. But in Kenya and other coun-
tries along the Rift Valley, the volcanic soil can naturally
Huoridate water to concentrations of up 10 45 ppm, Such
high levels cause dental Huorosis cured only by acid ctch-
ing or capping. and, over tong periods, the spine may
become calcitied and cripple the victim.

Some 60 per cent of Kenyans suffer from Huorosis -
the condition also appears in northern India and Thailand
- yet virtually all the toothpaste sold here contains added
Huoride. The Kenyan Dental Association (KDA) sup-
ports Huoride toothpastes. and is sponsored by one of its
biggest distributors in Kenya, Colgate-Pa!n;~,live.

The debate became public when a young dental health
lecturer at Nairobi University  wrote letters to the news-
papers. The issue was then taken up by the multinational
companies as well as the KDA and Kenyan Medical
Association. in November two UK-based multinationals.
Boots and Beechams. launched non-Huoride toothpastes
in Kenya. Following this. the Kenya” Director of Medical
Services announced a ban on fluoride toothpaste adverti-
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zements. The gclvernment has maintained a IoI\; protile
because it lacks funds to tlcfluoridate  water \vhere Icvcls
are too hik,h.

Research in the Philippines has recently x~gge~.~~~i  that
m tropical climates uhcre people drink much rnclb~c  ‘:, i;~i~ !IC_
a lower fjllr)ririi~  1-_ ..“.. lC”C,il*,ll’  of 0.5 ppni is more appropriate tiLin
internationally recommended levels. Western stand.,’ ‘I\
may have little bearing on Third Wor!d conditions.

SANITATION

I n  N~,wcmhe~-  IO80 the Gcncral Asscmhlv of the Linitd
Nztions  formaliy  clcclarcd the Intel-na;ional D r i n k i n g
Water Supply and S a n i t a t i o n  Decxie (l%Sl-00).  rts
of!icial target IS ‘Cle;~n  Water and /\dcqu;itc  Sanitation for
All by IY40’.  But as the Decade !qan. over hall’ the
peoples of the Third World did not hx~ sate wztcr :o
drink. Three-quarters had no sanitation at alI - not even
a smelly bucket latrine.

And !hc situaticx  is gett...cin0 worse. 2hout 100 million
more Third World people were cl!-inki!!g dirty water in
19X1 than in 1975. And 400 million more than in 197.5  hnd
no sanitation.

Diarrhoea.  ‘often caused by had Waters.  kills 25 million
people in the Third World yearly. Some l6.i)OO small chil-
dren die every day.

Eighty per cent of the world’s discasc is linked to unsafe
water nntl  poor sanitation. And illness can often drive a
poor family into starvation.

The number of water taps per 1000 persons will become
a better indicator of health than the number of hospital
beds. prophesied hy Dr Halldan Mahlcr.  WHO Director-
Cienerd.  at the UN Generai Assemhlv in Novcmbcr 19X0.

To reach the Decade’s targets will need $25 million a
day in aid. At present, the world spends $240 million on
cigarettes and $1300 million on arms every day.

In 1980. aid money spent on water was one-third of that
required to reach the Decade’s goal. Six months after the
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Anil Ayiarv<aI  et al.,
Decade was launched. no government or aid agency had

Wafer, Sanitation, promised any extra funds.
HeA/th--. . - for Ail? Will the Decade bring significant improvements. or will
1981. it only raise unrealistic expectations?

If water were oil, we would have many. many times the financial commit-
ment exprcsscd  to date for this Dccadc.
IINDPAdrninistrator  Bradford Morse

Is the World Water Decade
Drying Up?

Arc the United Nations,  the inter-
national aid agencies and the
national governments trying to
quietly shelve the ‘World Water and
Sanitation Decade, 1981-90 after
only two years?

In lY80 the then UN Secretary-
General Kurt Waldheim said the
official goal of ‘Clean water and
adequate sanitation for all by 1990’
was ‘eminently achievable’. He pro-
mised: ‘The United Nations system
will provide the overall framework,
the technical support. the momen-
tum and the promotional activities
necessary for the programme’s suc-
cess’. Yet, less than three years later,
senior World Health Orenization
(WHO) officials were saying they
knew all the time that achievement of
the Decade’s goal was not possible.

What has gone wrong? In an
official update on the Decade, WHO
listed five major constraints: the
absence of strong popular and official
support; weak institutions; shortage
of trained personnel; doubts about

technology and insufficient financial
resources. These problems threaten
to cripple the Decade. By the end of
lYX2 only 26 countries had set firm
targets for 1990. and many were aim-
ing at less than the 100 per cent target
called for by the UN and its agencies.

Lack of money is the key obstacle.
In 1080 the World Bank estimated
that a global annual investment of
$60 billion would be needed through
the lY8Os  to provide every rural
home with a latrine and a standpipe
or handpump, and every urban home
with a tap and sewerage connection.
A cheaper option was to aim at only
HO per cent coverage using cheaper
technologies, cutting the investment
by half to $30 billion. As global
spending on water and sanitation
projects iq 1978 had only been $7 bil-
lion. the second option was con-
sidered more realistic. So the 100 per
cent aim of the Decade was virtually
abandoned even before it had begun.

Since then the Decade has not
attracted much more money for new
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pro,jects.  In 1981 o n l y  $ 1 0  biilicn?
went into new project<. which, allow-
ing for inflation. meant that about
the same number of additional water
and sanitation xi-vices were provided
as in 1978. The developing  countries
invested SX hillion of that $10 billion.
Given their suffering economies.
they :a~-e  unlikely to increase tha!
amount. World Uank loans for water
and saniiation piummc*.xl  too.

In many countries the institutions
which arc supposed to lx implcmcnt-
ing the Dccatle’s work arc weak and

John Madc:lry, Modern Africa, 1983



Two thirds of our bodaes’  wetgh, and none tenths of 1,s volume IS wa,er. That IS why
water  IS essent,al for Itie. People can suwtve  for up 10 two months wtthout fond. but
d,e  w,th,n  ihree davs  w,,~ou,  wa,er.

CiP

A person needs about 5 ltfres of water each day forcooktng and
drmklng.

-sBut t h e  W o r l d  6ank esttmates that 3 f u r t h e r  25-45 h,re~  a r e
needed for each />erson  1” stay clean and healthy

The most a wcman can carry I” comfort is
15 I!,res. each ‘tfre weighing one kilogram.

If she carrter  only enough wafer
for her family Ihusband,  mother.
five ch,ldreni  fo suwwe each day. y=
she would  need 10 tetch about  40 I,,rer.

‘K

But to keep them all clean and
1, “:

healthy she would need 10 fetch
,/. JL.zi

200 lhtres of water every day. q>u

Thos 1s why the wnount  of water consumed depends largely on whether it has to be carried
to the house,

S,andcw,e  only 2.5

Sonale  household ,a~ 4,?

Several household taps  16.5
-y -. ;, -

New Intematiorrakt,  Septemeber 1981

A Woma
In the Sahel region of Africa, women
make as many as four trips a day to fetch
and carry water over iony distances. This
tlrudgcry keeps  them f rom pe r fo rm ing
other  domestic  functions. The hcuvy ,jars
t h a t  thq h;kmcc  on their hsads may
cvcntually cimsu pelvic disorders  and
ctmq>lications  iIt childbirth. In linding 0111
why wmen’s  himie~ were so far from the
water sourer. i t  vas found that m e n
usu;dly  make  family decisions and thus
c o n t r o l  ho\v accessible  \s\ter i s  t o
women. As husbands usually decide
where the family home will he placed  and
water for domestic use is not one of their
prior i t ies. the distance to the water
source can he as much as 12 kilometres.
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Between 70 per cent and 98 per cent
of rural households in Bangladesh
use hand-pumps and tube-wells as
their primary source of drinking
water, depending upon their location
and the accessibility of other tiater
sources. More than 70 per cent of the
rural population now has access to
hand-pumps within 700 feet from
their place of residence,  while  about
40 per cent of them live within 400
feet of such a water source. But very
few peop!e use tube-wells to meet all
their water needs, maii.ly because of
their relatively  easy access to other
sources of water, such as rivers.
canals. ponds and open tanks.

The country now has a population
well in excess of 90 million peopie -
about 90 per icnt of whom live in
rural areas -- and is growing at the
rate of 2.4 per cent annually.  Just to
maintain the level  of safe drinking
water avai!able, at least 25,000 new
shallow hand-pumps need to he sunk
annually on account of the popula-
tion increase and the replacement
needs of ageing pumps.

Handpumps arc not a new pheno-
menon in this part of the world.
What is, howcvcr, new and has
become csscntial for the country‘s
fast growing population to meet their
drinking water needs, is the govern-
mcnt’s UNICEF-assisted rural water
supply programmc launched soon
after liberation. Under this pro-
gramme. begun in May 1973. more
thar 350,000 shallow hand-pumps
and tube-wells have been sunk.
bringing the total number in the pub-
lic sector to more than SOO.OO!).  As a

result, one hand-pump is now avail-
able for about 175 people. compared
to about 300 in 1971. The programme
aims at making available one tube-
well for about I60 people by 19X5
a n d  f o r  a b o u t  I20 by IWO, T o
achieve this target. more than 50,000
new hand-pumps would have IO he
installed each year.

The suction-mode hand-pumps are
sunk comple!cly  by hand, using the
sludgcr  method. The section hand-
pumps. known as Bangladesh New
No.6,  were re-designed. marginally
changing from the traditional pumps
being used in the country, hy outside
consultants and f‘urthcr modified h!y
UNICEF Bangladesh experts in
keeping with local conditions. Its
manufacture. transport, installation
and maintenance need such minimai
c-xpense  that it is now being imported
by many developing nations. includ-
ing Pakistan. Nepal.  Burma, Vie;-
nam and Papua  New Guinea.

The maintenance  of these hand-
pumps subs:antially  improved after
the training of 190,000  tube-weli
caretakers in the rural areas in a
three-year long programme. The
training is very simple, lasting for
only one day. The caretaker is shown
how to dismantle and reassemble the
pump, explained the usage of its
parts and is also given a pair of very
simple tools with which to dismantle.
inspect and carry out the necessary
repair work. That takes half a day.
The other half is devoted to elemen-
tary health education; the impact of
the availability of safe water on the
people’s health in preventing illness.



The results of the training have
been impressive. Surveys undcrtakcn
in 1975  and in 1083 show that the per-
centagc of operable hand-pumps and
tube-wells increased from 75 to (A!.
Experts believe that with greater
effort. this pcrccntage can he
increased to Y5.  A tivc point increase
might appear insignificant. hut in
Bangladesh it can mean the su;>ply of
WfC water for ;.I few million
additronal  people each day.

Another  rising concern is the gr~a~l-
ual dqAction o f  the grc)un<d  water
lcvclS.ijilc to large-scale extraction of
ground water for irrigation. Ground
water levels in such arcas in the
country (about I5 per cent) fall
below seven mctrcs. and make shal-
low hand-pumps inopcrahlc.  Forcc-
mode pumps arc needed to pump out
ground water below such depth antd
there arc only about 0.000 such
pumps in operation bccausc of lhe
high cost involved-about US $:!.Oi)!!
apiece. seven times more than c~ln-
ventional shallow hand-pumps. 7’his
problem is likely to be aggra\;atcd

further in the near future as the
govcrnmcnt’s  policv is to incrcasinglq
USC larger mechanized  deep tube-
well5  to bring agricultural land under
irrigation to raise food production.
This will gradually. but nevertheless
substantiaily, reduce the ground
water levels.

T h e  iargc s c a l e  cxtl-action o f
ground water has caused dropping of
ground wutcr levels surprisingly
quickly and when a balance bctw(~c~n
extraction  and recharge has hccn
achicvcd.  as much as 5iJ per cent of
the country may reqtiirc force-mode
pumps. This suggests that Rangla-
desh will have to replace. in the not
too distant fuiurc.  the suction-mode
pumps hy about 750.000 force-mode
dccpsct pumps at cost of around US
$1.5 ICllion.  plus a rcctirrcnt  co>: of
Xl00  niiliicln  for r-eplaccmcnt un i t s
annu:~lly.  The magnitude 01 the task
can be vizu;rlizccl  when one considsrs
thar !hc ;mnu;~l  budget for the rural
and srrnitaritm programme i s  under
$20 million!

In :idditioii to the enormous costs



involved f[,r the imported  variety ot
these dccpsct pumps now in USC in
Bangladeh.  they arc also p o s i n g
complicalcd  and expensive  mainten-
ance problems. Almost 51) per cent of
these pumps have hecomc inoperable
IXXULISC! of lack of maintenance
funds.

The search for an alternative. and
a chcapcr variety  at t h a t .  complcie
with simple n~cch;~nim  -- both for
ol,cr;ltion  and milintc~n;mcc  ~- has
Iwcn  o n  fol-  quite s~1mc time and II
new  pump has now  been cvolvcd in
13an~~ladesh  through ibw co-opcr-
ation hctwwn  the W o r l d  Bank.
UNICEF’  B;mgl;Klcsh  and ii ticvelop-
mcnt cngincct who runs the local
A~ricuitural  Workshop and Training
Sch~~~l.  It is ci~llccl  the ‘Tara Pump.
211 its Ixlrts hclow ground are plastic
and it has ;I ‘direct drive’ operation
-.- all of which minimizes  mainten-
;,Ilcc.  The pumi, Cilll  hc used CVCIl  by
children without difficulty and has 21
capacity lo pump up 50 litres of watcl
ii m i n u t e .  I1 c a n  be installed as
quickly as the Hanglxlesh  Ncu No.
6. using the sludgcr method. Its rou-
tine maintcnaice can be done with-
out any hand tools by the caretaker
with ihe help c!f one unskilled assist-

S;i\cd  Karnaluddii~,  UNiCEF News. 1983

Kola is kxxied in one of the drier
par t s  0C Kcny.  I\bith il mean imnuiil
rainfall 01 ;Ipproximatcly  7OOmm.
arrd like many arex of the Third
World it has too iittlc water for most
of the year and t!lcn too much during
the rainy season. Hcfore  the village

ant. ,411 its parts. including Roho-
screen-type  pvc liltcrs.  are fabricat
loc;rl!~.  Its cost is unhelicvahl~ low:
Ic’ss  than S.300.  ;i scvcnth of that of
the imported \I;trie!y.

‘l‘hc implications of ihc successful
application of this new pump are
clecirifying.  It would lx 2 hoon not
0lli)l  for Hailgladcsh  hut for all dcvel-
opine countries.

For l~;~ngl;~desh.  using this T:lr;l
I'ump instead of deploying the
quivialcnt imported  model wuid
lllciill  a saving of more than S; I .2 hil-
lion. In addition. !hcrc would IJC’
imnual savings of ncarI\~ SS5 million
in ann&i I-cplacement costs. And the
‘I‘ara could lead to the possibility of
providing safe waler to virtually all
the rural l~col~le  of this wuntry.  The
problems t h a t  the Intern;i:ional
Drinking Water Suppi;<  and Sani-
tation I>ecatle had pose1~1  hct’ore  the
planners in B;,~n~ladesh.  and which
sccmL*tl  insurlnou~~t;lhlc.  wi~uld n o t
lx so overwhelming.

I3y 1085. the linal  design CI~ the
Tara Pump will ha\,c hecn comp!elc~l
;ind experts involved in the project
hclieve that up t;, 10.000 units SXM
he produced annually. rising to about
70.000 units annually hq’ 109)o.

self-help group (The Utooni Devel-
opment Project)  started work. the
most reliable source of water was an
unprotected spring which CW'IS
exposed to pollution from the
hundreds of people and animals that
went there daily for their water.



Now life in Kola is changing. The
spring has been protected and piped
to a storage well where a hand-pump
has been installed on a concrete plat-
f o r m  so that clean water-  can he
drawn off easily. Rainwater falling
on the household  rcnfs ir being col-
lected and stored for domestic USC in
large  ferrocemcnt  waler ,jars huill
next IO the buildings in each com-
p o u n d ,  Marc rainwater  i s  be ing
stored in a catchmcnt dam near the
villagti ;rnd  on one of the farms ;I
shallow well  has been dug and the
WiltCr  u s e d  t o  irrigate a imall tree
nur-sery.  Alongside thcsc efforts
aimed at providing cleaner water in
greater quantifies and more con-
veniently. the group has hecn invcsti-
gating designs for pit latrines  and has
built some in the village.

These changes have not come
about by chance. The Utooni Ikvcl-
opment Project has worked hard to
lind out what can hc done and to
enlist the assistance of accessible
organizations that can provide infor-
mation and training on the techno-
logy options. Its success relies for the
most part on the co-operation of all
members of the group which in prac-
tice means that almost every house-
hold in the village contributes labour
and money to the construction proj-
ects. Confidence in the village’s col-
lective ability coupled with a strong
sense of needs and an awareness of
what can be done about them has
resulted in the organization and
implementation of a continuing pro-
gramme of works.

Progress is slow, inhihited by the
shortage of labour as much as by
general poverty: time spent building
means time not spent on agriculture.
This is a serious problem, especially
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in marginal areas. Despite this. there
is a high degree of co-operation in
the village in that others will look
after a worker‘s crops ;vhile h&he is
engaged on a project. Where proj-
ects al” entirely  built with communal
labour each person works according
to a schcdulc drawn up by the project
commitfcc.

The construction priorit& arc
decided by the Utooni Development
Project as a whole and the involvc-
mcnt o f  cvcry member i n the
decision-making process is a major
factor in the success of the projects.
Good plans have. in the past, not
al\hays been the success  anticipated
owing to the non-involvement of the
‘clients’ in the planning and construc-
tion phases of the project. By attend-
ing training courses and then using
the IWW skills in their owls  villages,
the project members  ha~vc gained far
more than merely the end product.
From being a muddy swamp with
hl-own  water. the spring in Kola now
provides clean water for most fami-
lies at a point convcnientty near the
market centre. A smatl earth dam
was built across the shallow valley
below the spring source to create a
reservoir for water. A pipe conveys
the watei through the dam wall into a
tiltration trench which leads the
water to a storage well.

The filtration trench. filled with
sand and gravel. is 3t)m long and any
seepage helps to irrigate a grove of
banana trees planted along both
sides. The discharge irom the trench
first enters a sedimentation chamber
where any remaining silt can settle
out before the water flows  into the
storage well. This is lined with con-
crete rings and the water is drawn off
using a simple hand-pump installed



on a concrctc platform set over the
well. This is constructed so that an)
overflow or spilled water is led away
from the supply so that the risk of
pollution is reduced. A stock-proof
fence surrounds the spring source
and the re:iervoir  to preven! straymg
animals and humans from contami-
nating the water. Finally. facilities
for watering animals, clothes washing
atd personal  bathing arc being dis-
cussed and if the water supply proves
;~lcquatc provisions will bc made.
Alth(;ugh the pump and concrctc
rings wcrc supplied by the Machakos
lntcgratcd  Development  Project. all
the work was carried out by Utooni
Dcvclopment Project members.

Across the valley of a small rocky
catchmcnt arca near the v i l l a g e  a
concrctc arch dam has hcrn con-
structed to store i-iiinwatcr run-off
that normally rushes quickly (WI
along the watercourse.

By building the arch barrier at ;I
carcfuliy  sclcctcd site W~CIK rock
abutments on either side can take the
load, water is held back for use in the
dry season. Standing 4m high and
about 30m long the dam wail is
curved in both planes. across the va!-
ley floor and upwards, for added
strength to resist the pressure of
water trapped behind it. Steel rein-
forcing rod was set into !hc bedrock
of the Roor and sides of the water-
course and rocks and stones were
carefully cemented together encasing
the steel. A simple spillway for Hood
water was provided by a lowered sec-
tion in the dam crest slightly to one
side of the centre and a controlled
outlet pipe set into the dam allows
water to he drawn off. Maintenance
requirements are minimai and any
necessary work can be carried out

towards the end of the dry season
when the \vater Icvcl  is lowest.

fncluded in their programme  of
self-help developmert  of small water
supplies, the Utooni Dcvc!opment
Project is planning to build ihree
sand dams at SelcCicd  uitcs in \\;itcr-
courses around the village.

.These  structures arc designed to
trap a deep layer of coarse sand parti-
clcs so that run-off water can bc
stored hcncath the sand surface  in
the void 5paccs  whcrc i! is icss vui-
ncrable to pollution and loss hy ev:c-
poration. A trench is dug down to the
hcdrock across the watcrcoursc  and
into the banks and an impervious
harrier is built from rock and stone
cemented together. T-he dam wall is
usually constructed in stages to a
height of ahout O..im  ahovc the natu-
ral river bed. No spillway is required
as ~n(‘ dam is designed to pass flood
water over the crest without cndan-
gcring it. In theory water pass ing
over the dam cart,ies the tine particles
with it while coarser particles settle
behind. This is desirable so that the
storage space hetwccn  the particles is
kept to a maximum.

As the depth of sand behind the
dam increases. the height of the wall
is progressively raised so that the
crest is kept about O.Sm above the
surface. Depending on the locai  peo-
logy the water stored in the sand dam
will to some extent infiltrate and rep-
lenish ground water reserves and
consequently water rnay be obtained
from wells dug either above or below
the dam. Alternatively, a pipe may
be built into the dam wall to tap the
subsurface water. in which case it is
usual to screen the intake to prevent
it trom clogging.

Ferrocement water jars are popu-
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grass tv make a moulcl  trn top of the
IWSC.  C’hickcn  \+:irc i s  next wrapped
around the Irnoultl  to prt):.idc a rc-
inf,,rcing matrix fur the plaster and a
pipe is positional  ior the outlet.
Barbed wire or plain fencing wire
have hcen used as ;!lternatives.

Ferrocement jars provide a cheaper way of storing rainwater. (UNiCEfl
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means of either proprietary guttcring
or by improvizinp zinc sheets or rccy-
cled tin cqns. A movcablc down-pipe
delivers watrr to the jar. After com-
pletion the ,j;lr must be cured for a
month before it is used. This is done
by partially filling the jar with water
and covering it with a sheet of polyth-
c’nc to keep it d;unp.

The water running off the roofs is
clean compared to the surfncc  water
supplied traditionally nsed in the
arca -~ cspccially  after t h e  hrst
‘llusll‘ of ;I downpour has been
allowed  to run to waste. The lint
,g;tuzc  screen over the inlet prevents
Icavcs.  hectlcs and o t h e r  de!ritus
being w;ishetl i n t o  the ,jar  a n d
rcduccs the likelihood of the water
hccoming ;I bt-ceding  ground for mos-
H~liiry  Byrrx Water/i/m. 1983.

quitos.  Fina!ly.  the natural acidity of
most rainwater comhincd  with the
beneficial cffcct  of simp1.y.  s to r ing
water under hygienic condltmns  will
do much to ensu~c  tha: ?hc c’ater is
safer than the usual alternatives.

‘I‘he Utooni Development Project
has also constructed some of these
,jars n e a r  the tree nurscrics  a n d
experimental seed plots. This means
that water is available as needed ;md
repeated ,journeys for \i;atcr  arc not
ncccssary.  These ,jat-s arc iiiicd h!
hand hy ;I team of villagers on ;I rota
hais. The basic  design is the same
but the lid of the jar has a moveable
cover as it has no feed pipe. The
workshop craftsmen arc expcrimcnt-
ing w i t h  the use ot iocai iibrcs t o
:strengthcn  the lid5 and IXWS.

fer Lilies an Broken

B a n  Nong Suang and Ban Som iirc
two typical small villages in north-
east Thailand that were selected
early in 1973 for ficld  testing of a
unique design of water filtration sys-
tem constructed almost entirely from
locally available materials. The filters
wcrc designed to be simple to main-
tain by the villa~crs without skiilcd
supervision.  Th~zy  wcrcl chap a n d
could be easily ,copied  by nei~hbour-
ing villages sho~uld  !hcy so desire.

At the time ihat the licld testins of
the new liltcrs was being planned. the
people of the two villages had
already taken steps to improve their
supplies. They  had built concrete
storage tnks wrth the help of the local
public works department as a first

step. encouraged by the cxpcricncc
of ncighhouring  villages that had sup-
plies installed already under a com-
munity water supply programme.
These neighbouring  supplies, built
under n foreign aid programme. were
designed as a package deal. and
would be a familiar sight in any town
in Britain. The designs allowed  for
coagulation by the addition of alumi-
nium sulphate to settle the suspended
solids. rapid filtration through
mechanically washed sand filters. and
finally chlorination before being
pumped up to delivery storage tanks.
At 900 Bahtihead the cost of these
systems was well outside the unaided
reach of the villages to construct
themselves.
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The older and &caper slow sand
filters, whcih have played such an
important part in improving water
supplied  all over the world. arc also
inappropriate for this part of Thailand
because the expensive sand would
have to bc imported from the coast.
and the filters cannot handle the tur-
hid waters without becoming quick11
blocked. both systems  require skilled
operation. which is clearly  lacking. in
most rural arcas.

Accordingly. a rcvolutionury type
of cheap water tiltcr using local
materials was dcvclopcd by Richard
Frankcl  at the Asian Insti tute of
Technology.  This filter consists of
two stages. The lirct is made up of the
libres from chopped coconut husks to
liltcr out the hulk of the solids from
the water; the second i s  a  layer  01
burnt rice husks to ‘polish’ the water
free from colour. !astcs and odours
-leaving the filtered water clear and
sparkling.

T h e  c o c o n u t  librcs provide an
indestructible mat on which the sus-
pended solids and most bacteria arc
deposited. The burnt rice husks. 90
per cent silicon dioxide and 10 per
cent activated carbon. act in a similar
way to the rapid sand filters of con-
ventional water works. The filter
media are changed once cvcry two to
four months, depending on the con-
dition of the raw water.

The system also requires a pump to
raise the water from the source to the
upper filter of coconut husk. This
water  then  passes through the
secondary filter of burnt rice hllsks
and into a storage tank for collection
by the villagers. Results from the fil-
ters installed at Ban Nong Suang and
Ban Som were very encouraging: 90
per cent of suspended solids and 90

per cent of bacteria were removed.
Although this filter does not reach

the standard5 set by the World
H e a l t h  Organiza:i~>n.  its i%, a g r e a t
improvement Oil no trcatmcnt at al!
and could prove a major clement in
helping to reduce water rclatrd dis-
casts from rural villages. Thus the
tales of its ah:~ndonment  in the two
villages provide an important note
for caution.

In the village of Ban Som nine
large concrctc water tanks  had
already been bIuilt  by 107.1 near the
site of a proposed temple, to collect
the rain water from the roof. They
were built with the assistance of the
Public Flealth Department. and the
villagers contrihutcd 20(! Baht plus
their own labour. The tcmplc was not
built, howcvn:r.  because of lack of
funds. The existing dry season sup-
ply, ii muddy stream 5Om from the
tanks, was badly polluted. Hcsidcs
being the water supply for the vil-
lagers it was also open :o the watct
buffaio and other animals.

The village head man voluntccrcd
to act as the plant operator during
the field testing programme. The new
water filter. constructed on top of the
exsiting water tanks. was filled by a
motor pump from the nearby stream.
The new works were opcncd with
great ceremony; dignitaries and
officials came from many kilomctrcs
to be prcscnt. One of the villagers
took two glnsscs of the treated water
to the senior monk. saying that one
was rainwater and the other filtered
stream water. The monk. after slowly
testing and comparing each sample.
drclared that one of them was in fact
rainwater. to the jubilation and
hilarity of the villagers. The water
supply was successful and gladly



accepted, costing each family about X
Bahtimonth.  mainly for fuel and
repairs to the motor pump.

During the field testing, which
lasted for eighteen months, the
motor pump broke down seven times
and eventually had to be replaced.
When the field  assistants finally
stopped visiting the village. the
broken pump remained  un-repaired.
The vi!lagc head man was ohligcd to
be away from the village for long
periods. and hecausc  of the prcstigc
the schcmc had brought him was
reluctant to delegate his authority.

In July lY77, the motor pump had
been removed and the water tanks
were empty. The villagers were back
to using thei:r  old dry season source.
the polluted surface stream.

Ban Nong Suang is a rcaltivcly new
village built around a monastery and
the villagers had also made concrete
tanks as the first step to the construc-
tion of a water purilicatio  works. The
existing dry season supply was a large
pond with water highly charged with
suspended clay and organic particles.
This undrinkable water was used for
washing, while cooking and drinking
water was carried trom a source Xkm
away by the women. The senior
monk and teacher had requested
assistance and welcomed the instal-
lation of the experimental filter.

Because the water had such a high
turbidity, it was first dosed with alu-
minium sulphate to settle the sus-
pended particles. This water then
passed through two separate tilters
containing coconut fibre and finally
through the burnt rice husks into the
storage tank. where it was collected
from faucets by the villagers. The fil-
ters managed to clean the water with
ease and suggested that a whole

series of fiiters could perhaps tiltcr
the water to standards acceptable by
WHO.

In July lY77. the water pump had
been broken for over three months
and despite a small garage being in
the vil!age. there was no organization
to effect repairs. The villagers, how-
ever. had a new  water source along-
side the old pond. The new source. a
smaller  catchmcrtt pond originally of
similar tttrhidity had been tloodcd
during the Wet season scvcral years
ago. This Hood water carried in ;I spc-
ties of water lily that qttick,ly  col-
onized the pond. By its abtlrty  to
prcvcnt wind turbulence on the
water. or by its encouraging a differ-
ent ecology of micr  ~orgamsms.  this
water lily reduced the turbidity of the
pond water to a level not much
hi&r than that of the liltcred water.
This lucky circumstance  was not
missed by the villagers. who then
refused to pay for the water pump to
be repaired.

The failure of the water trcatmcnt
systems at Ban Nong Suang and Ban
km is a failure not only of mechani-
cal equipment but also of organir-
ation within the vilages. The
Buddhist monks, with iheir minds
engaged on Nirvana1 matters, seem
unable to make this organization. In
Ban Som. the responsibility was
vested with the head man. who could
not carry his fellow villager with him
to contribute regular upkeep and
who was unwilling to release his own
personal control of the project. In
Ban Nong Suang. the monks were
also unable to maintain an effective
repair organization.

In relatively wealthy Britain. con-
ventional water supply authorities
collect water rates and take complete
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responsibility for the system; the will pay for the scl-vice  and v.4~0 will
poorer countries of the world do not organize  the collection of water rates
have the cash or the skiiicd man- in the villages. In addition. ~:nlcss  the
power.  It has been suggcstcd  that this villagers car. understand the full ben-
maintcnenace can be carried out ctits of a wholesome water suppiy,
most cheaply by travelling  techni- they will not he prepared to pa); for it
cians. barefoot or otherwise, but this out of their mcagre earnings.
does not answer the question of who
Simon Watt, New Sckntis1. 1977

IJsc of pour-flush watcrsca  Iatrincs with a single leaching pit for disposal ot
hunian cscrcta  was initiated in 1943 by the All India Inst,itutc of Hygiene and
Public ilcolth. Calcutta. Earlier their USC was only in the rural arcas. During
19%. the offset  double pit system  was  introduced. Since 1967. the system has
been adopted in the urban arcas on a large scale. and nearly 400.000 units 01
this type have been constructed in India in diffcrcnt  geological. h~rlrogcologi-
cal and physical conditions and many of them arc located in the densely  popli-
latcd arcas.  A pour-flush latrine consists of a squatting pan of a specia!  design
(having a steep gradient  at the bottom and particular depth) and a trap having
2Omm  watcrseal.  One person’s excrcta can be flushed by pouring nearly 7
litrcs of water. The cxcreta is discharged into the leaching pits constructed in
the house compound or where it is not possihlc to do so for lack of space. into
the pits conslructed  under foot-path or street. I‘hc squatting pan is conncctcii
to the leaching pit through a pipe or covered drain. These pits are lined with
honeycomb brickwork or open jointed stones, so as to allow the liquid in the
pits to percolate and gases to be absorbed int,r the soil; and at the same time
preventing the pit from collapsing. The sludge gets digested and settles down
gradually.

The pits are used alternately. When one pit is filled, it is stopped being used
and the excreta  is diverted to the second pit. The tilled up pit is sealed and left
unused; and in about 24 months the contents become rich organic humus.
innocuous, free of pathogen and smell. When convenient. it is cmptic;! and
contents could be used as fertilizer. It is then ready to be put back into use
when the second pit becomes full in its turn.

The size of leach pits depends on a number of factors such as: soil charac-
teristics, sub-soil water level, interval of cleaning,  number of users and
people’s eating habits. T‘he studies in India have indicated that under dry con-
ditions per year sludge contribution is about iM45m’.  The dimensions of the
leaching pits for a different number of years are given below (in mm).

Pits can be circular, rectangular or a combination, Circular pits are more
stable.
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Users Diameter Height Thickness
Id1 (hi it1

i-1; 1,100 900 i 1,100 ,NO 60 50

15 1,250 1,600 75

Leach pit configuration and materials used for its construction can reatlil)
he varied to suit the site conditions. In case of space constraints. an oval pit
with a partition wall or pits of smaller diamctcr and grcatcr depth could hc
provided in ul:saturatcd  zones where the ground water-table  ih more than 7
mctrcs below 11,: bottom of pit and soil is of less  thiln I .(lmm  cffcctive  size.

I ‘.iuiicll t;~b couiu IIL I<?UUC~.!-I I. I -.‘..d cvcr, ;it -j nlc!r,.s away from wc!!s or hand-primps
used for domestic purposes. Where the water-tahlc is shallow and soil con-
tains coarse sand or gravel. pollution travel can bc checked by providing a
~(IOmm  thick envelope (;f fine sand (average size not more than O.?mm)  all
round the pits and scaling the bottom with c!ay on a polythcne  hhcet.

The distance between leaching pits and house foundation depends on the
depth of leach pits. foundation depth of the building and its u?r~uc!u!-al  con-
dition. I Iowcvcr.  for an average  condition a distance of about I m is enough.
Maintenance of pour-Hush latrines is very easy and simple. Day-to-day main-
tcnancc consists only of washing the latrine tloor and cleaning the pan. No
other maintenance cost is needed. The cost ofclcaning  the pits can he covered
by salt of humus obtained from the pits. I‘hc squatting pan and trap can bc ot
ceramic. fibrcglass  reinforced  polyester  plastic (GKP) or ccmcnt. The cost of
conversion of an Indian buckctidry  latrine into a pour-Hush one comes to
Rs.660.  X50 and I .OOO  for 5. :O and IS users respectively.

World Warer,  1983-4

Zimbabwean VIP
Zimbabwe is taking rural sanitation seriously by the
importance it is giving to the design and development of
Vcntilztcd  Improved Pit Latrines (VIPs). An ambitious
programme has been launched. aiming to build hO.OO!)
VIPs in the next three years.

Several improvements on the basic hole in the ground
make this safe, comfortable and very cheap. The pit is off-
set (i.e. not directly under the squatting plate), which
gives added stability and reduces fear of falling into the
hole, and a ventilation pipe extracts smells from the inside
of the latrine so that flies are attracted to the top rather
than to the latrine itself. The upward flow of air in the ven-
tilation pipe is encouraged by its warmth from the fermen-
tation process and the suction of wind passing the top. The
pipe is painted black because it absorbs heat. thus warm-
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ing the air which then rises. A fly trap at its top prevents
flies  from entering and leaving it. Flies in the ventilation
pit are attracted to light. and go up to get out rather than
through the squatting plate.

k Tanzanian innovation, a mosquito trap over the hole
in the squatting plate. adds to the comfort ;Lt very little
cost. Mosquitoes are attracted by human smells rather
than light. so tend to fly  up to the hole which should be
kept open.

There arc a number of different VIP designs. The one
which has been found best suited to rural conditions  has a

/dens  d,,d~ct,oi,, spiral superstructure, without a door. :md is ma& of mud,
1’182, wattle and thatch xt a cost of under US $10 each.



?‘he eutraordinarilv high failure rate
of many sanitaiion  programmes
hears testimony to the pitfalls of ccn-
tl-ally  defined technical solutions
which arc prcsentcd  in catchy jargon.
Whcrl community participation is
involvcci. it is usually not financed
(on the assumption that communal
labour i s  free and chat communtty
pilr~ilclliaiion n,c;1,1s iI low-ccrst
approach).

In one African country  ;I primary
school saniiation programme
intended to be imptcmcntl-d by tocat
communities has hccn a resounding
fai!urc. ‘t‘hc lcchnical  design. drawn
up heforc ficld  cxpcricnce.  was has4
on an outsider’s pcrccption of what
was nccclctl and did not take into
account village or the school-chit-
drcn‘s ncccls.  or cvcn local ide.is  011

the provision of toitcts. Even so. \:it-
lagers and children were cxpectcd  IO
contribute Iahour without being paid.
Two years after the dcadtinc for the
first phase of the programme. in
which tatrincs were to ha:,e hccn
huitt in 60 per ccnr of the primary
schools. only X per cent of tht: schools
actually  had them. M,xt o f  these
wcrc i n  comptctc disrepair aficr
some time and cvcn when in good
o&r wcrc only used by a fraction of
the pupils.

!deas  and Action, 1983,

Comparable results art’ available
from a great many other sanitation
programmes with a similar approach
which Icads to the adoption of tech-
nologics that arc inappropriate. ncg-
tects the 11ccd  for local management.
and may CI~I he socially disruptive
in unforeseen  ways. In the Indian
subcontincnl.  fork cxampic.  iilc I),“-
njotion of hiogas systems a m o n g
wealthiea- animal-ownins vittagcrs
aciualty  (Jeprivcs the rural poor (who
have no animals) of access to a n
importanl.  :Ind formerly  fret.  doin-

cstic fuc!. Morcovcr. c:;:rcta-dis-
posat i s  i n  manv cutturcs a vc’rv
private affair  and regulated hi
strongly hctd hctiefs.  A commonly
held hcticf in Honduras. that women
should not USC the same latrine ;IS

mtn. effectively limits cvcn the USC

of household tatrines to female mcm-
hers of the family. In a numhcr of
African societies customary taboos
prohibit fathers and their daughtcrs-
in-law from sharing the same facili-
t ie s. Tl~nm .IT‘>  ,>IC,\ C,\,.;Pt;l.T  in \,ih;r.h1 .I...\. ‘AIL  “1.,1, .,\lL,LL.L.,  . . . . . . .._..
it is considered primitive to defecate
on top of the farces of other people.
Development formulas with only
token local invoivcnlt’nt  inevitably
fait to rccognizc these facts.
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and urban poor in dcvetoping,  counlrics  to help them meet almost alt clttic!.

basic needs and to obtain adequate lcvcls ol income and standards of living.
Principal energy needs arc for irrigation: crop and food processing:  manufac-
turing of building materials. household utcnsits. t’arm equipment. transport
dcvices,  etc.; cooking; domestic waler supplies:  lighting: warmth: running ot
comn~unity  scrviccs;  and transporlation of foods and pcoplc.

‘Tr;~ditionatty.  rural famitics  and communilics have lncl Ihe5c ncccis  from
locally avnitahtc  matcriats  - primarily I’uctwood  supplemcntcd by co\v duns
and CI-op  rcsiducs. Although ‘commcrciat cncrgy  sources (coat. oil. ctcctri-
city) have bccomc more popular in recent years.  fhcsc UC wxd almost cxdu-
sivcty by the wcatthiest  20 per cent of pcoptc in poor countries. Thus
traditional sources continue  to provide from SO to 75 per cent of lotill cnerg
needs 01’ dcvcloping  countrics - and as much as !A! per cent in Africa.

In recent clecatles.  the prcssurc on traditional cncrgy supptics has incrcascd
dramatically given the rate of population growth. the accompanying  demand
for energy for domestic and rural industry uses. L.Ind  the inability  of the III~SSCS
of the poor to gain access IO non-traditionat energy supplies.’ On the suppt!
side, the increased demanrl for agricu!turat  !and. uncontrolled exploitation of
forests, and shifts in land-use patterns caused by a trend to larger scale agri-
business, have all tended to reduce biomass stocks and supplies. More recent
increases in the price of liquid fuels and electrical power. and decrcascs  in
their tocal availability. have tended 10 shift industrial and domestic consumers
away from liquid (oil) to biomass fuels. putting further ,xssurc on hioniass
supptics.

’ Rural electrification is a good example of unequal access It IS lvplc;II  for poor cou~~tres  io
spend 15 to 20 per ceni of their budgets on electrlflcation.  of whlc!?  a cowdrrable  fraction
often goes to rural electrification, Yet after decades of effort. most  villages StM do not lhwe
e!ectricity,  and 10 those ihat do, most people canot  afford to use A In Latin\  Amer~a only 2 uer
cent of the electricity  generated is used I” rural areas. where Ihalf  of the peopie I!ve. IKI India 10
per cent of the electricity is used in rural areas. where 80 per cent of the people love.  In many
Countries,  ii is i-~!ilrn~fi  to iulci  cl viiiaye wiiicil has eieciricitv  coming to its ga:e but which has
only half a dozen houses with connections out of ii total of a hundred or mores  Similarly.  heavily
subsidized electricity allows the relatively better off to establish hig%ly  profitable uldustries.
such as rice mills, which force traditional industries. based on human er,2rgy  or biomass. out of
business.
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supply by planting more trees, and of increasing the cfticiency with which
agricultural residues can be utilized by domestic and industrial users, Two
important extracts are those by the National Academy of Sciences. which
introduces the concept of ‘barefoot’ foresters to persuade smali farmers to
plant trees for the future; and by Vandana Shiva who points out that not all
forestry projects are appropriate. Particulariy  interesting are the extracts on
briquetting of coir dust in Sri Lanka and the briquetting of papyrus in Eastern
Africa.

The second section of this chapter looks at attempts to develop technolo-
gies wjhich provide viable sources of renewable energy as an alternative to oil
and diesel fuels. Implicit in the new rcncwablc energy debate is the assump-
tion that alternatives are, or will soon become. much cheaper than liquid
fuels. thus enabling more rural families and industries to benefit from cnerg!
supplies. The idea of limitless supplies of renewahle energy from the sun.
wind and water is certainly an appealing one . and the renewable energy husi-
ness is booming.’ The potential is wjell illustrated in the extract by Barbara
Ward. which gives a good introduction to the subject. An interesting point is
that the fall in cost of solar photovoltaic cells predicted by Uarhara  Ward in
the late 1970s is far from being realized - perhaps a warning that the pro-
mised benefits of solin energy for the rural poor may not he very easy to come
by. Further warnings about b!indly rushing ahead with rencwahle  energy
technologies  are sounded in the extracts by Gerald Foley and Jeremy RiCkin.

Warnings apart. there have been some successful experiments with IICW
rencwablc  energy devices as alternatives  to diesel and electricity for small
power applications. One of the more successful  is micro-hydra which has
been used to provide rural electrification for lighting, heating and rural indus-
tries (sawmills, grinding mills. etc.) in many countries. Extracts given here
illustrate its use in Papua New Guinea and Colombia. Some specilic examples
of wind power application are given in the extract hv Christopher  Flavin.
An example of the u:;e  of so!ar  energy for water pumping is also included -
indicating the cost problem involved in disseminating solar-powered techno-
logies to small Farmers or poor rural families.

I3 An OECD survey found that solar energy is the most popular research area forAppropmte
Technology Groups worldwide ~ particularly so in developed countries~  Research on
technologies using wind  and water power are also very popular, (Nicolas  JBqu~er  and Gerard
Blanc. The World  ofAippropr;afe Technology: a &mnfafive  Analysis. OECD. Paris. 1983.1

As the world’s resources of non-renewable fuels-coal, oil and natural gas
- are exceedingly unevenly distributed over the globe and undoubtedly
limited in quantity, it is clear that their exploitation at an ever-increasing
rate is an act of violence against nature which must almost inevitably lead
to violence between men. -E. F. Schumacher



1. BIOMASS: STOVES, TREES, AGRICULTURAL RESIDUES

Even though YO per cent of Africa’s
primary energy needs arc met by
fuelwood. there appears to have
been criminal neglect on the part of
people. governments and donor
agcncics in ensuring the security  of
future supplies. In a continent of
crises, the shortage of fuelwood sup-
plies anticipated  before the end of
this century threatens the very social
and economic fabric of African life.

More than YO per cent of rcscarch
expenditure in the lY7Os went
towards the development of forests
for industrial purposes--wood pulp,
vcncer, ctc - and yet by contrast,
research into woodfuel. charcoal and
other wood-based energy products,
which account for more than X0 per
cent of totili wood consumption in
the developing world, has been mini-
mal.

While 4 million hectares of forest
are lost in the arid or semi-acrid  parts
of the world each year. 2.7 million ha
of which are in Africa, only 1.4 per
cent of aid to the arid Sahel is for for-
estry.

To add insult to injury, donor
countries are actuaily contributing to
deforestation through road-building
and industrial-forestry programmes.
The installation of an energy farm to
produce fueiwood is a relatively easy
matter, yet few donor agencies have
taken up the challenge.

Niger’s forests and woodland will
be exhausted within twenty three
years, and in Upper Volta. the

demand for wood already exceeds
the regeneration capacity. If the
present rate of overcutting in the
Sahel persists until the ycnr 2000.
native woodlands will then bc able !o
supply only 20 per cent of the
regional fuelwood demand.

The govcrnmcnts of the affected
countries are equally culpable. In
lY77.  the UN Conference on Dcserti-
ficaiion (UNCOD) gave guidelines
for measures against dcsertitication.
which included the protection of
existing trees and the establishment
of woodlots  as sust,unablc  source’s  of
fucl~~~ood.

However,  little of the plan called
for has yet been accompl ished .
Desertitication  is low priority for
politicians because the people who
live in arid ZOIIL‘S have little political
power. Governmc’nts want aid spent
in cities, where results benefit the
nation’s elite. In short, forests offer
no quick political advantage, and
they lack presrigc.

The need for fue!wood was re-
emphasized at the i9X: Nairobi con-
f e r e n c e  on N e w  & Renewable
Energy Sources. which called for
evaluation of forest resources.
research into and de\;elopment  of
improved efficiency in stoves and
cooking utensils. improvement of
reprocessing of fuels, e.g. twigs,
branches and dry leaves, develop-
ment of substitutes. improvement of
forestry management and increase of
or establishment of reafforestation
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programmes with s~lectcd and tested
species.

Another handicap is the shortage
of foresters. In Upper Volta. for
example one office  is responsible for
administering lO.Y2Okm’  of forests.
and yet it has only one motor scooter
and a ration of thirty litres of petrol a
month.

Perhaps the greatest impediment
lo change is the notion which rcsidcs
in the coitcctivc consciousness ot
nomadir: an1.1  semi-nomadic peoples
that forests arc thcrc for you to ‘help
yourself’.  Since time immemoria l ,
pcoplc have roamed the continent
us,ng wood t h a t  na1urc kindlv
rcplaccd hy the time t h e y  c a m e
around again. Hut now, their habits
persist cvcn though the hal-d facts of
pop~~l;it~oii  growth iind  urbanization
mcim t;l;it  no replacemcnr  wilt  he
made before their return.

T h e  removal of 1rccs C;ILISCS 5oil
erosion anti ralting  water tahlcs.  and
ultimately. the hlowing wind
rcmovcs the last moisture from the
soil. A graphic cxampte is in the
North Kordofan  province of Sudan.
where the desert is galloping along at
a rate o f  about 10Okm in  cighl,:en
years. Farmers OII semi-arid plains
cxn be affected by deforestaGon  tak-
i n g  ptacc hundreds  o f  kilomctrcs
away on watersheds  of rivers upon
which they clcpemi  for irrigation
water.

Deforestation creates ;I vicious cir-
cle of poverty. A diminishing supply
of woodfuel  for cooking ~GIIIS that
less food is cooked properly and lack
of cooked food is adversely affecting
nutrition. Women in Upper Volta
may have to walk for 4-h hours three
times a week to gather enough wood
to cook the evening meals. In Tanza-

n i a .  i t  may t&c 3 0 0  man-da!;s
(tbuatly woman-days)  p e r  year o f
work to provide \roott for the aver-
age household.

Animats  that rely on trees for fod-
der have Icss to cat. and therefore
they provide less protein. thus adding
to the human protein dcticit. As
w o o d  Ikumies incrcasingtv scarce.
animal dung. which irsclf  is available
in reduced quanlitics. is increasingly
used for fuel. which in turn means
thal Ihc 5oit rccci\.cs  Icss of its niiiu-
rat fcrtitizcr. which I-csutI5 in po,jrcr
I’ood  crops.

Anorher aspccl is t h a t  tcss \\~~)rl
means Icss hoitcd water. w h i c h  i n
turn means more health problems.

A n  FAO fuctwood cspcrt csti-
mates that the diversion of dung trom
the soil lo the tire in Asia. Africa and
Ihc Near East results in ;I produclion
drop ot’somc 3) million t011ncs a,yyiii
- enough food to fcctl too 1111111011
txWple.

T h e  burgconing  Afr ican  urtun
population fal-cs tittlc hctlcr. Urban
dwcltcrs spcncl  iis much as a quarter

i
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of their incomes on woodfu~l  or char-
coi~l.  Cliarcoal is tavou:ed in towns
bcc;~usc it is cleaner and is cheaper to
transport over the ever-increasing
distances from wood sources. How-
ever. it tnkcs ten tons of wood to
maki: o n e  ton of ch;~rco;d.  ilnil yet
charcoal gives out only about three
times the heat.

~i’own clwcllcrs arc escrting
trcmcndous prCs5urc’  on surrounding
wootll;lnrls. and the price o f  fucl-
wc10d  is rocketing. It incrcasd Ilv~*-
fold hctween 1970 and 1979. I n  t h e
Sutl;~ncsc  c;tpit;il  o f  K h a r t o u m .
where the popul;ition incrcascd 114
150 pc~- cent Ihctwccn  I%? and 1971
and by a :‘urthcr  200 per cent
bc1wc~‘n 107.? and 10X0.  onlv isolated
woodlots  survive within ~~Okm of :I
cilq  which was surrounded hy dcnsc
acacia wootll;inrl  in 105.5.

‘l‘hc competition for wood is such
that in Sudan, forest  rangers have
cngag,ed ii1 W i l d  West-style  shoot-

out\ with ;il.mcd  ~‘rc’w\ ?cj;itling  trucks
\vilh  illcg;~ll\.  cu! ~.VOII:!  ttr lx c01i..
\,crtcd to charc!)al and dd in the
cities. In Kcn!~a in 1’9x1. around 20
million tonnes (if word were con-
sumed - the equivalent of 7 million
tt:nnc; (of oil. which i3 worth about
$-Vi5 miilion. It is not difficult to see
t h e  atlvantagc  of forestry  manage-
mcnt for ;I country which spends over

60 per cc’nt of  i ts  income o n  o i l
imports. In Nigeria. woodfuel plan-
tatlons wcrc startcci 2s iar back ill
IO I2 2nd have I-dxii helpins t o  sup-
plemcnt the ‘fret forests‘ ;md to tight
tlcscrtification.  but pi-cssurc  on the
I;inJ is reducing the fuel plantations.

.lust to supply the shortfall by the
yeal- 2000  ii1 Atric:tn countries south
(if t h e  S;di;lr;i  would reyuire t h e
cst:lblishment  of plantations which, it
COlleCieil togcthcr. would f~xni a for-
est belt h.OOOkm  long - across the
Sahel from Scncgal to Ethiopia -
:Illcl .34lilll  &!Cl’.

The small Nepalcsc village of Mad-
huh;~sa is fighting for its iifc. Lying at
the foot of the Himalayas. bctwccn
two i-ivcrs,  the villagers’ land is in
d a n g e r  01‘ bcirig  ciktcn away II! c\:ci
more ft qucnt tlash Iloods. l’he
rc’xon for the flooding is th:tl the
Himalayan slopes above the \,illdgc
have hccomc a l m o s t  tlenu~l~~l  01
trees; when the heavy rains come,
water rushes down ths hills. spills
over the river banks and threatens to
tear the heart out of the vill;igc.

Many of the Himalayan ti-ccs.

whose disappearance threatens Mad-
hubasa are axed for fuel to dry (cure)
tobacco in il nearby cigarette factory.

Over I(10 countries grow tobacco.
most of them developing countries.
In IOS I. tohxco  production wits 5.66
million tonnes. About half the curing
~ the process of making tobacco fit
for cigarette  production - world-
wide is done in Hues. or barns. and
mast barns require a lot of wood. A
small amount of curing is done by
using fuels other than wood (in some
parts of Zimbabwe. for example,
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coal is used) but probably around 2.5
million tonnes of tobacco arc Hue
cured with wood. Between two to
three hectares of trees are required to
cure one tonne of tobacco. In Tanza-
nia, as in most parts of Africa. the cur-
ing of tobacco is done by peasant
farmers on their own premises. Each
farmer who grows tobacco has his own
curing barn and has to provide hisown
trees - which hc may have to buy, if
he cannot grow or collect them.

In other parts of the world, Malay-
sia for example, it is more common
for tobacco to be collected  from the
farmers and dried centrally -- which
is iess demanding  on the timber.

Assuming, however, that as a glo-
bal average, one hectare of trees is
required to cure one tonne of tobacco
then it is clear that the 2.5 million
tonnes of tobacco that is Hue cured
each year using wood requires 2.5 mil-
lion hectares of trees-annually.

John Mad&y, Development forum, 1983,

Some 1X-20 million hectares of
trees are being axed each year for all
purposes. One iree in every tight is
being axed simply to dry tobacco.

As much of the world‘s tobacco
grows in semi-arid arcas.  the disap-
pearance of trees in these areas can
hasten the process of desertifcation.

Tobacco appears to offer a good
return to farmers. But, when the
trees go the means of curing tobacco
goes too.

One alternative to wood is solar
units. These arc becoming availuhlc.
but tobacco companies are under-
stood not to like them because  they
marginally change the Havour of the
end product. But it is irresponsible to
destroy good !rccs and land when an
alternative is av~ailablc.

Perhaps cigarette packets should
carry the notice ‘WARNING: Cigar-
ettes can damage your health. and
someone clsc’s land’.

ef-ience To
Date

There has been an interest in the promotion of improved cooking stoves in
developing countries since the late 1940s. In India. a mud stove called the
‘Magan Chula’ was introduced in 1947. After the country’s independence.
further efforts to pror,:ort l:myroved  stoves were stimulated by the publication
in 1953 of Raju’s paper ‘S~P...CLSS  Kitchens for the Millions’. The major
objectives related to the health and convenience benefits from using the
stoves, particularly the eliminati,on of smoke. During the early 19hOs.  Singer
produced a report for the Government of Indonesia in which he made
detailed recommendations on the introduction of stoves for cutting down on
the country’s wood consumption. He designed several new types. all of which
were equipped with chimneys and showed improved efficiency in laboratory
tests.

None of these early programmes appears to have had any substantial
impact, and few stoves were built. The work. nevertheless, provided a design
foundation on which many of the efforts to develop and disseminate
improved stoves during the middle and late 1970s have been based.
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One of the Iii-St  of these prograrnmc+.  w;I~; in Guatcm;tl:~ Ti-:i,  v.2, ixg~m iis
part ol the rccoIisiI-:.lctiorl  work in the rural arca’< after ihc lY7h c;trr!rq~;,hc.  It
rclicd on the prorni,tion  (I< 11 heavy mud ;uld sand stove.  c;:!!cd  rhc ‘!.i,rena‘.
This stove is buiit in the f<lrn~  of a block. gcne:a!ly  :!h:)ui  waist bi!h a(! a
metre squat-e. from which the pot ho!cs and Internal H;rc p~~+;;:+~~. \ iiT;’  car;ed.
By now it is estimated that about 6.0(!0 of thcxc !,tr)v;::;  hai,e lxen built.

‘The Ban ak Suut program<:  in S;unegal  star-ted  in IVXii  and i:; b;!.+xi on i3 mud
and sand version of the Lorcna >t(rvc. B:,J .Junc Ii%!. a tot::1 o f  iihut S.Wii
h a d  been built. A var-icty  of diflcrcnr !!;ixc>  ;iri: ilcin;:  prrjrnoied.  One of 111~
mosl popular is ii simple chimncyic5~:  ;tovc Cii!!di!  ihr:  ‘i.f,lCit;->!‘,  !i C~)i>Hi!.;tS  Gil 2

thick circular surround cnclo:;ing the lire with  :i ?r!)r:t  <~pcni,!g  for feeding in
the l’ucl.

IJpper Volta has been the sccnc ot scvcral :,~(rvc-  !-;;‘~~ii?~~l,rl;:,c’4.  S~I;I-: I~:I\c
relict1  on stoves trf the Ban  ah !Suuf  tyjx. I)?hc:r:<  ha:.c  hu::n  ixsai on designs
made of bricks and ::cmcnt. One !>f the moht su:.ci::,s!ui  :;f :hi:se i:; the ‘Nouna‘
stove. Over i .800 of thcsc had hccn buiit by iY?Z.  ‘l’ix  tOi:>! i2un:lxr of stoves
built in Upper Volt2 is now ,,ver 5.0%).

A variety  of pr~~gr:~mmc~ is no\\:  under \:;a!;  in Ken! ‘i. Ti~c most promising
arc in the urban arciis whcr~c improved ‘tiko’  c!csigns.  h;iscd on the Tha i
huckct. seem to bc starting to i:ttr-act  ;I significant amount of commcrci;Il
interest. It is i”)ssihlc that self-sustaining hxal manufacture of these stoves
will occurs in lhe near future.

In Indonesiil. Sri Lanka and Nepal. sto\‘e  programmes have heen running
for the last three or four years.  Interest is no\\ crmccntrdting  on the produc-
t ion 2nd distribution  of ccrilmic liners for mudslovcs. Salts of slovc liners
have now rcachcd ahout 3t)O per month in Sri Lanka. In Nepal. it programme
for the distribution of 1S.W)  !incrs over the next couple of years is underway.

In Sri Lanka. a ceramic charcoal stove is also being promoted  in the urban
areas.  These are being linked wih an effort to encou~-age  the use of charcoal
in cities. 3s a means of using up the Iqe quantities of wood being produced
as ;L by-product from the Mahaweli  dam scheme and other land clearance
projects. No special attention to energy saving is being paid in this pro-
gramme; its purpose is to promote the USC‘ of charcoal among people who
hxvc not previously used it. Up to the present. about 20.000 of these stoves
h;rvc  heen sold.

More programmes of one sc~rt or another xc under way in Lit least a dozen
other countries. For the most part they arc still XI ;In early stage. with the
number ‘of stoves introduced so far being relatively small. In addition. design
and rescarch work is hei,ng carried out in various institutes around the world.
These include Einhovcn  University in the Netherlands. the Aprovecho Insti-
tute in Oregon, the Intermediate Technology Development Group (ITDCi)  in
the UK. the Tata Energy Research Group in India. the Ceylon Institute of
Science and Industrial Research (CISIR). the Bellerive Institution in Geneva.
the Yayasan Dian Desa Organization in Indonesia. and the Research Centre
for Applied Science and Technology (RECAST) in Nepal.

Many of the claims made about the effect of stoves in reducing the rate of
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A Lorena Stove
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The reasons why people accluirc  stoves of their own  iiccol~d.  whcthcr ~!ICW
are 8icw designs king promoted I)! ~.tow prc~:p~nmc\. k~r tl-;iiiitionai \.~crk)nh
which arc already ;ivailabic. 21~ not conlincci !I) cncrsy \;lvins.  2,~ the qua!it\,
c,f their housing increases. pcopl~ :en<i to ul>g;lclc  their c~roi-in?  arrange-
mentx. One o f  t h e  r)b\Gou%  reax~n’1  for wanting ;i !,tovc i\ thai :I can t;ikc
smoke out of the cooking arca 12’hilc  thcrc arc somc:imc,, rcCtso,i-  \\h\
\mokc i< rcquircci.  workin:  i n  ;l imokc-!il!sd  ;~in>cl\ph~,r;  ii ji;!%‘lr.l:)iis  11,
lie;~lth ;IIICI  ~~ti-i:mclq~  unple~rs;rnt.  When pa~pir itic 1’cI-y  poop- ihi,? m.~i h:~\,c
no ;~ltcrn;tlive. Iiut it< they hccomc nlorc’  ;~fflucnt.  rcnio\.:tl  01 ~mokc 1n)m 111~
kitchen ~CIICI-ally  moves upw;lrds  in their li\t of prioritici.

Stc~ucs ills0 dccl-case:  the 111~5  which come\ from an op~‘n  lirc..  If the\ al-c
i;ti.,gc.  they ;~Ilo\v  II place for puttin?  pots and cooking utcnGl\  ~!own.  a!![lwing
them to lx kept away tr~~rn the dirt on the rioor. ;~nd out of the lrc;Icil oi’cilii-
drcn 2nd tl~~niestic  ;inim;lls.  ~I’liey have impel-tant s;~fct\,  ;~l\.;~nta~c\  o\‘cr  itn
~>pcn iii-c.  reducing the number of burns that arc’  \ufl’er~~l.  p;1rticlarlv :~mc,ng
children Stoves can al\o save time i n  cooking.  ‘Ihi\ i\ frqu<ntly  citc~!  b!
uxr~- as ;I ~rczx~n  fol- being plcax~~  with ~1 new stow. th<:u~h  I: ix ni): nccc\\-
aril4;  rclatecl lo improvcmcnts in fuel Cfticiency.  For \~oun~cr  ;iomen.  111 par-
ticulal-.  ;I new s!ovc may itlso h e  attractive  hcc;~~~x  It cn;th/c5 them to UIO~
stalidint:  up. Other women have said that the improved appc’;~~~ncc  gi\.,:n to
the kitchen hy the stove is one of the IC~SOIW why  they like it.

T h e  l~romolion o f  new stoves i5 2 pr~>ccss o f  intcrvcnlion by cstcrnal
;qqncies into what is Ilappening at a local Icvul.  It i:+ rnotivatcd  bv an 0utGlc
perception of what pcoplc riced.. and its intention  is to help ;,I-  persuade
pcoplc to do what they woulct not do if left to thcmsel~c~. I~r~>m lhc point.ol
view  of progrimimc promoters. ii v a r i e t y  of tliss:miri;lti<~n  ;~ppt-~~ches  arc
possible. depending on the cost of the stove iincl the Iociil economic  contc~t.
In circ~umstanccs  where fuel  is commercially traded. a new 5tovc can bc pro-
motcd through normal market channels. For this type of pro~ramme to be
successful. tne new stove must be able to stand the rigours of markc! cnmpc-
tition on its own merits, and be attractive to those who arc expected to buy it.

The role of the promoters in such cases is to design and test a stove which is
well suited to local needs and preferences. and introduce it into the market.
The financial inputs from the progra~me  will he directed towards the dcvel-
opment of an ;rppropri:lte  stove and the creation of the manufacturing and
marketing infrastructure through which it can be disseminated. it may also be
desirable to provide finance to heip cover the entrepreneurial risks of the
early stages of manufacture.

In places where  there is II‘ttle Oi no market ~fOi W;OdfueI.  and StOves a!?2 not
bought. the problems of introducing a new stove x2 Inuch grcntcr.  One
approach is to rely on zero-cost, or very low-cost stoves made from locally
obtainable materials. To avoid l&our costs. these must either be built by
their owners, or made on a co-operative basis.

The basic problem with this approach is that the stoves will inevitably be of
a fairly low quality. They must rely on available local materials such as mud,
sand and clay, whether or not these meet the necessary standards of strength
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and dur:thility.  The stoves will h;tvc to hc built hy people who itrc not tr:tincd
artisans. hcncc their dimensions  and asscmhly  cannot hc cxpcctcd to hc \;cry
xcurate.  hhovc ~111. they are not likely to hc p;rrticular!y  clurahlc.  This all
means that the benefits in energy saving will generally be small. and may dis-
appear with time. Justifying the investment  in such a programc is difficult
unless thcrc itre other benefits from the stoves hcsidcs energy  su\,ing.

Providing subsidies  is a way of stimulating the adoption of stows whet-c
they arc not commercially vixhlc in their own right. In some cas:;s.  it tcmpor-
ary subsidy may bc alI that is t-cquircd to ovcrcomc initial consumer rcsis-
txncc. I’crm:tncnt  subsidies xc. howcvcr.  much more problematic. Their
effect is limitctl hy the amount of lunclin~  av:tilable  to the pro~rammc.  They
may also pt-cvcnl  the cmergcnce of Ioc;:l stove-making  cntrcprcneurs.

II stoves itrc to Ihc acquired by it significant proportion of ;I country‘s popu-
ktlion. it is virtually impossihlc for this to lx done on the txtsis  of sulxiclizctl
tlistrihution  to cvcryotte.  Ev,cn  if this could happen. the question of rcplxc-
mcnt of stoves after they wore out w~ould  remain unresolved. It is csscnti;tl
thcrcfrlre  t!rat suhsidics are seen its it short-term expedient.

It is importnnt  to t:tkc into account the f;ut that energy xrving may not lx
the pr-incifxtl  rcuson why people w:tnl  it new stove. In some cast’s,  energy say-
ing may only lx oht;tinablc  at the cxpcnsc of other dcsirablc  features. or :tt ;t
iinancial pr-ice  which people :trc unwilling to pity,  If stoves t-equirc cxtrit work
in opcrxtiri~ ctmtt-01s.  or in cutting up fuel  into sni;~ll picccs, this also c;tn lx ;I
clisincentivc to potential  users.

‘fherc is rttj doubt th;tt  untle~-  the appropriate  ccmditions improved  SIOVCS
can bring nun~crous irenctits.  When they arc properly designed  to suit their
rc;tl  context  1 thcv c;tn make it citsicr and more convcnicnt  to cctmrnnizc on
fuel  thus saving time in tendine the lire. ‘fhev con mnkc cooking quicker and
more convcnicnt. T’hey can ciiminatc or cut down the nuisance and hc;tlth
hazards of smoke.

They  rcducc the :tmount of mess and dirt caused by an open fire. They can
incrcasc the comfort of the dwelling by controlling the emission of heat during
cdoking.  They cnn make a m:tjor contribution to domestic safety. particularly
that of children. In short, improved stoves mark ;m advnncc in living con
ditions.  and hxvc  it valunble role to play in the domestic economy.

Gerald Foley and Patrrcia  Moss. improved Ceokjng  Stoves in Deve/@p;ng  Counmes.
1983.

0 wner-Built Birth Con tro!

In many ways cookinp is like making love, both activities represent the mote
personal and private sides of our lives. and the technologies we put to use in
both realms retlect decisions made :rt the household. not community, level.

Now we can easily imagine the problems and barriers the family planning
promoter faces when he or she attempts to change the long established norms
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I n  Gu,iarat  State. wcstcrn I n d i a .
school children are helping to plant
trees as part of a t-c-;lffor~4tatic,n  $;ln
launched hy the St;ltc’s I-orcst
Department. The children arc’ turn-
ing their schoolgrounds  into tree nur-
series whcl-c  they C~I-c  f o r  t h e
scetlli::,gs  u n t i l  they art’ mature
enotqh ‘to hc repiantcd  elsewhcrc.

The Gu,iarat  experiment could
serve as a model for other parts of
the Third World affected hy defores-
tation. Millions of ;ecds are distri-
huted f r e e  o f  c o s t  to intcrcsted
schools. Boys and girls plant these in
mud-filled plastic bags. they care for

them after the seedlings sprout and
then return them to the Forest
Dep;~rtmcnt.  The school is paid tif-
teen paise ( h a l f  a U S  c e n t )  per
sapling and the saplings arc replanted
all over the Strrtc. ‘The school uses
the money carncd in this way to help
the poorcst p u p i l s .  O n e  o r  twc)
teachers in each schcx~l  arc traimzd  in
nursery techniques and they teach
the children the crucial importance of
trees in preserving  the cnvironmcnt
by binding and improving the soil,
reducing pollution, providing both
fodder and firewood, and so on. By
enlisting the help of school children.
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the Forest Dep;u-tmcnt  is guaranteed
;I cheap and steady supply of scecl-
lings without having to create a huge
bureaucratic machine.

.I0 \ome. (iu,ix:rt~5 policy ma!
so~~nd  like one of thr)sc lint ideas that
arc doomed !I> failure when put into
practice. Hut as befits the birthplace
o f  the Gandhian ino\‘cmenl. the
State has shown that community par-
licipation  is not 2 cle~l I,:ttcr a n d
already more than .3.000 \,ill;igc<  have
turncd 12.hOOO  ha i n t o  w00dl;md.
‘l’hc driving force hchinti this partici-
pation comes tnm cnlightcnecl  \~,lf-
intcrcsI  loather-  t h a n  concern for tlic
cnvironmcnt. !+ujar;lt  villagers  have
st;irtCd  10 plant !recs l~cc;~usc  the\
can see quick returns.

‘roth~.  international  aid agcncics
and I’orosters  in the Third WOI-ld  arc
reccptivc to ncv: notions ahout the
purposes an;l practices of forcstr-y.  In
essence, they recognize the modern
necessity of taking forestry outside
the forests - oi‘ involving people
throughout the countryside in grow-
ing trees to meet their own require-
ments as well as to protect the land
off which they and their livestock
live.

Firewood production is particu-
larly appropriate io this philosophy.
It is less depcndcnt on silvicultural
expertise than sawtimber  is and
therefore can he done by nonprofes-
sionals who learn the basic tech-
niques for their own UC:. Firewood
can best he produced like 21 farm crop
without government intervention.

are

IHowcver. although Ihc cultivation
of firewood spccia docs not demand
continuous pr~~fessional  supervision,
;I forcst scr\:icc may he ncedcd to
provide seed or planting stock and

advice for getting the trees estab-
lishcd.  Further. silvicultural practices
(such as weeding and pat control)
can greatly  incrcasc yields. What is
sorely nccdcd is the grcatci- invoIvc-
mc!ilt  of trained forcsti-y  cxpcrts in
firewood production at all levels from
the \jillage woodlot to the national
forest.

‘frees for tirewood  civil hc planted
in ‘nonforest’  arcas: along roadsides.
in shelterbelts. on farms. on unfused
land. and in schoolyards, cemetcrics.
churchyards. market squares. par-ks
and home gardens. Fuelwood trees
can he cultivated in small woodlots.
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even as individual specimens around
ii house or village. In some areas.
such as .lava and the PcopI~‘s Repuh-
lit of China. home gardens already
supply a good share of family fire-
wood needs. Correct spacing of
planted trees is important to produc-
tion. hut it is unnecessary to axsure
geometric precision as is rcquircd
where mcch;mizccl equipment must
,XlSS I~ctwccn  tl1em.

Rural areas can probably supply
their own fuelwood  from small. Ioc;11
planlings.  h u t  urlxin areas cim best
he supplied ft-om  conccntr;itctl  large
plantations, sir;itcgic;iIly loc;ltcd and
possibly government administered.

Fircwoocl  pl;lntations.  if carefully
m;tnagccl and pl-otcctcil f r o m  lirc.
;~i~inl;~ls.  i~ncl  ‘pacllcrs’.  ciiu hc sclf-
renewing. They arc usually managed
on rotations ofahout  ten years (much
less in some moist tropical regions).
The timing viirics with the quality of
the soil. species  used. tcmpcratul~c.
moisture avail;lblc.  and intensity of
cultivation. Rotations of less than
five yeal-s  seem feasible  i n  m a n y
areas, especially for those species
that regenerate by sprouts (coppice).

What is needed is II change in

priorities in the use of trained fores-
ters and agronimists.  Forests for fuel
can lx2 trealeil  just as one mom-e  farm
crop. This makes lircw~,ocl  produc-
t i o n  more suitable f o r  devclopin~
countries with  few foresrdr5.  It seems
possilde tha t  afronomists.  r a t h e r
than foresters. will Ix responsihlc foi
much of the sma!/-scale  lit-wood pro-
duction in the future.

The existing forc$tx  arc too import-
ant  and too vulnctxtdc  to hc ahan-
c l o n e d  Ily lorcsters 111 tavour (it
village woodlot  in the faini liincls.  In
addition to making fuclwoocl  prcduc-
tion an @cultural rcsponsibilit!.
the suggestion has hcen mxlc that
what is ncecled are -harcfoot fores-
ters t o  pcrsuidc small kirnier?
(whose economic horizon5 usualI!
estcncl o n l y  t o  t!1c nest ll;lrvcst) t o
plant trca for the future. to texli
how to do it. and to into-educe  cook
stoves thal conscr\c  fircwoorl.  Such
e~tcnsion  5,i‘rvicC3 :trc pill-ticuliirlb
important in the ciisi’  of inclivitlu:~l
and village-lcvcl  fuclwood projects.
Even \vith  linanccs available.  pot”
m;lliilgemCnt am! inadequate cstell-
sion work arc often critical hottic-
IlWkS.

National Academy of Sciences.  fmwood Crops.  1980

In 1740. ihc thrcai of a fuclwood shortage around Phila-
delphia moved Benjamin Franklin to design his ‘Pcnnsyl-
vnnia Fire-place’, a cast-iron heating and cooking stove
that greatly reduced heat lost up the chimney. In Frank-
lin’s words: ‘By the help of this saving invention our wood
may grow as fast as we consume it, and our posterity may

Natinna,  Academy

of Sciences,
warm themselves at a modcrate rate. without being Firewood Crops.
obliged to fetch their fuel over the Atlantic‘. 1980.



In I’M). the State Government 01
KiIrnataku suhmiitcd a ‘propos;~l’  to
the World Rank asking for funds 10
hack it five-year progt-ammc of social
forestry. ‘l‘hc stat& aim of the pro-
grammc is both to combat ecologic;~l
degr;rdation  and meet the basic firc-
wood timber needs of the rural pcjpu-
Iation. licatlin~ the pN~po~“l.
however.  i t  seems that t h e  State
<;ovcrnmcnt has Icarncd few ICSMI~S
f r o m  the failure of other social  for-
cstry schcmcs clscwhcrc i n  imlia.
Indeed. the authorities seem SCL 0!1
t-epcating ,just  ;Ibout every mistake in
the book.

Under the prtrgrammc.  the State
Government intends to forest
I IO.000 hectares of i”ivately-o\~nctl
land - some 60 per cent of the total
atea in the scheme.  This despite clear
cvidencc  from other social forestry
programmes that it is only commu-
nally-owned  forests  which can posG-
bly bring the desired benefits tcl the
local population -- and despite the
state Government’s purportcd
commitment to making .the main
strategy’ of the scheme ‘the utilize-
tinn of hitherto tmtttilizcd’ communal
land.

In fact, :hc arca given over to pri-
vatc forest farms is likclv to bc even

higher than the State Government
has estimztcd. Thus. whilst a similar
W o r l d  H a n k  project ir Gujara t
aimed to forest only 1000 hectares of
privately-owned agricultura!  land, in
one district alone 10,000 farmers
have already taken to growing euca-
lyptus in place of foodcrops. And.
although the Gujarat project clearly

identified  ‘m;lrginul’  iand ;I\, the ta--
pet for farm forc5try. large arcas of
Irrigated  food-l’ro~lucinu iand have
already gone under eucalyptus  culti-
wticlrl.  l’here i:i nc, r’eascm  to be!ieve
that the cxpcricncc  of Gujarat wil l
not bc I-epc;~icd  in Karnatak::.  Inevi-
tably thtrsc  who will  Ic.,e  out arc the
vcrv pc~q’lc  whom the socii~l  forestry
pr~&in~mc is intentlctl tcl help

‘I’hc problem i s  f u r t h e r  conI-
potmdcd by the ch(Gcc  of species
w h i c h  larmcrs  arc cllcouragcd  to
plant. For whilst the pattern of land-
ownership clctc’t-mints  who ;iCCI-Ut‘s
the benclits of forestrY. the niltut-e  ot
those benefits  dcpcads on the type of
trees planted. It is quite clear from
the proposal that the main species to
bc encouraged  in the proicct  will be
eucalyptus. No mention ‘is ma& of
such traditional farm tree5  ;IS hongc.

neem or mango. That emphasis o n
eucalyptus is hat-d to justify. Euca-
lvptus fulfills fewer ecological func-
tions than the traditional tree‘s:  it
cannot he browsed hy animals: it
allows no ul:der-growth  and thus pro-
vides no fodder:  it produces no fruit.
nuts or other food; it is not favourcd
as ;I fuel for cooking because it burns
too fast; and. ;ib(:vc  alI.  it is too
expensive for most villagers to buy. If
othcl-  social forestry schemes are any-
thing to go by. then it is more than
likely that the harvested eucalyptus
will be sent straight for sale to the
pulp and rayor. industries. Without
safeguards tc ensure that *:ucalyptus
does not cover all the land under the
social fazstry  project it is impossible
to guarantee even a minimum supply
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Such safeguards are also essential
if employment is to be protected. On
the hasis of our study it is observed
that the tnhour displaced through
eucalyptus plantations is far more
than the employment gcncrutcd. For
cnch hectare of Innd lost from food
crops to eucalyptus. thcrc is a toss of
soimc  250 man-clays of cmptoyment
per year. Assuming that the present
trend towards eucalyptus monocut-
turcs continua. then hy the end of
hc fifth year of the project the toss of
cmptoymcnt will lx 137.5 million
Ill~~ll-d~lyS.

I‘lie State Govcrnmenr’s  social for-
cstry  plqr;immc  also aims to
incrciisc’  agricultural productivity by

Vandana Shiva et al,.  The Ecoiogist.  i982

improving soil and water conser-
vation and by releasing ~:ou:dung.  at
present used for fuel. for use as !crti-
tizer. Assuming that i(~ per cent ot
the firewnd  to hr grown would he
sufficient to release the torat amount
of dung king used for fuct.  0.4275
millions of tons of extra food grai:i
arc expcctcd  to he proiu<:cd over a
period o f  thirty f i v e  years. ‘l’hat
figure. h o w e v e r .  is. misteding.
Firstly. the rural t!~opie of this par-
ticular region do not use much cow-
dung for fuel. Smx~ndty.  when the
land at present under foodgrain  is put
under  cucatyptus,  there will bc a
direct toss of some 5.77 million tons
of foodgrains.  oitsceds. ck. That IOS
has not ken rahcn into account in
the project proposal.

A very simple way to protect newly-planted  trees,
czpecialtv  fruit trees, c.g. mango, paw-paw, pear trws.
against abuse by goats and cattle has been successfully



Mallika
Wanigasundars,
Mazingira,  1983

attoptccl for a tong time in the transitional forest and
sxvannah arcas 01’ micjrlle  and northern (;h;ln;l.  .I’he trees
arc’simply protected hq ;I circular mutt stl-ucturc which has
ventilation  openings in the w;~ii.

The ‘tree watt’ is about 75Omm high in the initid stage.
L.;ttc~-  on, when the tree devctops.  the strucfurc is cnlar@
and made about I m to 1.211 high. U!; that time the tree
trunk has dcvcloped  sufticicnt strengh to withalnct  rough
trcatmcnt.  ‘l‘tle  atlvanrage of this system is ;~/so  that the
ground immcdiatel~ around the ncwty ptxiitccl  Irc‘c can tx
kept fairly moist c\Jcn in x1-y dry and hoi conditions.  The
diamctcr of Ihc structure  ctejxnrls on the trc‘c species and
OII how cilrlv hranchcs ilncj Icaves develop.

A huge rcscrvc of ‘free‘  energy  has been found piled up
arouncj Sri I.;~ilhi!  in Ihc form of ‘coir  clusl’ .~~- the clusl I< f1
o\:cr when the coir, or outer husk of the coconut. is
rcmovcd lo make ropes and mats. Some four mi l l ion
toriiies tiavc txcii jxorluccij over Ihc past thirty years iind
now the tihrc mitts arc churning out another ICO.~IOO
~OIIIICS  each ~C;II-.  IJntit rcccntly.  no-OIIC  knew how to tjis-
post of this ‘nuis;incc wa~tc’.

C’cylong  ‘fobacco. ;t privntc cotnpiny. is pioneering the
proJuctic;n of coir-dust t>ricjuNtcs.  ‘t‘hc coir dust tx~~cs
through machines (csscntially  mincing prcsscs) and coma
out in sotiditietj  tcngths of ahoul IOcm  thick. ‘l‘hcse  can
then hc broken up and usecj  to fire  boilers and f~lrn:ices.

Coir dust briquettes give off. weight for vxight.  about
half as much heat as diesel oil. hut cost less than one-
quarter. thus reprcscnting  consider;~hle savings. They are
also  much casicr to handle than wood.  Trials have shown
thq art idcat f o r  small-scatc  inctustrics SLICII  as hricti-
making. tile works. laundries. hakcrics  and pottcrics. Uu:
\hcv arc atso good for targcr industries, such as ~O~XICCO-
rjrying jd:ints bjhich  c~msunic  vast numhcrs of ti-ces  cacti
yc;ir Ihrou~~hout  the toh;ic~o-gro\riil~ tropics. Hriqucttes
also jxomise savings in tea-drying, one of Sri Lantia’s  tar-
wst users of tirewoort.  and anv industrv which use’s fuct  mlc
for the generxrion  of hot air, akt st&.





fuels. The papyrus will be cut by
hand as the swamps are accessible for
at least seven months of the year.
when the water levels arc low. ?‘hc
papyrus will then be dried and com-
pressed into briquettes at the edge of
the swamp.

Large-scale exploitation of these
swamps clearly has some dangers;
not least that posed by removing
l;u-ge  amounts of biomass from the
ccosystcm with a tight circle of nutri-
ents similar to that of tropical ram-
fores t s .  At  f i r s t ,  however,  t h e
briquctting factory will need onl)~
rclativcly  small areas; we have calcu-

Michael Jones,  New Sciertist. 1983~

latcd that about hOha should supply
the cquivalcnt  of 20 per cent of Kiga
Ii’s requirements for charcoal.

W C slill  have to determine just
how much can be cropped year to
year from these swamps :and the
effect  that continuec! harvesting Li-ill
have on their ecology. For instance.
production might fall aftcr some
years due IO lack of nutrients. And
opening up the canopy hy removing
papyrus wil! allow more light to pen-
etratc and might increase the propor-
tion of other plant species in the
swamp.

2 RENEWABLE ENERGY,A+v Digging Mankind out of
the Nuclear Rut

No doubt, when social historians look back on our day, they will be asto-
nished at OUI- almost obsessive concern with sufficient supplies of cncrg OUI
planet is, after all, one vast system of energy. The sun’s rays that fall .just on
the roads of North America contain more energyrihat  all the fossil fuel  used
each year in the whole world. The winds that rage and whisper round the pla-
net are a vast energy reserve caused by the uneven solar heating of blazing
tropics and arctic poles. The World Meteorological Organizntion (WMO)
estimates that if placed on the earth’s most steadily windy sites. windmills
totalling  20 million megawatts of electric generating capacity might produce
electricity at a commercial price. (At present. the world’s total electric gcner-
sting capacity is under 2 million megawatts.) In the Southern continents. less
than 6 per cent of the power that could be produced by large hydroelectric
schemes has been developed. :und this figure leaves out the multitude of small
hy<ro sites, so numerous that once developed. they could exceed an electrical
output of many thousand megawatts.

Nor should we forget the energy locked up in plants and wastes. Indeed. in
some developng  lands. 90 per cent of the energy is derived from wood, often
with disastrous risks of deforestation. At the other end of the scale ofsophisti-
cation, the US Naval Undersea Centre at San Diego has an ocean-farm proj-
ect cultivating Californian kelp. The hope is that the solar energy captured by
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the plant on 311 ocean farm of. say;.  470 square miles could th~orctically  hc
convcrtetl  into iis much natural gas its is consumed  in America at pre\cnt.  All
in all. the fear of running out of energy must be said to have a social. not a
rational base. Modern citizens have become so nccustomcd to fossil  fuels and
so transfixed by the ncccssity of buildin,11 vast electricit!, s\‘stcms that the\,_ _
simply do not see that their whole life is surrounded hy a multiplicity and var-
iety of energy rcscr\lcs  which not onlv cxcccd all present %nirccs but ha\,c  ;I
further advantage: they are not cxha&tcd by USC. A ton of oil burnt is a ton
lost. A ton of kelp will bc growing again nest year. Even more reliably.  the
sun will rise ;tnrl rclcasc an annual I .5 quadrillion megawatt hours of solar
cncrgq to thu planl‘s outer atmosphere. I’hcre can bc no runniq out of suc!l
rcsourccs.

Ilur can they be h;irncssccl? A torn;&) icy  ;I lint exhibit of energy  unicashcd
but i\ h;trclly  ;I useful one. The fuudamcnt;d  clucstion with all the rcncwahlc
Irourccs  of cnerg!~  is how to develop the technologies  for using and storing
them. and to do so at rcasonablc cost. Admittedly. this issue of ‘reasonable
cost‘ Iqs it number-  of clut’stions.  It fails to take into consideration the huec
and now discc,unted  investment  in nuclear-weapons raearch  upon \vhich tis-
sion power-  is basccl.  It neglects a whoic range of cnvironmcntal and social
costs ~- (I-om  strip mining coal to raJioacti\~e-w;istc  disposa1.  And over a
twenty (ic.c year period, the whole energy  picture was  totally distorlcd hy the
fact that oil and natut-al  pas. both wastintl raourccs.  fell in price while their
scarcity wiiz actually increasing.

The truth is that all of us. consumers,  technicians.  engineers. scientists.
have ;I tcnclency to see what wc arc used to seeing. and ;I twenty  live  yeal
energy  ‘binge’ b;~scd  on fossil f~~els has conditionccl us to looking for ;I very
narrow range of solutions. Perhaps the first riced of all is for citizens in dcvcl-
opcd so&tics  to open the cycs of their imagination and conceive of cnel-g!
patterns which will come in new shapes. forms. and sizes. If they do. they will
lind  it already clear that the technologies are avnilahlc,  will hecome cheaper.
and could cvcn lead to a more humane and civilized mode of existence.

WC can begin with the most abundant of all sources - solar cnrrgy.  The
lirst  point is that at Icast  one-third of most developed nations‘ energy  budgets
is required for temperatures of well  under IOO”C  - in other words. for hot
water and sp;~c hc;lting. Sunlight can pro\:ide useful heat for both of these
needs at exactly the right temperature  - and there arc no distribution costs.
since !hc x1:1 C;III fall on each building. WC should also remember  that the sun
already  dots much of our space heating without any cost or equipment ilt all.
Picture the problem if every house, store. and factory had to begin heating
itself from 8 temperature of minus 240°C.

But for particular uses and locations. the diffuseness and irregularity of the
sun’s radiance have to be overcome.  Much can be done by the almost forgot-
ten arts of good siting and good design. so that. for instance. a southern orien-
tation is combined with overhanging roofs which allow the low winter sun to
shine through windows and exclude the excessive heat from the higher sum-
mer sun. Thick walls of masonry are also heat traps in winter and exclude
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unw;~ntcd  hat in summer. The traditionai  architcciurc of the Middle East.
besides being txxutiful. has ;I singular tcchnial  a[,l”“[~ri;lt~Il~~~  for dcalin;
with high daytime tcmpcratures and chilly nights.

But the sun traps cam lx more spccitic. Instcacl of just rcl!irt~ on gcncrall>
well c~mstructecl  buildings. one can add a ‘thermal storage ~vall‘.  11 thick
block of masonry is placed behind a ‘window’ of glas> and traps the \olar heat
coming through. A simple scrics of vents circulate\ the heat round the house.
and when the weather  changes, the vent> arc rt’vcrscd  to expel the hot air ar?d
coo1 the house down.

S o l a r  coIIcction  units an bc ‘lill;lll  and easily added to placc3 that iii-c
;ilre;rcly  built. The simplest form is :I ‘flat-plate  collector’  - 3 $ass-coverccl
panel Nhich allows the sunlight to pass through  the glass and be trappctl  as
heat insidc what is h;tsic;~lly  ;I boxlike apparatus whose collcc~in~  powers h;t\;c
INXII  much cnh;mcccl Ihy the use of new  materials.  .l‘hi5 heat is then pasxxl 011
to the house’s  hot-water system.  or can wpplem~rlt  its 5pacc  hc;ltiny.

1n the near f u t u r e  the cost  of  these 5olilr  panel5 wi l l  he 5ignilic:mtl!
rcduccd. Many of them ;II-L’ snide almost b,v hand by sm:~ll firms. Once the
market is large enough, the big malufxturcrs  will  hcgin much larger produc-
tion runs and turn out these units at vcrv much lower cost. ‘i.hc big manuf;~-
turcr5 arc also ctmduc~ing rcscarch into concentrating sol:~t-  coliec~ors so that
higher temperatures can Ix rex+etl. ‘l’hcse would greatly widen the solilr col-
Icctol-s’  possible range of use.

Possibly the most intcrcsting  and promisin g 01 all solar dc\,ices  is the photo-
voitilic cell. a spin-off from space exploration.  which directI! turns the sun’s
radiance into electricity which can then IK used for all niianncr of domestic
and commercial  purposes. Such cells. incorpc,ratcd into the root’.  could give
homes and factories in hot climates virtually their own  indepc  ~dcnt  t’ncrg)’
source and still Icave over heat for sp~e and water heating -ON reason why
some piophcts  SW the tropics as likely to hccomc as thoroughly transformed
by solar power as was the chilly north by coal and steam. A major hrcak-
through is needed in the price of photovoltaic  cells. hut this appears to be OII
the way. as production costs are falling dramatically year h!; yea,- and may
som he near the ‘competitive’ price of US%00  per peak kilowatt: in I!XiX,
unit costs per peak kilowatt were $3~O,Oot):  in 1977 they were $10.000: hy the
early ci::htics they should reach $500 and by the late eighties even fall  as low
as X50-$ I so.

Another possibility that is arousing increasing interest is tiiiri  of using solar
power as an integral part of new or existing generating systems.  so that tra-
ditional fuels - coal. oil. gas -- can be saved and reserved simply for peak
periods (or for cloudy days). Two forms look promising. One is a ‘powel
tower‘. A bl?iler  is fitted into a tower.  anti computer-guided rcticctors follow
the sun round the sky focusing the beams on the boiler. which then produces
steam for driving the turbines. A 2Wfoot tower with 5,500 mirrors focusing
on it is now operating in Albuquerque and this will serve as a testbed for a IO-
megawatt solar power tower in California, which by 1981 wil! become the first
solar power station in the United States to deliver electricity to the grid.
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The other arca of research is -so!ar farms’. Parabolic reHectc)rs,  spread over
a wide land arca. concentrate sunlight onto pipes containing salts or q~ses.  As
they heat up -. to as much as 000°C - their energy is transfcrrcd  to storogc
tanks, and it can bc drawn on when needed to product  steam for electricity
generation. The limitation on both the solar farm and the power tower is that
they require large sites and are perhaps most suitable for desert areas. x-here
they are not too likely to he next door to busy consumer centrcs. (On the
other hand, they may well require no more distant  and isolated sites than
those thought safe for nuclear power stations, given citizens‘ growing unwill-
ingness to have nuclear power plan!s too near their own particular nci,:hbour-
hoods.) On tllis  point of land requirements. WC shou!J note that the small-
scale solar collectors which fit on rooftops and walls do not compete for land
Ivith agricultul-c.  urban devclopmcnt. or rccrcatlon.  since they arc piaccd ill
areas already in use.

When we turn to wind pow”, once again the problem lies with the
technologies  for effectively  using the inexhausiiblc  cost-free but diffused
wind power round our planet. Techniques can vary from the simplicity of
the Heets of windmills in central Crete, where over ten thousand of them
pump up the farmers‘ irrigation water b! caichin,(, ihe mjind  in iriaiig,cj (;f
white sailcloth, all the way to the completelv  new and complex concept
which now interests the US Dcpartmenr of Energy. The inventor has
designed a circular tower and uses the wind to induct a mini-tornado inside.
Then the difference in pressure between the outside air ar,d the inner turbu-
lence drives a turbine. This kind of tower could clearly operate on a quite
small and dispersed scale or. like solar towers. he used to supplcmcr,t  grid
systems.

Conventional wind turbines are also being thought of for windier sites. and
a great variety of new techniques-  from traditional propcllcr types to contri-
vances that look like vast cggbcatcrs  turned upside down --- arc beginning to
leave the researchers’ drawing boards. One such upside-down eggbeater - a
so-called ‘Darreius rL)tor’ - is already feeding electricity into the grid in
Canada. Since the larger the scale. the grea,ter  the capture of energy, it seems
likely that the WMO picture of a wind-driven world. although much exagger-
ated. could have some elements of reality by 2025.

When WC: i:un to falling water as a source of energy - for hydroelectricity
- the big reserves are in the developing world, since the industrialized
nations have used up most of their best sites. and there is ii limiting factor
here - in both developed and dcvcloping  lands. The reservoirs of big dams
cannot be permitted to Hood irreplaceable natural ecosystems or invaluable
farmland. Where larger new water-power resources may be available in the
industrialized nations is on the coast. There are a number of sites such as. the
river Severn in Britain or the Bay of Fundy in North America where the rise
and fall of tides is on a sufficient scale to justify the kind of system the French
have been operating at La Rance.  where reversible-blade turbines allow
power to be generated both when the tide ebbs and when it Hews.  The Rus-
sians, too, have an operating tidal power station - although at pilot-project
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lel:el  _-. .mci are now looking at several sites at which viable tidal power
stations mxp hr possible.

Quite new cxpcrimcnts  arc being con\idcred for USC in areas where the sets
arc normally stcirmy.  It is suggcstcd that the wave\’  power can IX used to
generate electricity. and several research groups in Britain. Sweden  and
Japan arc exnerimcnting  with different ways of tapping this source. Thcrc is a
pariicularly  promising project in Mauritius. “Let another proposal is to USC the
diffcr<nce in tcmpcraturr:  between deep and surface water as a power gcneru-
tar. In the tropics. the sue-warmed surface u:!icr is ten or more deerccs ccnti-
era& warmer  th;in  water I .OOO to l.‘.iKK)  feet hcl~~ it. Ry the early IWOs.  a
5c&_) mc~awatt  prototype  shoulc!  hc opyrating ,111 the Florida  coast. with the
possibility of ii conlni~:rciiil  demonstration pitint iiy  IW?.

Aii thcsc rcn~wi~l~l~  uwwy  sources  - su!1. winrl,  waves.  tides .-~ can be
used its su!lstitutc:s  for fossil fuels and contrihutc to the productirm of clcctri-
city. But they can only product  power intcrmi:ccntly  ~~-- the wind. for certain.
‘!>lowc!h  wbcr1:  (:~r;tl when) it listcth’  -- and this may well  not bc at ;I time ot
pc;;k l o a d  o r  urgent domestic  dem:!nd.  I>urlng sunless.  windless. w;~vcIcSs
winter  days in. say northwcstcrn Eur,opc. ,.,111 the rcncwablc-energy  technolo-
:ies will riot hc prc:duci:lt:  vcrv nit;ch Yet consumer  c!cmand for energy will
IV very high. 011 ~~- as gasoline or as ii heating  fuel -- and natural gas are
easily :rnr! cheaply  stored.  Fuel DII hc cl!-awn  from the store when its heat or
its pwwr  is required But you cannot simply turn on the sun or the ;vind.  So
methods  ~,f storing thrir energy must bc f~~uncl  if they arc to meet a sizahlc
par! of an industrial nation’s energy needs.

Storage. howcvcr. is a pt-0h!cm  with all grid SyStClliS.  coal-based. oil-based.
nluclcar. which supply clcc!riAty. That we may bc surpl-iscd by this fact simply
reflects the dcgrcc tcj which we have bccomc acc~.~S~o~mxl  to !he idea of having
a very Iargc number of generating stations which come (~1 stream oniy at
times of peak load -- over the breakfast cgs or Sunday Itlnch or w11e1i the
advertiscmcnt break in a highly popular television series sends half the popu-
lation to the kitchen for a cup of coffee. These ‘surges’  arc only containable
today within ;I system  of continuous and expensive  overcapacity. The trick is
to get types of storage that arc cheap enough to take its place. Otherwise  it
will have to bc maintained (at high cxpensc)  for the dank. still days when
wind and sun power will be insuflicicnt  for pcnk use. A variety of ways  arc
hcing cxplorcd.  Surplus clcctricity can be used to compress air, charge up :I
large tlywhcel. oi-  pump water up to a high rcsci-voir. In each c;iSc. the ‘energy
store‘ can bc drawn on when necdcd as :vc now tlriitv 011 our extra gcncrating
capacity. Another possibility is to gcneratc hydrogen  from water. store it. and
then use it when needed to ‘fuel a conventional power plant or generate clcc-
tricity  directly in :I fuel cell. Then. at the consumer end, the surges can be
minimized by encouraging small domestic energy stores. For example. :I
greatly reduced electricity tariff for off-peak hours can encourage the use of
hot w,itrr tanks that heat up ‘off-peak‘ and then supply the house’s hot water
needs for the whole day. Such tanks would. incidentally. have to be larger
than conventional  ones and. of course. well insulated.
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Now, with rising prices and shrinking reserves.  all the new possibilities --
sun, wind, water-can begin to enter the public imagination. and there are at
Iil.st  signs that the mood is changing. The range of new experiment is not neg-
iigible and there is evidence of growing momentum. For instance; the LJS
Department of Energy’s solar budget for I979 is between $400 million and
$500 million. The Swedish Government will be funding over three year‘,  a
major pl.ogramme of research into biomass conversion. wit-d  power and
solar power. The Frccch spent some $32 million on solar energy in 197X.
Apparently. they set solar technology ds a major potential inc!ustry with
cxcellc~~t  export prospects. The Japanese Government has a billion-dollar
research  programmc. ‘Operation Sunshine’. to dcvclop energy-income tcch-
nologies that could lessen their extreme depcndcncc on imported fuels. As all
these tcchtiologicr; begin to take hold, the effects may go much further than
the provision of energy. They may wcil  imply profound and hen&cent
changes in the whole developed way of life; give choice. variety. and safe
options to the central process of energ,y  use; and begin to dig mankind 01.11 of
the nuclear rut.

Rarhara  Ward. Progres.s  fora Smail Planet. 1979,

es tinnier View

An economic transition from subsis-
tence is the aim of development  strat-
egies everywhere. When it occurs
many of the problems of fuel supply
become resolvable. With rising rural
incomes, the depletion of free-good
wood resources opens the way to
commercial subsititues. A typical
transitional sequence is. first. the
commerciaiizatioli  of firewood. next
a more extensive use of charcoal:
then comes the employment of kcro-
scne, benzinc.  bottled gas. or even
coal. When economic condit ions
improve  sufficiently the use of elec-
tr ici ty becomes universal.

Another feature of the economic
transition from subsistence is a
widening of the area of economic
activity and a much greater range of
end-uses for energy. Mechanized
agriculture. water pumping. food
processing, small manufacturing and

workshop enterprises. services. and
the provision of social amenities all
USC  energy in different wpys.  in the
European economic transitton  out of
the Middle Ages. this was the time of
windmills. water-w:hccls.  tidal mills,
and eventually, sweeping all before
it, coal. It is within this modern tran-
sitional sector that the greatest
number of possibilities for the use of
renewable energy technologies
occurs. ldcntifying  exactly where
initiatives should be made. however,
requires cart. There is a superficial
attraction in enumerating the tasks
that might be powered by renewables
and then endeavoring to supply the
hardware to accomplish this. All over
the developing world however, can
be found the derelict remnants of
projects based upon such an oversim-
plified analysis.

Technology cannot be abstracted
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from the priorities and constraints of
the SC icicty  it is supposed  to scrvc.
Orten a  lack  of  energy  occtirs
because of the absence of effective
demand rather than a scarcity of sup-
ply. The shortage of finance, tcchni-
cal skills, and access to markets for
their products prevents people from
m o b i l i z i n g  t h e  cncrgy  resources
already available. The low level  of
energy USC. being a symp:!m rather
than a cilusc of the poverty in which
people live. requires II simultaneous
creation of deniand and supply to
rclicve il. C‘onclitions  wil l  not  be
i1nprovctl by simply widening the
technical opportunities for supply.

Effective energy demand will
manifest itself by a widcsprcad  and
divcrsifictl  pattern of energy  c o n -
sumption. Its absence is &idence
that the dcvciopmcntal  process is at
an early stage and that almost ccr-
tainly the highest priorities are n0i
yet in new form5 of energy. Since
renewab!e  technologies arc gcncr,~lly
less versa~ilc, more cxpensivc.  or
more demanding in repair and main-
tenancc than conventional technolo-
gies - compare for exaniplc the
availabilitv  o f  mechanics a b l e  t o
repair a w’indmill  with those who (~1
tackle a diesel engine - the chances
of their successful  introduction as a
culling edge of development arc Icss
than in the cast of conventional tech-
nologies.

On the other hand. whcrc conven-
tional technologies arc already  in use
there may he opportunities for sup
plementil1g  them or even replacing
them with renewable technologies.
Thus windmills may be able to yield
useful economics where diesel pump-
ing is an established fact. Solar col-
lectors or crop driers may he
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competition with oil-tired watc‘r  hcat-
ing or crop drying. Alcohol p1-oduc-
tion may b e  al& t o  tupplcmcnt
existing petrol consumption in coun-
tries with a ucll-dcvclop-d  technical
capacity. provided the environmental
problems. as well  as competition  with
food crops can he satisfactorily
rcsol\4.  In summary. where there
ai-c  existing uses of high-cos! com-
nicrci;il cncrgy.  rcncwal~lc cncrgy
technologies  may pr~~~;c  econcm~ically
competitive illld tcchn;Lallq fcas-
ible.

New and I-cnewahlc energy sources
have acc.luircd  a special symbolic sig-
niticancc ~i!hin the devclopcd  coun-
tries. which prevents them being
viewed with the c’conomic  and tech-
nicai dctachmcnt used when evaluat-
ing motor cars, dishwashers.  and
railway Iocomolivcs.

One result is that too much atten-
tion is paid to new and renewable
tcchnologics  a s clcmcnts i n  t h e
energy stratcgics  of dcvcloping  coun-
trir3. The visiting cncrgy  cspcrts. or
thcb delc .I .lion from an international
aid agc,;!~y.  arc driven two hundred
kilomctrcs to see the country’s tw’o
working biogas pits or a solar pump.
as if thesis  were items of major
importance. Growing a few trees.
harnessing ii pair of bullocks, or
training ;I sin@ motor mechanic in
tuning motor vchiclcs for fuel  ccon-
omy would have ;I far more bcnelicial
effect than most of the rcncwable
energy gadgets now being promoted
for use ii- developing  countries.

The projection of Western ‘post-
materialist‘ aspirations upon societies
which have not yet achieved the
minimum material requirements of
dignified human existence is insidious
and dangerous. At its worst it leads



to a diversion of developing country for any iomantic  preconceptions
rcsourccs  into ill-conceived pro- :;b::ut  certain technologies to distort
~rammes of renewable energy hard- the way in which the problems ilre
ware. 3e er-yy probicms of azalyzcd or prc,iudice the solutions to
developing countries are too seriour be attcmptcd.

Gerald Foley, Ambw 1983.

‘J-hi:  tcchnolog) tha t  opened the
American West in the mid-nine-
tccnth century may turn out to be ii
lifesaver for many semi-arid parts of
the w)rId during the iate twentieth
century. Diesel and electric pumps
have become prohibitively costly
during the last decade, and a chrzper
way must he found to bring up the
water so desperately oeecled for irri-
gation, livestock vjntei.ing. and
general household use. particularly
in developing countries. Fortunately.
wind pumps are a well-established
technology suitable in areas where
wind speeds average as little as eight
miles per hour. and they are
especially appropriate to the mod<.%
water needs of homes or small farms.
Wind power is also  well matched to
the task of providing w:lter; Fince
during a brief windless period the
user can simply draw on water
pumped into a storage tank when the
wind was ample. Storing water is far
cheaper than storing electricity.

Approximately one million mecha-
nical wind pumps are in use today;
most of them are located in Arg!zn-
tina, Australia and the United States.
where they mainly provide water for
household use and for livestock.
With a pump connected to a well in
the ground, the user does not have to

depend o n  a utility company fi)t
either water or the energy  to r;nsc  iI.
No good estimates  are avaiiable on
the amount of energy  supplied by
these windmills. but the figure is
probably not large. Mechanical wind
ma& ;<s generally  have  an  cncrgy
capacity of less than half a kilowatt.
so at best rhc world’s wind pumps
supply a few hundred thousand
kilowatts of power - less  than the
capacity of a single large thermal
power plac:. Nevertheless. mechani-
cal wind pumps play a crucial role in
the man) areas whcrc they arc the
only economical w’iiy  to drnw wnter.
Coal-frcd clcctricity  does not rcnch
parts of the Australian outback, for
instance. and getting it there would
bc prohibitively  expensive.

Most mechanical wind machines
use anywhere  from four to twenty
blades to capture the wind’s energy.
which is then transferred by a drive
shaft to ;I pumping mechanism
below. The machines can be made of
wood, cloth. metal. plastic. or a com-
bination of these materials. with the
particular mix depending on the
availability of materials locally and
their cost. The most common wind
pump in use today is the American
multibladed fan-type machine. This
horizontal axis design. little changed
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since its invention in the nineteenth
century, is extremely  ;ugwd ar.d  will
operate effectively at avera-:c wind
speeds of less than 1c1 miles per
hour. Most of the parts of Lrese
machines, including the blades, are
.:ade of metal. and the diameter vi’?-
ies from two to severai metrcs.  The
cost of wind pumps now solo com-
mercially runs from around $4.tKtO to
over $lO,OOO.

The market for these conventional
qwind pumps is fairly large and well
cstahiished.  Along with manuf,tc-
turers based in Argentina, Aus!ratia
and the Clnitzd States, a healthy wind-
machine industrv can be found in
New Zealand, the Philippines, South
Africa and West Germany. Although
sales declined somewhat during the
fifties and sixties, particularly in the
United States, many remote areas
never gained access to cheap fuel
supplies and continued to rely on
wind power. The wind-pump indus-
try has been particularly strong in
Australia and South Africa, where
the machines are standard equipment
on farms and where there is an infras-

tructure that includes a market for
spare parts and repair service.4

To realize the full potential of this
technology in the Third World. new
designs Zor wind pumps are needed
- designs that are more appropriate
to people’s needs and to the often
harsh conditions under which the
machines must operate. A great deal
of research hL,, gone into this prob-
lem in recent years, mainly by private
appropriate technology organizations
supported by national governments
and international aid agencies. Some
of the most promising programmes
arc those of the Intermediate Tech-
nology Development Grrtip (ITDG)
in Great Britain, the Steering Com-
mittee on Wind Energy for Dcvelop-
ing Countries in The Netherlands.
and Volunteers tn Technical Assist-
ance (VITA) in the United States.
Wind-pump experts have considered
designs from all over the world and
then adapted them to a variety of
Iocai conditions and needs.

The sailwing or Cretan windmill,
fir,it  developed in the Greek Islands,
but now used in several Mediterra-



nean countries, is one traditional
design thai has reccivcd a great deal
of attention. This horizontal-axis
windmill consists of a rotor with
several metal or wooden spokes that
have cloth sails stretched between
them; the sails are, in effect, tire
blades of this machine. Cretan wind-
mills are tvpically from three to six
metres in diameter and their sails can
be furled or removed during periods
of high wind. Althmgh the cloth
must be replaced every two to three
years, the rest of the machine can last
ten to fifteen years if it is well con-
,structed. Thousands of these wind-
mills still provide irrigation water for
farms in the arid Mediterranean
region. A similar machine is used
widely in Thailand, with the sails
constructed of bamboo mats, a plen-
tiful local material. Several thousand
are in use, mainly for rice-paddy irri-
gation.

Another innovative design based
on traditional windmills is the Savor.
nits rotor. Thi.s is a vertical-axis
machine typically malie of two oil-
drum halves mounted aroimd a per-
pendicular shaft so as to catch the
wind. The machine is relatively sim-
ple and inexpensive to make but has
the disadvantage of being heavy and
inefficient. In addition. Savonius
rotors have no built-in protection
from high winds, so they must be
attached to very sturdy towels, v<hich
adds to the cost. One part4 solution
to this problem is to use a wire frame
an3 cloth sails instead of oil drums.
Despite these drawbacks, the Savo-
nius rotor does have a considerable
number of proponents. and exanplcs
of it can be seen at devclopmeni
projects in several countries.
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Researchers have heen particularly
drawn to the sailwing windmil l
because the design lends itself to
local manufacture out of a variety of
indigenous materials. Improved ver-
sions of this traditional design have
been Sui!t in Colombia. Ethiopia,
Gambia and India to meet the needs
of locn!  farmers. The Omo R.iver
project in Ethiopia, for example, sig-
nificantly improved the sailwing’s
efficiency by adapting the Greek
design and by using a double-acting
pump. Similar machines have been
tested in Canada, Malaysia and Sri
Lanka recently. India’s National
Aeronautical Laboratory is one of
several institutions in that country
doing wind-energy research, and it
has built a ten-metre diameter sail-
wing windmill that reportedly is more
efficient than previous models.

Many windmill development pro-
grammes in recent years have relied
on a variety of materials such as
thatch and wood that are both cheap
and locally available. This contrasts
with carher  projects that emphasized
the need to import the latest techno-
logies from industria! countries. The
advantage of this new approach is
that the projects often directly
involve and benefit the rural poor
who are most in need of an inexpen-
sive nearby source of energy. Wind
pumps can be considered a prime
example of what E.F. Schumacher
called an ‘intermediate technology’.

Researchers and government plan-
ners are now turning their attention
from individual prototype projects t.o
the goal of making wind machines an
integral part of development in the
Third World and to building an indi-
genous manufacturing capability. To
accomplish this, they must address a
number of problems encountered in



some early  projects. Improving the
ruggedness and lengthening the life
of the machines is the first priority.
since a windmill  that lasts only a few
years 3r rhat falls over in a major
storm is rarely economical. Most
;Nind-machiile experts agree that
improved engineering and the dcvel.,
opment of somewhat more modern
prodllction  facilities will give wind-
nii!ls  a longer lift and will allow the
quality control needed to turn out a
ciiiisiiicliiiy  good prodl;ct.  Larger
sc;iIc  production can also in many
cases lower the cost of wind pumps.
Fortunately. a number of the designs
clcvcloped rcccntly arc well suited to
production in rural workshops or vil-
lage factories. Some of the parts can
bc imported if nrcessary.  but most of
:he manufacturing is weil  within the
range of rural industries.

lx Gaviotas. a rural development

iil,,titl:tc in Colombia funded b\, the
United Nations and the Colombian
Governrncnt has taker; a leadership
role in this arca. Researchers there
spent six years carefullv  designing a
reliable and inexpensive fan-type
wind pu.mp that functions in I;nv
winds and that ib well  suired to pro-
viding a family’s water’  supply or to
small-scale irrigation. A mcdium-
sized production facility hs been
built to turn out 1.100 windmills a
year.  ai~d the government is placing
t!;e wind machines in rural areas
throughout the country. The Las
Gaviotas factory takes advantage of
;.:cntiful loca: i::bour to produce an
inexpensi,ve machine that is also tcch-
nologi,cally one of the ht:st  anywhere.
This programme is unique in both its
scale and approach. and it has bce~~
widely acclaimed by cxper!s througll-
out the world.

Christopher Flavin,  Worldwatci~  Paper, 1981.

PapaJs ,Nemw aiinea
In 1975 the University of Techno- clcctricity  was chosen as the power
logy, Lae, Papua New Guine:,;  in
conjunction with  the Appropriate

so:irce because of the heavy continu-
ous rainfall and high head avai!ab!;.

Technology Development Unit Local initiative, essential for success.
(ATDU), based at the University. Icd to the choice of Baindoang: the
installed a small hydra-electric sys- headmaster of the local school heard
tem near Baindoang, a remote rural a radio broadcasi  ahou~  a llniversity
village. Wind power and solar power seminar on rural electrifcatio:1  and
had been considered but were not invited the Ilnivcrsity to investigale
seen to have any great potential, possible sites in his area.
although the latter may be feasible in Baindoang is at an aitlrudc of
the future. Since liquid fuel must be about l.iO(!m and has a generally miid
fown to Baindoang, diesel gener- climate with fairly cold nights. It is a
ation is not economica! Over  time subsistence farming area with a small
despite its lower initiai costs. Hydro- amount of coffee grown ::s ;I cash
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crop .  Acc1.3  is by either smali air-
cr::tt or an Zxtrepcly difficult two-
,Aty trek through very rugged moun-
tainous terrain from LX. the nearest
tc?~~n.  The hydra-electric  system is
near the primary school and airstrip
area, the focal point of the surround-
ing community of scvcn villages.  The
m a i n  village of Baindoang is 2km
away ;I: 211 altitude o!’ IXOOm and in
thi: near future it wiil bc linked to the
system by ;I high-vol’age t r a n s -
mission iinc.

Since most r~1r;11  villages have no
hope of a ~ovcrnincnt-opei-~lterl clec-
trici;v supply. arrangcmcnts must by
crcatid which permit self-sufficiency.
initial costs musr be kept to a mini-
niu,n.  management ;md operation
m u s t  hc p r o v i d e d  hy the pcoplc
themsciccs. and m;linten;mce
rrrrnng,cmcnts handled on a co-opcr-
ative basis.

The ohjectivc  of t!ic project was to
install ii scheme which was not associ-
ated witll  :.: mission. government or
business intcrcst. thcrcby  allowing
viliages to achieve more self-suf-
ficiency. 1t v:as  esscnt:ial,  therefore.
that the ioc;i!  community be invol\.cd
in planning and installing the system
in order to be prepared for indepen-
Jcncc from expatriate involvement.
upart f r o m  occa~ion;~l  tctchnical
assistancr.  Thus outside involvement
was restricted to technical advice and
aid. The community, through the
leadership of the village council of
elders. decided and managed the
non-technical details of the project.
-l-he council also established  piiori-
ties for the use of electrical power: a
two-way radio. a health aid post. the
school, the teachers’ houses. the
trade store, coffee proccssing equip-
ment, and a freezer. The elders also

encouraged the p:uticipation  of !ocal
.carpen!crs  anrl  311 electrician.

The irrstallation  was managed by
two communities. The first, consist-
ing of University am! ATDU staff,
as+. ssed various technical possibili-
LICS.  i. staff mcmhrr then visited
Haindoang  and prcsentcd variou:;
altrrnati\~es to the council of village
elders \vhich.  with some of the school
teachers, formed the 5ccond corn-
!niltcc. In this ;\:ay.  for exa~nplc. it
was decided tl!:!i a hot water suppI\:.
stlower  block and washing tacilities
should be buil t .  2%~ s\:stcm  was
installed in 197X. T!x: c o m m u n i t y
provided and managed the unskilled
labour, which often ccrnsisted cif
women and chiidrcn cligging  trenches
and carrying materials. The Univer-
sitv and ATDIJ provided skiltcd and
semi-skitlcd labour:  Universitv  stu-
dents were cncoura~ed to partiiipatc
(which they did with great cnthu-
si;lsm) I>? assisting with lilillluill

labour.  house wiring.  and ilcsign
work .  (Courss credits were the
lrcward  for their efforts.)

The hydra-electric  scheme is a high
head (~:SGm).  small SW (Wsec).  sq’s-
tern driving ii r xlton wheel giving a
measured h.XkW  of ciect:icat plower.
A sing!c phase.  :!40-L’, 3Lamp. A C
alternator is directly coupled to ihc
turbine. The customary. espcnsivc.
and complicated nlech;i1lical  speed
governor was omitted in favour  of an
electronic load controller !iaving no
moving parts and requiring littlt
1n;iintcn;incc. This device ensures
that the electrical load on the genera-
tor is held constant. keeping thr
generator at constant speed. It was
developed by the University and
costs about US$X)O.  The load con-
troller enables electricity to bc



diverted from a continuous load’ (a
water heater) to a ‘temporary load’
(a radio broadcast or coffee process-
ing).

The total steady electricai  load is
approximately 4.5kW, consisting of a
3kW heater am! a 1.5kW lighting
load which run continuously twenty
four hours a day. A large hot water
tank is used for showers and general
domestic  use at the communal facili-
ties. No thermal insulation is used on
the tank so the water never exceeds
60°C and the heat loss is available for
drying clothes. Variation in the ligh~t-
ing load does not significantly alter
the machine running speed but the
load controller is required when an
intermittent load such as a freezer  or
power tool is used.

In the event of a loss of a system
load, a simple current sensing device
will switch on a large water heater in
the tail race of the turbine to prevent

overspeed and damage to the genera
tor. This method is simple, reliable,
and inexpensive.

Answering ihe modest power
needs of Baindoang  required some
bureaucratic intervention. After
ensuring that initial electrical
requirements were met. a few bush
houses were wired up. Severa!  safety
problems. in particular the danger of
fire in grass roofs and electric shock
should a roof leak., !ed to the estah-
Iishment of a standard for wiring
bush houses by the Papua New Gui-
nea Electricity Commission Auth-
ority.

Since stimulating self-sufficiency
was a considerable influence on the
engineers of this hydro-electric proj-
ect, qmplicity  and reliability were
essential to its design. The turbine
and generuror  set was purchased
fJCW3 an overseas manufacturer
known for reliability. All other

- ‘ABaindoang
.F-i-~ village

A?oB - 3 5 0 m
\ B toC - 3 5 0 m

Small-scale Hydro-electric System
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equipment was purchased in Papua
New Gtuinea to minimize later prob-
lems of replacerncni.  For ftiiure pi-oj-
em, pelton wheels will be
manufactured locally. This will
reduce the costs for high head
schemes by up to several thotlsand
dol!ari.  A maintenance facility is
being set up to service this and a
number of other syst::ms in the arca.

‘i‘hc actual cc::;:  iif the proicct is dif-
licclt.  tier establi:;h. Overhead costs
SIIC’I  iis stat~f  t i m e ,  a i r f a r e s ,  anci

-.xpcrimcntal  facilities were included
in the initial research project and the
stucicnt fiel(J  trip budget. The !arge
2nrount o f  ‘ f r e e ’  lahour invofved
could not be assessed.

TJaVel  a n d  subsistence expenses
wc~c  reduced by using the local
i,tbour force. (Isi’ of loca!  materials
avoided expensive airfreight charges.

The hardware cost of the schcmc

was 10.000 kina ($14.iKjO).  including
the community wi~;hitr,g  Mock and all
electric wiring. Fu:lciiiy caillc  fliilil

various aid organizations and
1;niversity  iources. pius a ii) per cent
contrtbution from the v:illage  itself.
Contributions from the future users
arc considered  essential  for any proj-
cct of this sort: a sense of ownership
is implanted  as is xtivc involvement
in the project.

‘ T h e  transmission line to Rain-
dung. the nex! ddge of dci~ci~ip-
ment. wil! b c  cxpcnsivc  but the
potential reward is high. The pro-
posed 2km iitie.  which will carry up
to ikW. and :he wiring of up to forty
houses will cost about $10.000. The
scheme is suppurtcd by the govern-
ment to discover low-cost methods
fi;~  future systems iimi the socio-
economic impact of rural electrih-
cation.

?eter Greenwood and C.W. Perret!.  in Robert Mitchell. ExpeCences  in Appmpnate
7echnoiogy.  1980.

The el Dormilon community in Central Co!umbia  consists
of some twenty small subsistence farming families living in
the vailey  of the river Dotxriion  - with the only economic
activities being the extraction uf timber from the forest
and of aggregate and !xlllast from the river.  cattle farming
and coffee growing. Besides suffering from a lack of
infrastructure, such as roads,. the area is showing signs of
erosion where cattle farming has been started on the steep
slopes cleared of trees.

A house-to-house survey was carried out to establish
the perceived need for power and the potential to pay
jointiy for a micro hydra-electric  piant. It became clear
that while there was enthusiasm for the idea of electricity
for lighting and cooking, the poorer members of the com-
munity would find it hard to afford the payments for a
hydro plant used only to give domestic power. Some
income-earning use for the power was needed, to take
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advantage  of the power which would be produsc~l tn;cnt\
four hours a day. Possible industrial applications included
coffee hu!ling  and sugar cane crushing but the one most
often cited by the villagers as being of most use to them
was timber sawing. Timber which was then soid at the
roadside as logs, for processing elsewhere, could be sawn
into planks. and there were numerous possibilities fol
making packing cases, broomstick:; and even furniture. as
well as building materials.

A study of the value that could be added by the cstab-
lishment of a small sawmill and the repayment  cost for the
whole p!ant. showed that the cost of the sawmill and
hydra piwnr wouid be amply covered  hy the incon-.c  from
the sawmill. and indeed there should be :i substantial siur-
plus. The electric generator and transmission lines wc,;rld
bc paid for by the hillages donating a fixed :ar*ff.  equ;vu-
lent to their saving in kerosene and candles.

Further savings (in time if not necessarily in c&) could
cventua!ly  accrue through the use of electric  cooking.
Because of the sma!l size of the plant. limited by the Row
of the nearby river and the available head. it W;IS  not poss-
ible for each household to have a one or two kW electric
cooker and for them all to cook simultaneously (as they
would normally do). The soiution. which has been implc-
mented by installing fifteen units. is to use heat storage
cookers. They use a very low wat!age and store energy  as
heat in a cast-iron block for twenty four hours per day.
which can bc extracted  when needed. The heat stored in
the cast-iron block shou!d be sufficient for a!1 the house-
hold cooking needs, but experience will decide how best
to use these cookers and some mcdification  may prove

John Burton and necessary to adapt them to Colombian cooking habits.

Ray Holiand. Once all cosking is done electrica.!iy  ihere should be a
Appropriate total saving in fuelwood collecting time to the community
Technology, 1983, as a whole of some 4,000  hams a year.



Japan. seen by so many its cxclusiveiy
a land of high technology, may have
tn have its iml;ge  revised. Engmcl,rs
and farmers arc trying to ~~.ivi
Japan’s traditional, hut muc:~  21~ !
lected,  watcrmill inclustl-y.

I n  the tirst  tlccatles  of the Mciji
era. shortly after Japan was opened
up to forcIgncr5  in 1!?3. watcrmills
provided the main source of indus-
tr:al power. Although steam power
and hydroelectric power overtook
the watcrmill by the beginning of the
First World War. there were stili
some :!!).I)00 waterwheels running in
the 11)3Os.  Yet  by the beginning ol
the 1c)XOs the number had shrunk to
fewer than 800.

The attempts to revive this tra-
ditional rural tccnnology OWL’ much
to a combination  of nostalgia. sinnll-
scale cncrgy  economics in the wake
of the ‘oil shock’, and the political
concerns of a group of academics try-
ing !n promote pollution-free  techno-
logy at the expense of the utility
companies.

Evidence of the seriousness of the

New.Scicntist,  1983.

revivalist movcmen: was it confcr-
ence h e ! d  i n  Aug:s!  a t  Kxoki.
Kyushu.  when more than 100 aca-
dcmics. farmers. and ,ngineers met
for two days to discus- the future
contribution watermills cock! make
to wcstcrn J;lpilrb’S cnerpy economy.
Dclcgatcs said that half the Lvatcr-
wheels in operation arc used for
pounding and polishing rice. while :I
thirc!  pump water for irrigation. The
remainder have a variety  of uses.
such as mil!ing and providing power
for small factories.

Enthusiasts cinim that recent tcch-
nisal advances will make watcr-
wheels economic as :I source of small-
scale power. The Energy Saving
Tcchno!ogy  Design company, with
the aid of a subsidy from Japan’s
powerful Ministry of International
Trade and Industry. has produced a
2m diameter. lm wide waterwheel
weighing 1.2 tonnes. It GII: generate
3kW of power. The cost, with capital
depreciation over twenty years. will
be 3 pcnce(UK) per kWh. Utilities in
rural areas charge 6p per kWh.

Whether sun pumps are an economic To get some answers to these and a
option now for farmers in developing host of related questions, the World
countries, whether they are cheaper ‘Sank commissioned a team of con-
than diesel-powered pumps, whether sultants to carry out a wide-ranging
reliability is a problem, are all ques- survey. In an effort to identify equip-
tions guaranteed to cause debate and ment suitable for use on the millions
controversy. of family fcrms and smallholdings in
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developing countries, the consultants
began their task with a state of the art
review and a trial of different pump-
ing systems.

Nine systems were selected Co:
pumping trials in Mali, the Philip-
pines and the SudarJ.  which are being
conducted in close co-operation with
the leading energy and agricultural
agencies in those countries.  The trials
are the first independently  conducted
practical demorstrations  and com-
parative testing programmes on the
performance and reliability of small-
scale pumps carried out und-r reahs-
tic field conditions in the developing
world. They got underway in Aprii
and have about another six months to
run.

Eight PV (photovoltaic) systems
and one thermal have been subjected
to rigorous testing and it seems that
none of them have stood up to it too
well. The team consider that it will
take another ten years of develop-
ment to evolve m economic, robust
and reliable unit--a unit. moreover.
that deve!oping countries could
manufacture themselves.

In economic appraisals it is com-
mon for sun pumps and diesel sets to
be compared to see which is the

chcapcst.  But it’s difficult to compare
like with like - there isn’t, for
instance. a diesel pump av:rilablc
with a power rating as iow as XJtJW
- and it is possible io load tl:c cqua-
tion to get the answer you want. The
American NASA Lewis Kescarch
Ccntre reckons that PV systems arc
already compititivc v!:h alternative
power sources for qplications
requiring StJtJkWb per year or less.
On the other hand it is said that solar
systems are gninc to lx a poor buy
until the cost of a unit goes down to
ai~umci  the tiSS6OV  mark.  In  the
remoter regions of a good many
countries the choice between solar or
diesel is purely academic - oil sJ!p-
plies being unobtainable. It also mat-
ters m*t a ,jot  if solar is chcapcr than
diesrl. or vice versa. if the cost of
either system is more thar the small
farmer can  afford.

The study included working out
how much small farmers COIIICI  afford
to pay for their water and then
judged pumps against this perfor-
mance criteria. The cost came out to
$0.05 per rn’ of watet~ delivered (at
1979 prices) - a target figure that
none of the ptrmps tested came any-
where near achieving.

:nterna!/ma/ Agricultural  Development, 1980

New Solar hfrastructure

Our future is a solar future, of that of the planet, or whether we wiil
there can be no doubt. The question generate an energy base that. at
is whether we will continue in our oid every step of its formation and use,
habits of thinking and futilely seeks to keep the flow of energy and
attempt to generate a high-techno- resources at a mimimum.
logy, resource-intensive solar energy Not surprisingly, the high-tech,
base that will hasten the degradation resource-intensive mode is favoured
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by big business. Of the ~;nc largest
photovoltaics  lirms eight are now
owned by large corporations. five of
them major oil corr,panie:s.  Acccrd-
ing to the Solar Lobby. Exxon and
ARC0 will soon control more than
half the industry between them.
Other faceis of solar technology are
also bein!,: gobbled up by big busi-
neus. For cxamplc.  twelve of the top
twenty-tivc  solar companies arc now
controlled by corporate giants with
;~r,nu;il US GI~CS of 161 billion or more.
Among them: General Electric.
General Motors, Alcoa. and Grum-
m a n  Ilbviously, it is the goal of
thcsc c,>mpanics to ensure that solar
power is developed in as high-tcch-
nology and centralized a manner as
nossihle.

The ‘big is beautiful’ solar strategy
is already leaving the drawing board
and moving into actual prodtlction.
Aerospace firms. for instance. are
lobbying heavily to induce the
government to fund ‘Sunsat’, :I solar
satellite that will be bigger than the
island of Manhattan. And in Bar-
stow, California. McDonnell-Doug-
las, backed by hefty federal funding.
is completing work on its ‘power
tower’. The $130 million project con-
sists of 2,200 giant mirrors that will
focus sunlight on a boiler atop a SW
foot concrete tower. These:  schemes
are obviously solar technologies
developed by a f&&fuel  mentality:
that is. they attempt to concentrate a
diffuse solar How as much as possible
in the hopes of turning it into a cen-
tralized energy stock. much liae coal
and oil. The attempt, however, will
only cause greater disorder than any
possible value gained. The amount of
nonrenewable energy resources that
go into constructing the parts of a

giant solar satellite and !aunching it
into space whet-e it must be assem-
bled is far grtater than the amount of
energy the Sunsat cou!d prodtice for
many years. Concentrating solar rays
in such high density and beaming
them back to collectors on earth will
pause  microwave radiation pollution
that will endanger the health of
anyone living or working near the
collector. Some areas of the country
might be deemed uninhabitable
hecause of ihe microwave danger.
Once the power has hcen collected at
a central location. it must then hc
shipped as electricity through power
lines. This will require the use of
more quantities of nonrenewable
resources to coliqtruct this part of the
infrastruct\lre. The ‘power tower’
suffers similar problems. The more
concentrated rhe coiirction of solar
rays, the less net energy will remain.

Even on a smailer scale. there arc
important choices to be made. For
example. in home units. solar power

‘Perhaps we did make a mistake
when we calculated the number of

solar ceils we needed .’
(Hans Se/m,  GATE 1983)
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can be provided through  either low
or !tigh  technology. The higher the
technology used, the less net energy
will be provided. because the more
nonrenewable resources must be
used to build and maintain the coi-
letting infrastructure. For instance.
in the high-tech - or active - home
system, sunlight is first concentrated
in ii collector made of nonrenewable
rcsoItrces; then the solar energy is
stored in either air or water housed in
containers manufacturered of nonrc-
newahles: finally it is moved by fans
or pumps to perform the work
rrquircd.  Another hightech system
is one in which photovoltaics concen-
trate energy and store it in batteries.
Oiicc again, nonrcncwablc  materials
for~n the base for the technology.
While ,these systems clearly use a less
intensive form of technology  than do
solar satellites and power towers.
small-scale home units of an active

nature must still depend ultimately
on the supply of -opper. platinum
and other diminishing ores of which
the solar utilization equrpment  is
manufactured.

Passive home solar systems tend to
bc less ecologically damaging and
provide the most net energy yield
hecausc  they are based less on nom+
ncwable tcchnolopy  and more in the
life expcricnces  of the tirst Solar Age
that prcccded iltc fossil fuels  era. In a
passive system, homes are actrtal!y
ticsigned and constructed in such a
way that they naturally remain cooi
in summer and warm in winter.
Although many workable prototypes
of passive solar homes have recently
been dcvclopcd  by architects. anth-
ropologists can point to workable
systems t!1at were developed
hundreds and even t h o u s a n d s  o f
years ago by peoples who had no
other way to maintain their homes.

Jeremy Rifkin, Ent,opy: A New World  View, 19SI

Before the windmill came people had to walk many miles to get water
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Technology for Development

Housing, Construction und Transport

ALONG w~.rti  food. water and energy, shelter and the means of transportation
are among the most basic of all human needs. Accordins to a recent I INIDO
report:

If the poorer sections of the community are to be helped to build structur-
ally durable and functionally adequate houses, the focus of attention will
have to be on the provision of suitable building materials to them at A cost
they will be able to bear. The materials should be such as are available
locally and that do not require speciali-ed  skill in their use. The basic pur-
pose of such a strategy should be to enable these people to build dwellings
that would serve as a sto.e of value and an appreciating asset. so that the
time and money spent in continual maintenance and eventual replacement
of their non-durable dwellings would be freed for useful aiternative pur-
poses and the dwellings themselves would increase in value owing to their
durability and become capital assets that could be sold or mortgaged.’

It goes on to point out that it is unrealistic to suggest better ways of building
that require signihcant expenditure of cash because this is one resource that is
always in short supply in a subsistence economy. There are not enough
resources in the world to build housing for everybody according to conven-
tional standards. Nor is it necessary to do so. There are many traditional and
improved techniques and materials which can provide the rural and urban-
fringe communities with decent accommodation at a fraction of the cost of
conventional methods.

It is on the USC of local materials, skills and techniques that the housing sec-
tion of this chapter concentrates. The extract by Miles and Edmonds sets the
scene by pointing out that the rate of housing construction in most developing
countries is totally inadequate, of little benclit to the masses  of the poor, and
heavily dependent on the importation of materials and equipment. It recom-
mends therefore a move to reduc’e  the overall investment per unit and to
make more use of local materials and resources. This is followed by examples
of low-cost alternatives to conventional housing strategies - extracts from
Hassan Fathy’s Archifecmvfor  rhe Poor which talk of the dignity and beauty

’ UNIDO, Monograp~is  in Appropriate Industrkl  Technology 1%12: Appropriate lndustml
Technology m Construction aild B&dmg ivbterkls. 1579.
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of the mud brick and the simplicity and naturalness of artisanal masonry tech-
niques; an extract on lime and lime-pozzolana mixtures which are alternatives
to Portland cement in some applications and can be manufactured by very
simple processes at the village level: and the fabrication of clay or soil build-
ing blocks made by small enterprises or by poor community groups on a self’-
help basis.

Another area of the construction industry in which great potential exists for
substituting labour-based techniques for expensive imported equipment is
that of road building. In Section 2, Geoff Edmond’s extract on labour-based
road construction gives comprehensive  coverage of this topic. It includes an
indication of the objections that have been raised against labour-intensive
techniques (too costly, too slow, low quality. etc.) and the steps taken to
overcome them: an account of the difficulties faced during the implcmcn-
tation of major labour-based road construction programmes such as the
Kenyan Rural Access Roads Programme, and the achievements realized; and
the important role of training to enabie efficient management of labour
forces. Also in this section is an extract on using modern materials to improve
traditional bridges in Papua New Guinea - an example of hc’w the means of
communication can be improved without great expense.

The final section of this chapter looks at the issue of low-cost vehicles.
When the transportation needs of the poor are talked about at all. it is usually
in terms of building more roads and bridges to ‘open up’ rural areas and link
up rural communities with each other and with market towns. Little. if any,
attention is given to the problems of movement between farms and home-
steads or between water collection points and homesteads -yet an enormous
amount of movement takes place at this level - usually unde:.aken by
women - often along rough and dangerous paths. Similarly, although pro-
vision of feeder roads may ease the journey to market once the road has been
reached, the poor may be unable to derive much benefit from these if no
means of transportation is available to them.

Thus, most of the extracts in the transportation section deal with the neg-
lected sector of low-cost transportation aids and vehicles for off-road and on-
road movement of loads. It starts with an extract by Barwell and Howe which
describes the transportation problems of the poor and defines the six categor-
ies of basic transportation aids available. This is followed by extracts on a
range of appropriate technologies such as the Korean Chee-geh (a back-
pack); Chinese wheelbarrows, and one-wheel cycle trailers. Apart from their
obvious benefits to users, these tecin?otogies  also have the advantage of cre-
ating off-farm employment  opportunities in small local enterprises.

The need for low-cost means of the transportation of people and goods is
also an important issue for the urban poor-especially in the vast, sprawling
cities of Asia. Here a variety of methods have been devised to meet the need
-- cycle rickshaws, auto-rickshaws, becaks,  jeepneys and many other types of
small, wheeled vehicles. An account is given of the thriving rickshaw business
in an Indian city, and a cautionary tale by Ivan Itlich on the choice of trans-
portation technologies, completes the section.
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1 HOUSING AND BUILDING MATERIALS

Given the basic need for shelter. the
output of housing is worth noting.
Table I shows that in Africa less than
I per cent of publicly financed con-
struction work is in housing. The
l-lp.i!r<! N:rtinns Economic  c o m -

mission for Africa has suggested that,
to meet the present  and future needs
tot-  housing, developing countries
should aim at an annuai production
rate of ten units per 1,000 popula-
tion. This figure is somewhat optimis-
tic in that, few of the industrialized
countries actually attain that level.
However, the actual output of coun-
tries for which figures are available

provid,:s  a gloomy picture. Most o>f
the investment in housing comes
from the private sector and may not
necessarily  benefit the mass of the
population. Moreover. Table 2
shows that the actual output per
annum in developing countries is
derisory. Only when countries attain
a level of GNP/capita greater than
1.000 does the level of lrousing out-
put begin to represent a substantial
figure. It should of course be rxog-
nized that the figures reflect only the
format. generally urban. sector.
Dwellings constructed in the rural
areas and/or by owner-occupiers and

Table 1
Division of Construciion  Output in Percentngz  in Developing Africa, 1970

-
All New work Repair and maintenance

Economic sector works Tota l  Pub/h P r i va te T, ,?a/ P u b l i c  Pr;vate
-____

Agriculture, mining. quarrying 1 I 10.2 2.2 8.0 0.8 0.1 0.7
Manufacturing, construction 12 11.4 2.4 9.0 0.6 0.1 0.5
Gas, electricity. water 7 6.6 6.6 - 0.4 0.4 -
Communications 24 16.0 16.0 ~ 8.0 8.0 -
Commerce 5 4.5 0.5 4.0 0.5 - 0.5
Dwellings 35 31.8 0.3 31.5 3.2 - 3.2
Educatior: 3 2.8 2.1 0.7 0.2 0.2 -
Health, welfare 3 2.8 2,3 -0.5 02-- 0.2 -
Total 100 85.1 32.4 53.7 13.9 0.0 4.9

Source. UNECA. Econon!;c Conditions ;n Afrh  I1971  I.

Table 2
Housing Construction, circa 1979

GNPper  capita Dwellings completed per 1,0a)population
-

Less than 500 0.16
500-999 0.7

l,OOO-2,000 3.5
More?han2,000 6.5
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self-help do IKM  usually tigurc in the
statistics. Nevcrthcless. it is the
urban arcas which have the highest
growth rates of population. Unless
the housilrg  output keeps ur, with the
population growth rate there will hc
no possibility of housing the urban
population. As with many other
aspects of the construction sector.
the solution may not he mcrc moncv
hut rec~rganization of the USC  c,f a\aii-
able rcsourccs.

Natt1rally.  housing output is par-
t icularly dcpcndcnt upon govern-
mcnt politics.  T h u s ,  w h i l s t  the
rcgrcssion  analysis shows that hous-
lng outpt1t var;ations  are explained to
a large degree by changes in GNP per
capita.  half of the variation has to he
cxplaincd  hy other factors.

In most developing countries the
construction industrv i s  hcavil\
dependent upon the ;mport;itioli  of
materials  and equipment. This is ;I
serious niattcr since  1natcrials ;ilonc
account for hctwecn 50 and 60 pcl
cent of the cost of construction out-
put. In Africa. for example. as much

2s h(i per cent of all 1n;atcri;iIs  iiscd  in
the industry arc imported. tt \vouIcI  he
I,ver-optirnis!ic t o  expect a n  cvcn
hisher in\:estmcnt in construction to
reduce this reliance. WC have alread)
noted that investment in construction
is as high as it could reasonably bc
cxpectcd to he. hlore rcasonahly  one
can suygcst that there should he a
move to rcducc Ihe ovci;ill invest-
mcnt pet- worliplacc and m;tkc more
USC of local materials  ;mc! ~~~5rlrccs.
CertainI\:  thcrc ha> !lc,cn  no lack of
research 11110 the effcctivc  use of indi-
genous building materials.  Examples
ahound of the possihilit!,  of su!:s!itut-
ing lime for cement. of using rcin-
forced soil for brick and block
making 2nd of alternative ro0fii1g
niatcrials.  Unfortunatcl~. few o f
these altcrmitivcs  h;i\.c  bcconic com-
mercially viable.

Construction cquipmcnt accounts
for some IO per cent of all imported
cquipmcnt i n  dcvclopine countries.
Uld the amount imported is growing
each year.

G.A. Edmonds  & D.W.J. Miles Founda:fons  for Change. 1984.

The use of
Economic Necessity

Wc arc fortunate in ixillg compelled to use mud brick for
large-scale rural housing: poverty  forces us to use mud
brick and to adopt the vault and domc for roofing. while
the natural weakness of mud limits the size of vault and
dome. All our buildings must consist of the same
elements. slightly varied in shape and size, arranged in dif-
ferent combinations. but all to the human scale, all rccog-
nizclbly  of n kind making n harmony with one another.
The situation imposes its own solution. which is - per-
haps fortunately. perhaps inevitably  - a beautiful one.

Whatever the peasant may want to do. whatever rich
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men’s villas he may wish to capy. hc won’t be able to
excape the severe rctraint imposed upon him by hi:<
material. Whether. when he has lived in 2~ truly hcnurifui
and dignified village. he will still hanker after impf)i-ted
modernit$. we shall have to I-~Gt  and see. Perh;+,. when
he has no reason to envy the rich man anything at all-his
wealth, his culture. ;nd his consequence --

+ssan FathV
then  too he Archrectwe  f o r  the

will cease to envy  him his house. Fbor, 1973.

In each room there were two side may collapse. The mason now put in
walls. 3m apart, and an end w;rll more mud packing a+nst this
somewhat  higher against which the second course. so that the third
vault was to be built. The masons laid course would incline even more
a couple of planks across the side acutely from the vertical. In this way
walls. close to the end wall. got up on tl?c two masons gl-aduaiiy built ihc
them. took up handfuis of mud, and inclined courses out. each one rising
roughly outlined an ;Irch hy plaster- :I little hi&r round the outline ,?f  the
ing the mud onto the end wa!l. They arch. till the two curved lines of brick
used II~ measure or instrument, hut r,lct  at the top. As they built each
by eye alone traced :I perfect para- complete course. the masons were

careful io insert in the gaps hetwecnboln. with its ends up on the side
walls. Then. with the adze. they
trimmed the mud plaster to give  it ;I
sharper outline.

Next. one at each side, they began
to lay the bricks. The first brick was
stood on its end on the side wall. the
grooved face Rat against the mud
plaster of the end wall, and ham-
mcrcd well into this plaster. Then the
mason took some mud and against
the foot of this brick made a little
wedge-shaped  packing.  so t!lat t h e
next course would lean slightly
towards !he end wall instead of
standing up straight. In order to
break the line of the joints between
the bricks the second course started
with a half-brick, on the top end of
which stood a whole brick. If the
joints are in a straight line, the Mud bricks. an appropriate
strength of the vault is reduced and it bui!ding material in rural areas
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the bricks composing tl,ir  course (in
the extrados of ihe voussoirs) dry
packing such as stones or broken pot-
tery. It is most important that no
mud mortar be put between the ends
of the bricks in each course. for mud
can shrink by up to 37 per cent in
volume, and sucl-- shrinkage will
seriously distort the parabola, so that
the vault may coilapsc. The ends of
the bricks must touch one another
dry, with no mortar. At this stage the
nascent vault was six brick-thick-
nesses long at the bottom and only
one brick-thickness long at the top so
that it appeared to be leaning at a
cottsideral.le  angle against the end
wall. Thus it presented an inclined
face to lay the succeeding courses
upon. so that the bricks would have
plenty of support; this inclination,
even without the two grooves,
stopped the brick from dropping off.
as might a smooth brick on a vertical
face.

Thus the whole vault could be built
straight out in the air, with no sup-
port or centring, with no instrument.
with no drawn plan; there were just
two masons standing on a plank and
a boy underneath tossing up the
bricks, which the masons caught dex-
terously in the air, then casually
placed on the mud and tapped home
with their adzes. It was so unbeliev-
ably simple. They worked rapidly and
unconcernedly, with never a thought
that what they were doing was quite a
remarkable work of engineering. for
these masons were working accord-
ing to the laws of statics and the sci-
ence of the resistance of materials

with extraordinary intuitiv~e  undcr-
standing. Earth bricks cannot take
bending and ,.heering: so the vau!t  is
made in the shape of a parabola con-
forming with the shape of the bend-
ing moment diagr.:~ns. thus
eliminating all bending and al!owing
the material  to work only under com-
pression. In this way it became poss-
ihle to construct the roof wi:h  the
same earth bricks as for the walis.
Indeed, to span 3m in mud brick is as
great a technical feat. and produces
the same sense of :.chicvcment.  as
spanning 3Om ii: concrete.

The simplicity and naturalness of
the method quite entranced me.
Engineers and architects concerned
with cheap ways of building for the
masses had devised all sorts of com-
plicated methods for constructing
vaults and domes. Their problem was
to keep the components in place until
the structure was completed. and
their solutions had ranged from odd-
shaped bricks like bits of three-
dimensional jigsaw puzzles. through
every variety of scaffolding. to the
extreme expcdicnt  of blowing up a
large balloon in the shape of the
required dome and spraying concrete
onto that. Rut my builders needed
nothing but an adze and a pair of
hands.

Within a few days all the houses
were roofed. Rooms, corridors, log-
gias. were all covered with vaults and
domes; the masons had solved every
problem that had exercized  me (even
to building stairs). it only remained
to go out and apply their methods
throughout Egypt.

Hassan Fathy, Architecture or rhe Poor, 1973
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Behrc  the dcvti!opmcnt of modern
cements, lime was used in many of
the situations where  cement is used
today. For several centuries. virtua!ly
all permanent buildings were of
masonry construction, and the
masonry units, whcthcr brick or
stone, were usually laid tip in litnc
mor tar .  Plastcrmg. both intcrnaiiy
and cxtcrnally,  was also done with
lime plaster (usually with some
fibrous binding material such as
horsehair to hoid the piaster togethet-
and to prevent the formation of
cracks). Such concrctc was used, for
cxamplc  in foundations. was also
made with lime.

T h e  replaccmcnt o f  lime b y
ccmcnt resulted in much more quick-
setting mortars and plasters. and the
consistency  of the material  gave the
b u i l d e r  mote conlidcnce.  At  the
same time, the messy time-staking
operations which were nrcded  to
produce the best lime mortars were
eliminated. Consequently. wherever
Portland cement was av*ailahie  at a
reasonable price. it tended to replace
lime altogether.

But mortars made with Portland
cement and sand alone. without lime,
tend to be hatsh and difficult to work
with, and when they have reached
their full strength, tend to be much
stronger than the bricks that they
bond. This is undesirable as it can
cause cracking in the masonry. A
much better mortar is one based on
lime, to give the workabili ty
required, but with just enough
cement added to provide adequate
strength and a fast enough set to

allow the work to proceed quicklv.
This is the standard mortar used in
industrialized countries today. The
availability of bagged hydrated
(slaked) lime enables such mortars to
bc made on the site just as readi!)  as
ccincnt mortars.

A n  altcrnativl- method of achicv-
irtg iltc strength  iiiCiSSi*ri fo: !imc
mortars and plaiters is by the
addition of pozzolanas.  Pozzolanas
2re materials which are not cementi-
tious in themselves. but which when
mixed with lime will cause the mix-
turc to set and harden in the presence
of water-like cement. These
materials are of ancient origin, and
were used by the Remans to make
the concrctc  for many of their most
magnificent durable structures. The
massive 4?m dome of the Pantheon
in Rome. for example. which has sur-
vived nearly 2.000 years. is made
from lime-pozzolana  concretc.

The significance of lime and limc-
pozzolana mixture as alternatives to
Portland cement in developing coun-
tries is that both can be manufac-
tured by very simple processes
suitable for village-scale technology.
Lime is made by age-old technologi-
cally unsophisticated processes in
most countries where limestone is
avaitablc. in lime kilns of an enor-
mous variety of shapes and sizes.
However, most of these processes
are highly inefficient, being based on
intermittent or batch production of
lime. Because of the inefficiency of
the process, the price of iime is often
as high or even higher, per unit
weight. as cement and it is cheaper



and more reliable to use cement
alone in mortars and plasters. A I:6
cement/sand mortar is common in
many developing countries. Locally
produced lime is frequently used only
for lime washes. But with improved
manufacturing techniques. it is poss-
ible to produce lime of a consistent
and satisfactory quality at a price
which will usually be competitive
with Portland cement.

Pozzolanas are currently used in
many developing countries. In Indo-
nesia, huge deposits of volcanic ash
or tuff provide one source of pozzo-
lana which is used for mortars and for
block-making. A pozzolana com-
monly used in mortars in India and
Indonesia is pulverized fired clay,
sometimes made by grinding up
reject bricks and tiles from the brick
and tile kilns; another is the ash from
agricultural wastes such as rice husks.
But a lack of scientific understanding
of pozzolanas, and a lack of quality
control in their manufacture has
often meant that these potentially
valuable but inexpensive, locallv pro-
duced building materials are rejected
in favour of modern factnry-pro-

duced materials. although recently
developed manufacturing tehcniques
and know-how make it possible for
local pozzolanas to be used much
more widely than at present.

The capital cost of the equipment
to manufacture these alternative
materials is very much less than that
needed to stt up the equivalent
cement-making capacity, even when
using small-scale plants. The equip-
ment could be built locally or manu-
factured in small or medium sized
workshops.

A further way of reducing the need
for Portland cement and replacing it
with more appropriate materials
would be to design buildings in such a
way that reinforced concrete is not
needed, or the amount of cement
needed in the reinforced concrete is
reduced. Many techniques of this
so;t are available.

I3y adopting such strategies devel-
oping countries could reserve much
of their supplies of Portland cement
for the construction of dams, high-
way bridges and other reinforced
concrete work for which no alterna-
tive material is available.

Robin Spence  in UNDO. Monographs on Appropriate industriaf Technolcgy  No 12;
Appropriate industrial  Technology for Construction and Building Materials, 1980.

In Campina Grande, a city 100 miles Its work is based on the use of
inland from Recife,  the Programa de appropriate technology devices as
Aplicacao de Tecnicd Adaptada  nas instruments of social and community
Comunidades (PATAC) has been education and it brings together
attempting to use appropriate tech- many of the poorest community
nology to alleviate some of the groups to use appropriate technology
poverty and appalling living con- as a means of improving their lives
ditions. without depending on outside finan-
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cial  help. Cne of the more successful
technologies introduced is a block-
making machine.

Bchirrd the block-making machine
is the very simple idea of families
making the blocks for building their
own houses. and paying for tiie
matcriais used by making more
blocks than they need and selling the
extra blocks.

A family can produce about 1,000
h!ocks  per day, and the average
number ncecied to buiid a house is
2.ttOO. In five days a family might
make 5,000 blocks. of which 3,000
can he so!:! to pay for the materials
used and to,. the cost of operating the
machine.  If they need money to pay
for rafters, tiles, cement, etc. they
continue to make extra blocks for
salt w tha t  they  can  buy  these
materials too.

This is not just a process for mak-
ing blocks. It is a way in which people
can join togcthcr to help each other.
as well as themselves, and is an ideal
n,,..,.”,,,,,,tiotta!  device. !t brings owner-
ship of a solid brick house within the
reach of people who have never even
d r e a m e d  o f  the poss ib i l i ty .  It
demands group participation; the
ideal number of operators is between
four and eight. It is simple to use.
and can call on the vast fund of

women and children. For t:te first
time these small commtmi:v  groups
are able to take the initiative in
;mproving substantially their housing
conditions.

Since the first machine was pro-
duced several problems have arisen
because of the huge increases in the
prices of transport, cement and sand.
Furthermore.  the need for the rela-
tively expensive small wooden
frames has exceeded the original cal-
cuiaiioils.  F o r  thiii reasons the
block-machine ha:; been redesigned.

The new machine wiil produce a
block of the same outside dimen-
sions, hut with larger holes - this
reduces the volume of material by 30
per cent  and gives corr-esponding
benetiis  in sand and cement savings.
Cement content is raised slightly to
give a similar maximum loading
capacity. and this also improves the
appearance of the block which in
turn makes it more saleabie. The new
machine is also designed to function
without the small wooden block
frame, giving a further considerable
saving. The gradual introduction of
the new machine through suhstitu-
tion (35 per cent of the old machine’s
components are utilized) is signifi-
cantly improving the flow of blocks
and speeding up the process of house

unemployed and underemployed buildmg.  - . .

Robert Mister, The Courier, 1980.

The human being. defined by Thomas Aquinas as a being with brains and
hands, enjoys nothing more than to he creatively, usefully, productively
engaged with his hands and his brains. Today. a person has to be wealthy
to be able to enjoy this simple thing He really has to be rich enough
not to need a job. - E. F. Schumacher
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Soli Icarncd how io mould building
blocks at an early age; his mother
d ied  when he was nineteen and a
year later his father died leaving the
responsibility for the entire house-
hold on ;:Yz young mim’s  shoulders.
He started work as an apprentice in a
small building block factory near his
honk.  Tilcy IIiouiciccI huiiding blocks
niadc f r o m  a mixture of’ c lay  iltlcl
wiitcr with a simple ioca!ly-m;idc
wooden moulding tool. Three scmi-
skilled m,orkcrs and scvcn lahourers
wcrc employed. Soli worked hard
znd wits s o o n  promoted  to a semi-
skilled labourcr and WX thus
involccd in actually making the
bricks for ;I period of two years.

4t this stage Soli left the factory in
ortIe:-  to set up his own unit in a
ncarhv viilagc some ten miles away
trom Isis own home. He leased out
his family’s property znd bought :I
smaller house in the village together
smith  a metal-moulding machine for
his own enterprise. Hc started to pro-
duce hollow building blocks in the
hackyard  of the new house and
employed two labourerz to help him.
The business flourished from the
hcginning since the demand was
high, and the factory produced at its
full capacity of around 100 blocks per
day.

During the first yc;lr of operation
the factory produced  36,001) hollow
building bricks. Srli sold these for 20
K o b o  p e r  btoc!.  and sates thu:;
amounted to N7.400  during the year.
Soli estimated that he used ten don-
key loads of clay each day at WI per
load while hi paid the labourers N2

each per day and withdrew N63 for his
own use. Soli calcuiated that he had
used N3.600 worth of raw materiai
during the year and paid a total of
W?..520  as wages to his labourers and
himself. This the net profit at the end
of the f irst  vc:u was  ed l,Xi).  Soli
reinvested this profh in his husincss
and acquired a new manual hlock-
moulding machine which was capahlc
of producing 200 blocks per day. This
machine cost WhOO and he ;~lso  built it
small shed in which to store his fin-
ishcd stocks.

The business prospered during the
first six months of the second year:
tc,\h*ards  the end of this  year Soli
faced CCI tain serious prohlems.  First.
cement Mocks started to offer serious
competition. These quickly captured

Very effective building blocks can be
made usins simple machines
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a large proportion of Soli’s market
and this had, disastrous results on the
demand for his products. Soli  soon
found himself with about 4li,OOO
blocks in his shed ready for s&r and
there was no more space in which to
store more blocks. Soli was neverthe-
less determined to survive; he laid off
his two labourers and devoted all his
time to finding a new market for his
blocks. He found, however.  that the
cement blocks bad penetrated into
every market and were seiiing very
well.  The cement blocks equivalent
to Soli’s  clay Mocks  were sold for 40
Kobo, which was twice the price of
Soli’s  p r o d u c t  b u t  t h e y  w e r e
undoubtedly stronger and more dur-
able.

A second problem arose from the
fact that the rainy season was fast
approaching. The engine room and
the storage shed occupied more than
three-quarters of the plot and the
remaining piece of spare land was
piled high with the finished blocks for
which thcrc *aas  no room in the shed.
These blocks would not survive the
torrential downpours and strong
winds which could bc expected at the
onset of the rainy season. In
addition, the nearby source of clay
was almost exhausted and the cost of
transport made it quite uneconomic
to bring clay from the next source
which was about ten miles away. near
Soli’s  original home.

Scili  decided that his first priority
;hias to clear his stock and he cut his
selling prices from 20 Kobo to IS
Kobo. This price cut achie.,,cd  very
littie and he only cleared his stock by
makir.g a further reduction down to
10 Kobo per block.

Soli then approached the Small
Scale Industry’s Credit Scheme
Funds for advice on management and
for financial assistance. This schcrnz
had recently been introduced to
assisi in the establishment. expansion
and modernization of small-scale
enterprises which were considered
technically feasible and commercially
viable. The officials operating the
scheme reviewed Soli’s  case and con-
ducted a market survey in order to
determine the fcasibi!ity  of establish-
ing a concrete block factory in the
area. They were satisfied that there
was a sufficiently large potential mar-
ket and they approved a loan of
N6.000 for Soli  to purchase machin-
ery and equipment. It was under-
G<?Od t h a t  Soli  himre!f  wo~uld
contribute the cash he had realized
from his cut price sale in order to
provide  working capital and to pay
for an office and store as wr!l as a
new shed. In addition, the officials
helped Soli to acquire a new plot and
arranged for him 10 undergo a tno-
week training programme on the
principles of management and basic
book-keeping.

Malcolm Harper & T.Thiam Soon, Stnaii Enterprises in Deve/o;3ing Countries, 1979
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2 ROADS AND BRIDGES

The idea of using infrastructure works as a means of provldlny  employment.
and thereby income. to the unemployed is not a new  one. This solution has
been, and is still being used in hoth dcvcloped and dcvcloning countries.
Gencrnlly.  however. the emphasis has hecn solely on emplo\,l:ienr  creation.
What was  new about the lahour-hased  concept, rlcveloped p;incipally  by the
World Bank and the IL0 in the early 1970s. was  the idea that Iahour-based
techniques could bc substituted for cquipmcnt. It was this idea that many
found difficult to accept: lahour-based  techniques wcrc tint as part of a relief
programme. but to suggest that they could achieve the same results as cquip-
ment at comparable costs was something else entirely! Recognizing that III the
long term it would be the technic,il people who would have the rcsponsihilit!,
for implementing  labour-based techniques. it was clear that it was these
jXople -who had lo be convinced.Thc  main objections to the use of labour-
based techniques were that they were more expensive. took longer  anti  pro-
duced a11 inferior cluality.  The question of cost is one which depends  to ii large
cxtcnt on the basic assumptions used regarding. availability ad utilization of
equipment (usually grossly exaggerated) and the productivity of lahour
(generally undercstiinatcd). The initial economic studies carried out in the
early 1970s in iral-,. Nepal. Thailand and the Philippines suffered from this
lack of prc;isi;j;; They wi ii fi~amework  for analysis and showed that iabour-
based tcchnirlues W~I’C competitive: but they were open to the criticism that
the conclusions reached depended greatly on the assumptions made regarding
productivity.

The riex! step was to obtain a clearer idea of the potential output of lahour.
Thi: was done through detailed work-studies cnrrizd out hy the World Bank
in India ar:d  the IL0 in the Philippines and Kenya. The studies showed that,
in q;erimental projects at least, labour-based techniques could produce at a
rate which would make them competitive with equipment for a large range of
construction activities. In particular. verv few of the activities involved in
rural road construction were more effectively execu:ecl by equipment, with
the exception of compaction and long haulage. What was needed next was a
full-scale demonstration of what seemed. on paper. to be a viable proposi-
tion. About this time. the Kenyan economy was suffering the effects of the
1973 oil crisis. Moreover, a general slackening of world prices for tea and cof-
fee meant that unemployment was a serious problem. One of the measures
the government decided on was the launching of a labour-based road-building
programme. The Rural Access Roads Programme (RARP) -was a major
breakthrough, both in its concept and its actua! imp!ementation. The concept
was that a network of over 10,OOOkm  of rural roads could he constructed and
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provided with a gravel pavement utilizin,~1 labour-based techniques. The Pro-
gramme was the lirst  of its type in Africa and many donors felt that the initial-
tivc taken hy the government should IX supported. In addition to assistance
with the execution of the Programmc. an ad\isc;ry  team \\ils provided  tcj
develop the managerial. administrative  and training aspcc!s

The major problems stemmed from the introduction of a ‘new’  tcchnolog)
Supervisors were nor trained to organize lahour, payment  systcmc could not
accommodate large groups of casual labour.  procurcmcnt sys!cms wcrc not
adapt4 to the purchase of good-quality hand tools and no productivity data
existed on the output of lahour. It was on these issues that the managcmcnt of
RARP had to concentrate their efforts.

The RARP is now well-established.  employing 10.000 people and produc-
ing :some  I .2OOkm  of access roads each year. The avcragc cost per kilometrc is
IJS $7.0(10 which would he very difficult to mat,-,h using cquipmcnt. The suc-
ccss of the PI-ogramme should not only bc measured by its e%ffcct  in Kenya.
how<vcr.  On the strength of the physical evidence provided by the RARP.
many other countries have decided to implement simiiar  programmcs. The
Programmc has also  provided the basis for the development of the documcn-
tation and training material required for the setting-up of such programnrcs.
Perhaps more than anything ~‘1s;.  however. it showed that iahou--based iech-
niqucs could be used on a large scale for the building of roads. that they coul~d
achieve a good standard. that they wcrc inexpensive and that o~rall OUtpUt
coi~ld bc maintained at a reasonably high Jcvcl.  Parallel research. ~:wxI on
several programmes including the RARP. has shown that labour-based tcch-
niques can hc viahlc for rural road construction even where  wage rates arc as
high as US $5 to $6 per day.  This. of course. would make them feasible in the
majority of the developing countries. Ilowever.  thcrc arc geographic diffcr-
ences as regards the app!ication of these techniques. In the first place.  there is
a group of countries  whcrc the use of labour-based technologies is traditional
and well-understood: India. Pakistan. Bangladesh and Sri Lanka. ‘Llassivc
unemployment in these countries is more or less endemic and the idea of
using lahour-hased technologies is accepted as normal. In these cases.
improvements could bc made in the quality of the final  product and. to a
lesser extent, in productivity.

In South-east Asia, no comparable tradition exists. The model for the
development of countries such as the Philippines and Thailand has been
Japan rather than India. There is a natural resistance to the use of labour-
hased techniques. Pilot projects in the Philippines, however. have shown
there i:; scope in these countries. particularly in the arca of road maintcnancc
which has become a major problem in so many developing countries.

Sporadic attempts at the introduction of efficient labour-based techniques
have also taken place in Central and South America. Mexico. for instance.
initiated a large-scale programme of rural road construction in the 1970s
which succeeded in providing access to 60 per cent of the i2.iiLici  villages pre-
viously having no access whatsoever. Smaller projects have taken place in
Guatemala. Peru. Columbia. Hor.duras  a: c! the L&minican  Republic.  T h e
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problem is that these countries tend to look north for their- technology. In
addition, and this a general problem. the curriculac  of most highway en$n-
eering courses arc imported from the developed  count -ies and take little cog-
nizance of the environment in which the student will everjtually  design and
construct roa~ds.

In sub-Saharan Africa, the concept of labour-based road construction and
maintenance was accepted more easi!y. Several factor-s  expiain this. not least
the severe effect of oil prices and the very high growth rate of the population.
In addition, many of the countries arc very !.uge. and construction and main-
tenance of an cfl’ective  road network presents m+r logistic pr&lems.  Thc~-e
is no doubt that, at this stage of economic development in most rlevcloping
countries, large lieets of equipment  are a luxury which consume :I IarFc
mcasurc  of scarce foreign exchange. Consequently. labour&ased  road cm-
struction and/or maintenance programmet; have rcccntly been set ap  in
Mozambiqu-,  Lesotho, Botswana, Malawi. Benin and Ethiopia.... Given
that lahour-based techniques are new to most countries, it is clear that a cer-
iain measure  of iechnicai assista!ice  has been necessary. However. dl,cumen-
tation has been developed by the IL0 and other organizations. in order to
limit the external inputs to a minimum. l‘hlus,  basic .,+-. ,..,.,.  . training<I, ,,>rl,;‘.rr*...
courses emphasizing the eflicicnt managcmr~nt of large Iahour forces arc
available: also a guide for the manufacture  of simple tor,ls and equipment for
labour-based  programmes  exists. In addition. swiw oft; c’ fundamental activi-
ties such as labour supply evaluation,  basic site organization and manage-
mcnt, payment systems and recruitment have hL:?;l  described in various

More roads, more jobs, more income
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publications. In recent years. road maintenance has l~comc :! more’  impel-t-
ant issue than road construction,. In many countries. the road network is fall-
ing apart at a faster rate than it i: being constructed. The reasons for this arc
many and varied. However. it must bc stressed that it is generalI!; not because
of lack of concern by the governments involv-d. Most developing countries
spend a higher percentage of their national incL)me  on road maintenance than
most industrialized countries. The issue  hc;e is th;:r  ji can no longer be
assumed that more money and a computerized management system will solve
the problem. It is necessary to look at the whole organization and administra-
tion and suggest alternatives. The key to solving the prchlem is to he found in
using the resources that exist in the country, not only labour but also the
goodwill of the people. Alternative systems of road maintenance are now
being tried out in several countries. One word of caution: self-help will s&c
so~ne  of the problems, but people must be motivated towards self-help. If
they have no involvement in the planning and construction of a road. it is
unlikely that their assistance can be relied upon to maintain it.

In regard to road maintenance, Kenya is again showing the way in that the
RARP is to be transformed into a minor roads rehabilitation and mainten-
:!!>,c:e  nrcror:amme,,‘. -‘a~ -“’ This means that the methods used to construct and main-
tain access roads will now be used to deal with the minor roads of the country
which account for over 40 per cer:t of the total network.

Geoff Edmonds. Appropriate Technd~gy,  1983.

Traditional bridges in Papua Ne\\ have been replaced by footbridges
Guinea (PNG) are constructed with usin,! imported materials and design.
materials usually found in th,:  bush An example is a bridge constructed
‘!‘!;e  main maierials  are wc-sd, barn-- ;>~,ith  wood and vines being super-
boo, bark. vines, C::X and stor!es. ceded by a larger bridge using steel
Traditionai bride: construction  has cables and concrete anchorage:.
been changing in three ~a>~.:  com- Such ‘imported’ bridges, called
plete replacement by imported ‘wire bridges’ in PNG. are more
materials and design. obtaining tra- cost!:,  a?ld require different know-
ditional materials in new ways. and ledge to construct than traditiona!
replacing  some traditional materials bridges, but they are supposer! to be
with imported materials in basically more durable. However, when
traditional construrtions.. Papua New Guinea’s mighty rivers

Where motor vehicle roads have Rood, they can take wire as well  as
replaced walking tracks, traditionally traditional bridges. Wire bridges are
constructed bridges have of course aiso supposed to be easier to maiii-
been replaced. But also on many tain, but the remnants of the bridge
walking tracks, traditional bridges over the Sepik illustrate that the wire
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The only way to market.
(R. Wit/in: United Ala tions)
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bridge may not have been appropri- steel cables, or nylon rope arc avail-
ate because it could not be main able, the;, are often used to repair or
tained properly. reinforce traditional bridges. Tire

With money and new forms of Kapolame  Bridge uses wire for hold-
transportation, people have new back cables anti  the Ambui Bridge
ways of getting hold of traditional over the Lai River near Pompabus
materials they may want to use fat Mission has rcplaccd vines wit!1 red
bridge construction. Rather than go nylon rope for suspended  cables
far into the bush to fiiic!  cane, the F o r  t h e  p u r i s t .  these foreign
builders of the Sau River Bridge pur- intrusions into traditional !echnolog\;
chased it from another village. And arc kill eyesore,  but for the pcoplc
the builders  of the Kopeme Bridge using the technology, they arc an
brought  their cane up from the Mark- improvement. Perhaps this compro-
ham Valley by truck. mise is the future of tradition;rl tech-

If imported materials  such as wire. nology in Papua New Guinea.

? Siegel,  7/~id1tiona/  Bridges of ?aapiia  New G:/inea,  1 9 8 2

3 LOW-COST TRANSPORT DEVICES

The mo:ct  significant transport needs
of the poilr are those which relate to
agricultura:  ,rii!vities,  since i t  i s
through the generation of market-
able surpluses (and thus income) that
other goods and services become
affordable. However, transport
needs at the farm level have very
rarely been studied. Roadside sur-
veys of the commodities carried by
motor vehicles are a poor substitute.
They are too far along the marketing
chain to be able to isolate individual
consignments and the distance over
which they are being moved. None of
the studies have been suffciently
extensive to give any adequate
measure of seasonal fluctuaiions  in
travel; and they give no indication of
on-farm transport needs.

One farm-level  study was carried

out in Kenya by the World Bank in
1’976. This suggested that most trans-
port needs could be characterized as
the movement of small loads (IO-
150kg units) over relatively short dis-
tances (125km).  On-farm the range
of loads was likely to be the same,
but the typical distances were shorter
(I - I3km). The amounts of water and
w o o d  required for household  use
were noteworthy (51) and 30kg
respectively), since it was estimated
that their collection occupied 3-6
hours per day. Since the farmer must
follow a fairly rigid schedule to
obtain optimum yie!ds.  it is import-
ant that on-farm transport for crop
production and household needs
should be so time-consuming as to
delay operations. For example, if
some crops are not sprayed on time

27.5



the results may be disastrous. Yet the
spraying of cotton with insecticide
required about 200-300  litres of
water/hectare. For a four hectare
plot this is 800-1200  l i t res  and
between 7-10 sprayings are normally
recommended. i.e. between h-12
tonnes of water. a formidahlc
amount if headloading  is the only
available means of transport. In the
studies in Kenya it was concluded
that on-farm transport was already a
ht!rden if not an outright constraint
on small farm activities.

Off-farm transport comprises two
elements:  between farm and road-
side. and between roadside and co-
lection point/market. An example of
how large these elements  can he is
given by he dclinition in a study of
Nepalcse  peasant :,griculturc of the
terms ‘on road’ to mccn at the road-
Gde  or within a few hundred metres.
‘near road’ to mean up to half a day’s
walk from the road. and ‘off-roocl’  to
mean more than half a day’s walk.

There is a dearth of information
about the magnitude, frequency  and
duration of the small farmer’s movr-
ment needs. What is clear, however,
is that the transport requirements czn
be substantial, even when only small
areas are planted.

Recent rural transport strategy has
pursued development from the top
downwards. There has been a pro-
gression from major primary, to
secondary and only latterly to ter-
tiary highways all built on the basis of
de.sign  philosophies and technologies
imported from the developed coun-
tries, a reliance on developed
country motor-vehicles with only
very recently a small step in the
direction of lower-cost. but still
motorized, vehicles and the complete

neglect of traditional forms :)f !r;ms.-
port. The result is skeletal road
networks that in the poorer countries
plainly d:: not serve effectively the
majority of the population. ar?
vehicles so expensive that they arc
beyond the  means of all hut tlic
affluent.  Moreover.  paqt  t r a n s p o r t
planning has failed to recognize that
many pcoplc live rcmotc from the
(motor-vchiclc) road system, ::nd
h a v e  movement needs th,l~t  cortld
never hc satislicd  hy conventional
vehicles.

Thus for the rural poor It wouid he
d i f f i c u l t  t(i coi,Lcivc of a -nore
inappropriate tcchnologq: often
unrelated to the basic movement
needs.  inacccssihlc. scatcc.  cxpen-
sive. difficult to use and maintain, and
frcqucntly whollv dcpcndenl o n
foreign rcsourccs ;n terms of manu-
fa~turc. energy. spare parts and
operating skills.

T o  &tine a m(>rc appropriate
triansport technology it is nccessar!
to ask the question ‘What arc the
appropriate vchiclcs for rut-al areas
of developing countries”?

Ciiven  the variations in incomes. in
iopographical, road. farming and
social systems, and in local resources
and capabilities. there cannot be ‘a
universal vehicle’ appropriate to aII
the rural tra!isport  needs of develop-
ing countries. Rather the need is fat
a graduated choice of vehicles whose
performance matches need and
whose cost is in sensible relation to
income.

Consideration cf the characteris-
tics of the rural poor. their transport
needs and the criteria of an appropri-
ate technology leads to vehicles radi-
cally different in concept from
conventional motor vehicles. The
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consequences of variations in operat-
ing environment. loads. cost. tcchni-
ca: simplicity and the use of local
resources lead to a progression of
human. animal and, at the extreme.
simple motorized means of move-
ment. We term these collectively  as
basic vehicles.  which may be delincd
as the range oU dcviccs  from aids to
goods movement by man himself up
to hUl exciuding,  convenlional  cars,
vilns.  hscs anti trucks.

Six catcgorics  of basic vehicles  can
he defined:
I Aids to head. shoulder and

hackioading
2 Handcarts and wheelbarrows
3 Pedal-driven  vehicles
4 Animal transport
5 Motor cycles
6 Basic motorized vehicles

localized. Some arc primitive. being
!raditional devices which have
rcmnincd uttichanged  for many years,
Almost aii are capabie of impro\je-
ment, using contemporary technical
knowledge. so as to increase signifi-
cantly thei: efficiency and usefulness.

The present status of basic vehicles
is that much good technology already
exists which could  he widely applied.
but whose use is at present very local-
ized. Where information on such
technologies exists it is obscure.
uncollated and  certainly  unknown to
those who could make use of it.

While devices which met: the
transport needs of the rural poor
must hc simple and low cost. this
dots not imply that their develcg-
ment is an easy task. Rather. cxper-
icncc suggests that the tlcvclopnient
of effective basic vehicles requires

Many such basic vehicles already the application of contemporary
exist in different parts of the develop- technical knowledge atnd  the very
Ing world. though often their USC is best technological skills.

lah Barweli and John Howe, Approprmte  TechnologyandLow-cosf  Transport. 1979,

In i*iany paits of the world animals are the most 3ppiopiiate  form of iransport.
(UN ICEF)
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The thee-geh.  a traditional load-carrying frame worn on the back. is
unique to Korea. Its main advantage over other human means of car-
riage is that the carrier can  load and lift the device unaided.

The C‘himw  W/reelhrr~on~  is of quite different design from the Wcst-
ern wheelbarrow  found in most parts of the world. It has hccn proved
the more effective device. but is not found outside China.

An altcrnntive  to the traditional but inefficient Asian hrrllr~ck c’~r is
manufncturcd in India. It uses a pneumatic tyred wheel running on ball
bearings, the whole assembly being fitted to :I specially fabricated steel
axle.

Although the bicycle is very common in developing countries it is
rarely used with a trailer. But the bicycle UN/ railer  is widely used in
Europe. For example, for the delivery of letters and parcels the Swiss
Post 0th~ uses bicycles and trailers  since they are ii cost-cffcctivc
means of t,ransport.

The nmtor-c,ycle  WC/ si&ccrr con~bination. which is one of the most
popular means of moving goods and passen;,ers  in i~ural and urban areas
of the Philippines, is not used in this way anywhere else in the world.

A  r a n g e  o f  simple locall)~-m;lnufacturcd  ~norvrizc~tl  rhrc,e-:l~heelrt~~
vehicles has been ev~rlvcd  on the island of Crete.  Most USC WI Y to :?hp‘
rope-started diesel engine. have a IOtfOkg  payload and a maxinrum
speed of 40-45kmihr.

I&n Barwell  et al.. UN/DO Guide to Low-cost Vehicles for Rural Conmmities
in Developing Countries, 1982.

The Korean Chee-geh

Only soine twenty per cent of Kor-
ea’s land is farmabte, and much of it
is located where there is a mixture of
flat and hilly terrain. These areas are
divided up into many small farms of
0.5 to 3.0ha. As in all other parts of
the world, farm materials, equipment
am: crops must be moved between
field, home and market, but in Korea
the need to move these goods is

accentuated by the farm system. in
which an individual‘s land is often
spiit into several separate plots.

A Korean farm road’s function is
not simply to be a surface upon which
goods can be moved, but also io be a
property boundary or irrigation
dyke. Thus, even in flat areas, routes
are often narrow and winding with
frequent ditch crossings. In hilly

2 7 8



areas.  steep inclines and rocks pose
additional prohlcms. Wtlccled
vehicles. such as handcarts. animal-
drawn carts and single-axlr  tractors.
a r e  uscfu!  where roads  a rc  suffi-
ciently Hat and wide. but elsewhere
loads must be cwrricfl.  In other parts
o f  t h e  w o r l d .  whcrc similar COW
diticms exist. pack animais or various
methods o f  head l o a d i n g .  a r c
cmploycd In KOI-ca.  the ‘&cc:-@‘.
:I 4mpli~  pack frame carried bv onr:
mitts  on his shoulders and back. has
been playing a criiicul role in farm
transportation for several hundred
years.

The nlost signilicant  advant;igc o f
the chrc-gch is that loadh  can he
picked up and set down without
assistance. A pole ih used to prop up
lhc chec-,gch while  the user gets into
or out 01’ the shoulder  harness. On
the move. the pole is used as a walk-
ing stick and balancing pole. This
enables exccptionalfy i7Lllk!,  antl
hcacy loads to be carried - hO-XOkg  is
cc~mrnon.  Surprisingly, there is little
difference in load-carrying abilit)
between young and old users. Skill
and experience are just as important
as physical fitness. The thee-geh is
used to carry all manner of farm
goods, includizg barley. rice, fire-
wood. manure and grass, but it is also
used to move building materials and
earth on construction sites. In urban
areas it is used for deliveries in nar-
row streets and crowded markets.

Traditional thee-gehs are made by
the user himself, or in small rural
workshops, from pine branches.
woven sticks and s%aw.  The load
container may be lined with cloth or
plastic to enable loose loads such as
sand and manure to be carried. The
exact form of the thee-geh is differ-

ent in different  parts cif thr country.
there being \ari;ltions in the numbs-r
of crossbars.  the attachment of  the
buckpad.  the rcl,ltive lcn@ above
aud below the fork. the overall
Icngth and curvature of the frame.
the overall ividth at top and bot!om.
a n d  the position  o f  t h e  shouldc~
straps. Some of these variations are
simply the custom. othci-s  arc func-
tional. In mountainous arcas the
upper part of the frame is shorter
because lighter load>  arc carricad  and
<)vct-h:ln$n>: vccctation mtl\t hr:
avoided. ‘l’hc legs arc ;IIw) shc)rter to
avoid touching the ground when dcs-
cc~n3ing  steep sloshes.  I.onger legs arc
rcquircd on Rat ground ti) make pic-
king up and setting do\:,n easier. and
the upper part of the frame may atso
be longer to enable very bulky loads
to be carried. Although the chec-gch
seems simple. it has been very carc-
fully modified to sutt the physical
character of the land and the bodv
strttctlsre of the user. so that it wiil be
of maximum utility.

A survey carried out 11~ Han ham
University amongst Korean farmer5
indicated that over 90 per cent of
them felt that the chec-geh  was a
primitive and troublesome device
which should be discarded, yet
almost 100 per cent felt that its con-
tinucd use was inevitabtc  because
there was no alternative means of
moving goods which could be used in
the local conditions. Young farmers
particularly resen;ed using the chee-
geh because of its ‘backward’ image.
This ambivalent attitude among
farmers was the main reason for con-
cluding that  modern rechnology
ought to be applied to improve both
the image and the perfor-idnce  of the
traditional thee-geh.
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A research :L’am was therefore set
up at Han Nam University in Taejon.
in conjunction with the Georgia
Institute of T<:c:inology.  The method
of devel,oping  an improved chec-geh
was ~:r,usual  i? that it consisted of a
series of some eight ‘development
conferences’  spread over a sixteen
month period. Participants in the
conferences comprised chce-geh
users (farnicrs). manufacturers and
academics drawn from the technical
and economics disciplines. The aim
V,‘LiS t o  develop g r a d u a l l y  a n
improvccl chec-gch based o!: ihc syn-
thesis of ideas dcrivcd from the
rc:ipcc,tive  knowlcdgc and experience
of the conference participants. Six
farnicrs  (two each from lowland.
hilly and mountainous regions),
three metalworkers with king exper-
ience in chec-geh and farm equip-
nicnt manufacture. t w o  medium-
industry machine milnufacturers.
four professors (of mechanical cngin-
ccring.  economics and management)
and lW0 technical high-school
teachers (altogether seventeen mcm-
bcrs) took part ir, the conferences
which involved seven model develop-
ment meetings and two field surveys
with their respective review and
analysis meetings.

In order to investigate a wide
range of opiriion. especially from the
farmers, a different group of farmers
was invited to each conference. Also,
local community leaders and many
influential people of all ages were
asked to participate in the field tests
of the progressively improved
models. T’le conferences aimed at
unearthing as many of the partici-
pants’ ideas as possible by means of
‘brainstorming’ - sessions in which
everyone contributes ideas and they

are discussed The ideas presented.
together with the opinions and mat-
ters of discussion. were recorded and
nsere  then compiled by the confer-
cilcc chairman for report and re-
examination at the next conference.
On this basis the particip:.ting  manta-
facturers eventually made test
models which were licld tested. The
results of each f i e l d  t e s t  w e r e
reported in the following conference.
beginning with a close analysis of
items pointed out by farmers.  A iiclw
model would then he designed for
the next stage and in this step-by-step
fashion the conference progressed.

In all, six models were produced
and tested hefore a satisfactory
improv4  chec-geh resulted. The
overall arrangement o f  the new
model was very similar to the tra-
ditional &cc-gch so that it would
function in the same way. but the use
of modern materials (such 21s thin-
wullcd steel !Ulx) ininicdiatelq
increased its appeal. In addition. two
wheels were added which can hc
folded down to con.diert  the chce-geh
into a simple handcart when route
conditions allow. BeTore  finalizing
the design. the improved thee-geh
was evaluated by one hundred
farmers, to whom models were
loaned for a brief period. This
showed a positive reaction to the
improved thee-geh and yielded criti-
cism which was used in finalizing the
design. Aithough the new model was
necessarily somewhat heavier than a
traditional thee-geh. the trials indi-
cated that the increase in weight did
not make the design less convenient
since, whenever possible. it was
wheeled rather than carried. A sep-
arate comparative trial between the
new and traditional models- involv-

280



ing the transport of a 6Okg bag of half the price of a handcart, which is
grain over distances of up to 3.5km about three times the price of a trit-
- indicated that the new model gave ditional  thee-geh. Since develop-
rise to significant time savings and ment work was completed a number
productivity increases. As part of the of potential manufacturers have
evaluation. farmers were asked at expressed interest in making the new
what price they would buy the model, but pane as yet have been
improved thee-geh. Sixty-eight per prepared to accept the risks of pro-
cent said they would buy it at about duction without outside assistance.

Gordon Hathway  and Dry Seyeul Kim Appropriate iechnology. 1984.

eelbarrs ws
A wide variety of wheelbarrow types exist or have cxistcd
in China. The variorls types exist to suit different purposes
and betray their origins in carrying methods which prc-
ceded the use of wheels. One type is derived from the
pockhorse with the load disposed around the wheel, and
the wheel carrying mos( of the load but presumably is
slightly biased towards the handles to maintain control.
A,lother is a specialized version for earthmovin!;.  enabling
the load to 1~ tipped out easily. Others are derived from
the two-man stretcher, with the wheels substituting for
one of the carriers and would appear to hc used mostly by
street vendors.

Construction of the barrow is traditionally in wood.
used also for the wheel. but modern versions USC’ a steel
tube frame. A characteristic of the majority of types of
Chinese wheelbarrow is the use of a large (up to 7Wmm)
diameter whee! for reduced rolling resistance. Another
common feature of Chinese wheelbarrows is the use of
straps of different forms. intended to lessen the strain on
the operator’s arms by transferring some load to the
shoulders. The third major characteristic of Chinese
wheelbarrows is the load disposition. Being closer to the
axle, whether around or on top of the wheel. the load
requires less effort for lifting than with the European type,
For this reason, there has been increased interest in the
Chinese barrow in recent years. concentrated mainly on ,ntermediate
the earthmoving type and its application in iabour-inten- ~~~~~~~~~~
sive construction work. Transport, 1980
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A self-contained transport module
has been designed especially to meet
the needs of the small-scale agricul-
tural business :rnd road program-
mes.

Silent operation, except when the
built-in audible alarm is triggered by
some external hazard,, it can bc
fuellcd by ;I wide variety of locally
available materials.

Far from polluting the cnviron-
ment its exhaust materials provide
trail markers.

When this purpose has been ful-
filled these markers can be collec;zd
up and used as a starter nrecbanism
in the production of further supplies
of fuel.

The module is Iargcly seifstccring
so that the owner can safely concen-
trate on husimzs  planning or even

take a well-deserved nap while being
carried from place to place.

Two types of mod!rle arc available.
Both are entirelv  suitable for trans-
port but in addition. by means of an
ingenious process  too technical to be
described hcrc. ii matched pair can
product rcplacemcnt  modules which
keep the owner’s Hect  up to strength
without the need for further invcst-
ment.

The maintcnancc  schedule is sim-
ple. Apart from periodic  refuelling it
consists merely of an occasional rub-
bing down of the external coat which
incidentally  is almost completely  cor-
r o s i o n  p r o o f .  Some c;irc must bc
taken during the process since unfor-
tunately the maker has not provided
any facility for switching off the don-
key during idle  pcriads.

The bicycle trailer has considerable
potential for meeting many local

cycle. and can be used separately
as a handcart.

transport needs in rural areas of
developing cnuntries  because

Two-wheeled cycle trailers are
common in certain parts of Europe

- it allows heavy and voluminous but are rarely used in the developing
loads to be transported safely by world. The evidence indicates that
bicycle; this is not because the technology is

- it can be manufactured locally, inappropriate. but because it is
made av%lable  cheaply, and can unknown. An innovative approach,
be purchased by existing bicycle which has particular potential in
owners to increase the utility of developing countries. is the use of a
their vehicles; single-wheeled trailer. One of the

- it offers flexibility because it is reasons for the popularity of bicycles
easily detachable from the bi- in developing countries is that, hav-
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A one-wheel cvcle trailer - where there are no roads

ins no signilicant width, they ca11 he availability of motorahlc  roads. The
used  on ll;lrm\v footp~ltlls WlllCIl fom USC of :I single-whcelcd  trailer has the
the largest part of the communication advantage of‘ retaining  t h e  ‘two-
network of rural areas. 'l‘hiis the xc dimen&)nal‘  char;lctcristics  o f  the
of ;I bicycle is not clepcndent on the bicycle.

intermediate Technoiogy  Transport, 1983.

Cycle Rickshaws for the Poor

The West Gcrmnn Protestant Cen- tacked or; behind. which is still one of
tral Agency for Dcvelopmcnt Aid the most inexpensive and widespread
had earmarked funds for cycle-rick- means of transportation in India’s
shaw pullers (rickshawalas)  in Nag- towns and villages. The next stage ws
pur to buy their own autorickshaws. the autorickshuw.  an ingenious adap-

The ‘Jinrikisha’ xs it was originally tion of a cheap piece of Western
called. has come a long way from the technology to Eastern needs. It is a
slow. two-wheeled vehicle pulled by scooter attached to an often gaily
a single runner, which was invented decorated cab with a canvas cover.
in Japan in 1880. Gradually.  i t Admittedly. passenger comfort
became upgraded to the trishaw or leaves something to be desired. but
cycle-rickshaw: half a bike with a comfort is the least of a poor man‘s
two-wheeled passenger carriage worries, especially those accustomed
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to using leg power to earn their daily
bread. The stumbling block was the
price of an autorickshaw at around
Rs.19.000 - a horrendous sum for
the average Indian who can count
himself lucky if he earns as much as
Rs.Zi)O a month.

It  was decided that  Nagpur’s
18.000 rickshavvalas could best be
helped by enabling them to own their
cycle-rickshaws. so that if they
should die their families wo111d no
longer become destitute overnight.
At that time, most of the rickshaw
pullers were organized in eighteen
small unions, which were ostensibly
there to help them. but, in reality,
most of them were ma,nly concerned
with reaping bcnclits for themselves
alone. The only answer was to per-
suade the unions to join forces in a
United Front - an undertaking that
took many years to succeed.

The first problems that beset the
United Front were daunting and

seemingly insoluble. Almost all Nag-
pm’s cycle-rickshaws Wet-c  conccn-
trated in the hands of 100 people.
companies, groups or garages, popu-
larly known as the monopolists.

Clearly. if the rickshaw pullers
could be helped to own their
vehicles. then they could escape from
this ruthless form of exploitation.
But how was the problem to be
tackled’? The leaders of the United
Front put their heads togcthcr and
agreed that their best plan of action
was to take the matter directly to the
Maharashtran  Government in Bom-
bay to persuade it to change the law.

With this in mind a number of
strategies were adopted. ranging
from bargaining with the government
to agitation and hunger strikes. One
particularly effective tactic was the
so-called IO paise strategy. Each
cyc!e-rickshaw puller was asked to
buy a postcard costing 10 paise, write
on it ‘Answer our demand. abolish

Rickshaws are still a much-used form of transport in Asian cities. (Hoddd
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monopoly, make rickshaw man the
owner - long live puller-owner’ and
send it off to the government in Bom-
bay. Confronted with such a deiugc
of postcards, the politicians bowed to
the inevitable and acceded to their
demands.

But the United Front had to face
setbacks too. Success was tinally
theirs only after six and a half years
of hard struggle. On 4 April lY7Y. the
government amended the lY20 Pub-
lic Vehicles Act, abolishing all mon-
opolists in Nagpur and in the rest of
Maharashtra. In future, anyone who
applied for a licence to own a cycie-
rickshaw would have to be the puller,
too.

The immediate result was a sudden
rise in the demand for cycle-rick-
shaws and another problem surfaced.
Nagpur’s iwo cyclc-rickshaw manu-
facturers spotted the chance to earn a
quick buck and promptly increased
their prices from Rs.2,hOO  to as much
as Rs.3,000 per rickshaw -a sum far
beyond the means of a poor man.

But was this price justified,
especially as a bicycle in India costs
no more than Rs.4.OOO?  This was the

quesiion the United Front began ask-
ing itself and it was not long before
they resolved to find  out for thcm-
selves. They borrowed some funds
from the Industrial Service Institute.
bought all the necessary parts and
assembled t:.~:i~  own cycle-rickshaw.
It cost exactly Rs. 1.125.

This did not get them very far,
though. for they were still forced to
purchase their cycle-rickshaws from
the only two manufacturers in Nag-
pur. Their only hope was to set up a
manufacturing centre of their own
and thus push down the price and
convince the banks !hat they need
release  loans of Rs. 1.200 at the most
for prospective cycle-rickshaw
owners.

A development agency came to the
help of the Industrial Service Insti-
tute by providing a grant of
Rs.37.000. This money  was used to
build a temporary shed. buy parts
from the local market and cngagc
eighteen rickshaw pullers to work
shifts all round the clock. producing
twenty cycle-rickshaws every twcnty-
four hours.

Elizabeth Hoddy. !kve/oprneni  and Co-operation. 1982.

Under President Cardenas in the travelled over them every now and
early thirties, Mexico developed a then, moving at speeds far below 20
moderri:  system of transportation. mph. People were crowded together
Within a few years about 80 per cent on rows of wooden benches nailed to
of the population had gained access the floor to make place for mer-
to the advantages of the automobile. chandise loaded in the back and on
Most important, villages had been the roof. Over short distances the
connected by dirt roads or tracks. vehicle could not compete with
Heavy, simple, and tough trucks people, who had been used to walk-
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ing and to carrying their mer -
chandise, but long-distance travel
Iiad become possihlc for all. Instead
of a man driving his pig to market.
man and pig could go together in a
truck. Anv Mexican  could now reach
any point in his country in a few days.

S ince  1045 the money spent on
rciads  has incr,c;tscd  cvcry year. It ha\
hccn  used to build highw,ays  h~:twcen
ii few ma,ji)r ccntrcs.  Fragile cars now
move at high slxcds over smooth
roads. Large. spccializcd trucks con-
ncct factories.  I’he old. all-purpose
tramp truck has been pushed back
il,:o the mountains or swamps. In
most areas either the p~‘asant  must
take a bus or go to the market to buv
intiustri;~lly  pachagerl  commodities.
or he ells his pig to the trucker in the
employ of the m e a t  merchant.  Hc
can no longer go to town with his pig.
He pays taxes for the roads which
scl-vc  the owixrs of various spcci;al-
izcd monopolies and does so under
the illusion thaw  the bencfi~s will ulti-
mately spread  to him.

In exchange  for an occasional ride’
on an upholstcrcd seat in an air-con-
ditioned bus, the common man h:.r

Ivan Illich, Too/s  for Conviviaiify,  1975.

IO\I  much of the mohilit~  the old sys-
tem gave him. wjithout gaining an\
new freed~,m. Research done in two
typical i:qc states of Mexico - one
dominatc:J by dcscrts.  the other by
mountains and lush $ro\vth - con-
lirms this conclusion. Less than cme
per- cent of the population in either
state  travelled a distance of over 15m
in any one hour during 1070. More
appropriarc  pushcarts and bicycles.
both motorized when nccdcd.  WWI!L!
have prcscntcd  a technologically
much more eflicicnt soiution  ior W
per cent of the population than the
vaunted highwa!; dcveiopmcnt. Such
pushcarts could ha\~e  been built and
mxintaincd  bv people trained on the
,job. and opeLted on roadbeds built
to Inca standards. yet covcrcd  to
diminish drag,. ‘1%~ usual rationale
given for the Investment in standard
roads and cars is that it is a condition
for dcvelopmenl  and that without it a
region cannot be intcgratcd into the
world market. t>oth claims arc true.
b u t  can bc considered as desirable
only if monctai-v integration is the
go;d of devcloplm!nt

The bicycle was a &caper  alternative . !n*t many of tt,:,se who cou!d
io purchase a bicycle preferred not to use it because  of the loss of status
involved, whereas most of those who would have been willing to use a bicy-
cle could not affort! it.
Tapan  Kumar Das Gupta. ‘The Role of the Rickshaw in the Economy of Dhaka

City’, 1981.



Technology for Deveiopnent

Manufk%wing, Mixing and Recycling

~IOS~I  III~~I;I.OVING  countries arc characterized  by a rapid!y growing populatior~
and lahour force. While much of this lahour force will he absorbed in tra-
ditional agrictihurr:. an increasing number of people will seek cmploymcnt in
non-farm occupations. A recent World Bank report estimated that during the
last quurtcr  of the twentieth century, this would account for two out of every
three job scekcrs.’

Productive crnploymcnt  opportunities are r&ceded in the urban areas to
help absorb the slum dwcllcrs who have been driven to the cities by increased
Iandlcssness and dimir,ishing  emplo),ment prospects in the rural areas.  They
arc even more despcratcly  necdctl  in the rural arcas themselves to help stern
the flood of rural-urban migrants which is a major contributing factor to the
urban problem’

While the housing, constructi..m  ~md transpor:ation  industries will absorb
part :)I’ the growing Inhour force. there is a need for still more opportunities in
as wide a range of productive activities as possible. The extracts in this
chapter have  been chosen to illustrate the various opportunities which exist
;~long  with the experiences  involved in creating non-agricultural employment
in urban and rural areas.

Markets for non-food products arise in satisfying the needs of the masses of
the population for basic goods such as clothing: household durables (furni-
ture); household commodities (paper. soap, candles, pots): farm equipment
and transport devices; and. to LI lesser extent. in satisfying the needs of large
firms for intermediate and producer goods (mineral arcs, engines). and the
demands of local urhon elites and foreign buyers for specialisl items (crafts,
gems. minerals). The challenge is to meet this demand in the most economi-
cally efficient way in terms of employment. output and cost per unit.

There are those who argue that production of many of these commodities is
not possible in small-scale eslnblishments  in the urban informal sector or in
rural areas, or that profitable operation is feasible only if such units are given

’ World Sank.  Emplowcent  and Development  of Small Enterprises !V&hington.  1978) p. 1 1
’ IQ Africa.  urban popuiations  have mushroomed overall by 6 per cdnt  a year, and 2.5 per Cent
annually for 35 major capitals ~~ a rate at which they v~ill double IIT size every nine years. Much
of this is the result of rural migrants searching for empioyment~  (World Bank. Accelerated
Development in Sub-Sahara- Atrica. 19811
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substantial subsidies and other assistance. Several of’ the extracts in the small-
scale manufacturing section offer proof against this argument and show that.
providing the appropriate technology is available to them. small-scale units
can make better economic sense than larger cstahlishnrents.  Of particular
interest in this respect are the extracts on soap making in Ghana and low-cost
pharmaceuticals in Bangladesh.

Three factors are worthy of note in the section on manufacturing. First is
the role ot technologv institutions in developing or adapting processes which
become the basis for protitable smail-scale  industry. l’his is particularly clear
in the cases relating to the Technology Consultancy  Centre in Ghana. Second
is the ability of technologists to provide the means of reviving traditional
crafts and industries. Such industries have faced competition from three
major sources - large-scale modern industrial plants producing similar pro-
ducts; firms of all scales and levels of technology producing competitive pro-
ducts: and imported substitute products. The introduction of an improved
technology can prevent total decline by raising productivity in trad:tionnl
activities or by enabling traditional skills to be used in the manufacture of
non-traditional, more marketable products. The extracts on Manipuri
weavers in Bangladesh and lost wax casting in Ghana are good examples of
this. And third, although technology is important, many of the extracts show
that. on its own, it is often insufficient to ensure successful industrial activity in
the small-scale sector. Other factors, such as direct government regulations ;nnd
assistance measures, and the overall economic environment. can and do have
a siguificant effect. This can be seen in the CBSC'  of soap making in Ghana and
engine manufacture in India.’

As pointed out in the extract t)y Tom Wels. small-scale mining is a non-
agricultural activity which is much more widespread than normally assumed.
The tendency is to think of mining (much more so than evjcn  mmluf:~cturing)
as a large-scale. highly capital-intensive venture, with smal!-scale activities
providing, at best, income earning opportunities to a very few prospectors
and artisans. In fact, as the extracts in the small-scale mining section show. a
very substantial amount of the mineral output (about 10 per cent worldwide)
comes from the sr;all-scale  sector. Besides providing useful employment
opportunities in remote areas, this sector has other useful characteristics such
as enabling the working of very small. scattered mineral deposits which are of
no interest to large-scale milting companies.

Another under-acknowledged sector of the economy is that of garbage
recycling. Many industries, both in developed and developing countries. are
based on a variety of waste products including paper. rubber. metals and
glass. According to the extract by Kirkpatrick Sale, some dumps in the US
have more copper in them than do some mines. ‘Garbage’ tends to be wasted
in the Western world: recycling is more commonplace in the Third World
where almost every material that can be recycied  is brought into use - fre-

’ These issues are also covered in some depth m Chapter IX which deals with :he diffusion of
approuriate  technologies,
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quently providing much needed income and employment for the rural and
urban poor. The extract by Vogler on ‘trash technoiogy’  and that by Sale on
‘garbage recovery’ make the interesting point that. because of the scale of
technology applied, the recycling of waste products in the West has been far
from successful. Even the process of garbage recovery makes sense only if
done on a small, human scale.

1 SMALL-SCALE MANUFACTURING

I _ _ nE S,pinning in Pakistan

The Department of Industries of the
Government of Baluchistan started a
wool-spinning centre in Mastung  in
I969 in order to create employment
for the local population. The factory
uses locally-produced wool to make
yarn for the various carpet factories
which are also located in the prov-
ince. and forty seven people are
employed.

The factory has SO0 spindles for
spinning yarn and the capacity is
about 500,000 pounds of woollen
yarn per year, working on a double
shift basis. In 1977 the factory was
operating at less than 10 per cent of
this capacity, and the following
figures show that ever since it was
started in 1969 the business  has been
running at a substantial loss.

,“d C’- )

w
There is a large quantity of unsold

completed woollen yarn. which is
likely to deteriorate in storage, and
this clearly implies a potential for fur-
ther losses. Supplies of raw wool have
always been erratic. and the wool
which is supplied by the contractors.
who are responsible for collecting it
from the farmers, is generally adul-
tcratcd with sand and dirt. There is
also a serious scarcity of water in the
area: the only tube-well available to
the factory produces 6.000 gallons of
water over the I6 hour daily operat-
ing period whereas the machinery
actually requires 1 I .200 gallons dur-
ing this period. In addition to these
problems the machinery in the fac-
tory is not balanced. The initial wash-
ing machine is of insufficient capacity

Production cost  of
Year in lb. Production in Rs. Loss in Rs.

1969-79 to.783 68.743.00 19,788.OO
1970-71 20,551 132.235.00 20.935.00
1971-72 19,368 133,858.01 45.927.30
1972-73 87,482 815.903.70 83,714.71
1973-74 20,814 417,829.79 124 560.52
1974-75 63,597 1,355,873.50 3771584.30
1975-76 38,850 559,440.oo 79.642.50-.,__ -
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to match the throughput of the f a c t o r y  have n e v e r  b e e n  satis-
machines which fnllow it and there factory.
are other similar problems. The The Government of Baluchistan is
manager  of  ihe business is an currently reviewing the history of
employee of the Government losses in order to decide whether it
and has little knoNledgc of the should continue to make further
technology of wool-spinning. Fur- investments in this business or refuse
thermore, labour relations in the any further commitments to it.

Malcolm Harper and T. Thiam Soon, Small Enteprises  in Dwelopmg  Countr~es.1979.

wing Technology in Bangla

Most Manipuri girls marry later than
Bcngeli  girls, and arc regarded as
valuable members of their society, as
they spend many useful years at
home involved in weaving, house-
hold chores, and work in the lields.
Normally a girl would weave on a tra-
ditional backstrap loom on which
complex designs cm  be picked out by
means of a series of leashes. It is a
slow process even for skilful hands,
and the distinctive cloth produced is
expensive by local standards. This
imposes a severe restraint on the
amount of weaving that can be sold
locally.

For the last five years one hundred
women from four villages have
helped their family income by selling
their cloth through HEED Handi-
crafts. HEED (Health Education
and Economic Development) is a
development organization working in
Banglad,esh with programmes includ-
ing health, agriculture, fisheries.
leprosy and community work. The
handicrafts section seeks to create
employment for several groups and
to market their products in Dhaka
and abroad., . . Each village has a
field worker, chosen by the villages,
who collects the finished work, dis-

tributes payment and delivers cotton
for the new order. He is paid collec-
tively by the weavers.

In this way each weaver earns on
average IX0 Taka pet- month (f4.W.
US $7.20). not a large sum but a wrl-
come supplcmcnt.  To achieve this
HEED Handicrafts has had to devc-
lop a system of quality conirol, and
designs. colours and products to suit
the wider market. These quality pro-
ducts are not cheap. It takes a weaver
a week to weave a 54 x IOXin  bed-
spread made up of two strips 27in
wide and for this she earns about f2.
Smaller items are more popular but
less remunerative. Even in the
broader markets the linal product is
comparatively expensive. Many
weavers have small bamboo counter-
balance looms as well but these can
only produce very lightweight fab-
rics. A few have larger wooden fly
shuttle countermarch looms. but
though weaving is faster on these.
they are not suitable to produce most
of the traditional designs. If weavers
want a more dependable income they
need to look elsewhere and that is
why they expressed interest in differ-
ent looms.. The dobby loom is ideal
for the quick production of complex
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designs without a difficult system of
pedaliing. Two pedals rotate a series
of pegged  v,,.;c,den  bar:: (lags) which
deter-mine the lifting of shafts. An
American firm Ahrens and Viollette
Looms (AVL) have developed the
dobby for the handloom weaver and
their design would seem ideal for the
Manipuris’ needs. If effectivciy intro-
duced it would increase productivity,
thus lowering prices while maintain-
rng or rncreasrng  earmngs.  Mampurr
cloth is attractive to the Bcngalis  but
is usually too expensive. It is of little
use competing in a!ready  saturated
local markets such as sat’ec  manufac-
turc.  Many looms suitable for saree
production lie idle in Bangladesh.
But it may well be that good quality
fancy cloths can be competitive with
imports. The export of traditional
cloth has been limited in the past
because of its cost rather than design,
and a lower price should boost sales.

At the end of 1982 HEED Handi-
crafts imported AVL’s 12-shaft, 36in

folding dobby loom. Though limited,
it has been a useful and not too awe-
some  stepping stone to the two l6-
shaft fly shuttle dobbies to follow. As
a ski!led weaver  from one of the
poorer families a girl called Rambha
was chosen to have a 36in loom.
After the initial training Rambha
with two others from her viilage
came into HEED IHandicrafts  office
to learn the new warping and thread-
ing-up techniques, how to follow a
pegging plan and how to operate a
dobby loom. Now Rambha has a
loom in her own home where it fits
on their raised mud verandah. Train-
ing and supervision continued there
for some months. She and her sister
are now familiar enough with the
process to need minimal supervision.
The loom has aroused great interest
and delight as the Manipuris see
some of their traditional designs pro-
duced so quickly. yet they realize the
small loom’s limited production
capacity and so a desire for the fly

Improved looms mean more money for village weavers
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shuttle loom is growing. Rambha
herself is particularly keen to use
one. Though further training will br
required in sectional warping and use
of the Hy shuttle. the women are
already proving that this will not
deter them.

O f  c o u r s e  l o o m s  c a n n o t  bc
imported regularly from America to
Bangladesh! But another traditional
skill o( the Manipuris is their carpen-
try. With ;I minimum of equipment
they make  excellent  furniture and the
existing wooden looms. If the VAI.
(lOill dobbies  prove efticient a f te r  a
trial period and if weavers arc kec*n
to continue with them, then work
must begin on a local prototype. This
will involve weavers. carpenters  and
the AVL loom-makers with any
other technical advisers ncccssary  as
modifications arc worked through,
bearing in mind local availability of

materials, technical skills and the
final cost. The prototype will then be
tested and :drthcr modified if
reyuircd. Only then can it be decided
whether the project can continue. It
will be a lengthy process and in the
meantime other decisions must be
taken. For production on a large
loom several women will have I O

work together. In the past weavers
have chosen to work as individuals in
their own homes but nt~w some sort
of co-operative will need to bc dcvel-
opcd. Group ownership of looms.
whether within an extended family or
of wider membership, must he
worked out. Some will earn by pro-
duction while all will reap the hcnefit
from profits from sales. Bccausc
many weavers arc unmarried the
group structure must be Hcxible
enough to replace any who marry
and move away.

In 1935 the All-India Village Indus-
tries Association. founded by
Mahatma Gandhi. made some efforts
to revive  the handmade paper indus-
try. It was, however. only after the
Khadi and Village Industries Com-
mission was established in 195.5  that
serious steps were taken to develop
it. The handmade paper industry at
present accounts for 0.5 per cent of
tne total production of paper in the
country and is not expected to rise
above I per cent unless something
dramatic and revolutionary is intro-
duced in the programme.

Production of handmade paper has

ndmade Paper

been mainly concentrated on writing
and printing papers from recycled
waste and bond and drawing papers
from rags and blotting paper. These
products have been market4 mainly
to protected markets such as Central
and State Government offices. Khadi
and Village Industries Commission
offices and publications. State Khadi
and Village Industries boards and
other nationally minded institutions.
Because the manufacture of writing
ani printing papers is not economi-
cally viable. the handmade paper
industry has-now shifted its attention
to the manufacture of non-competi-
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Variety

Ar? and engineering drawing paper
Ferrnanent  documen,  oaprrs
Water-marked certificate naper for
universities and commercial firms
High-grade stationery, card sheets,
greetings of fancy colours
Album papers

Filter oaoers used in commercial
firms, mercantile companies and
distilleries

Blotting paper (white and pink)
Packing boards (plain and
laminated)

Electrical inst:’ -;ron boards and
paper
Cover papers

File boards
Grey boards

Straw boards

Varieties of and Raw Materials,for  Handmade Paper

Ra vi’ material

White rags, tailor cuttings
White rags, tai!or cuttings
White rags, tailor cuttings

Coloured  and white rags, cotton
and jute

Gunny waste, rags and paper
CuttlngS

Old rags, paper waste, cotton

Old rags, paper cuttings

Grasses, bagasse, paper waste,
rags, citronella grass, bengal grass,
gunny waste, jute waste, etc.
Bagasse, rags, citronella grass,
gunny waste
Rags, paper waste, gunny waste,
erc.
Mixed colour  rags, paper cuttings

Road sweepings and any cheap
fibrous material locally available
Locally available straws with no
fodder value

tive decorative. commercial and ductivity is very low. The cost of lift-
industry-grade papers. In addition, ing is high: only high-grammage
there is a large demand for drawing paper is possible, and uniformity in
papers, cloth-lined paper, special quality depends on highly individual
paper for preserving records. packing skills. Diversification to common-
boards, electric insulation papers. fil- usage paper is technoiogically not
ter papers, invitation cards, etc. The possible.
raw materials and the varieties of the The other handicap concerns the
paper that can be manufactured from raw material for pulp-making. Waste
them in the handmade paper industry paper and tailor cuttings and rags are
are shown in the table. now much more in demand by the

The major handicap in the econ medium-scale paper industry. Their
omit viability of handmade paper is availability is uncertain and their cost
the lifting operation. The pulp, after is inflated to a level where even spe-
being prepared mechanically, is sus- ciality paper manufactured by the
pended in water in a tank from which handmade paper industry is gradu-
a work lifts individual sheets of paper ally becoming uneconomic. This
onto a special screen frame. The pro- means that if the development effort
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made over the last three decades is to
be sustained, fur!her devclopmcnt
and improvement  of the technology
will have to be carried out.

The Appropriate Technoiogy
Development Association (ATDA)
in Lucknow  has investigated this
problem in depth. Discussions with
various technologists and experts  in
this field lead to the following COIICIU-
sicns:

(a) When all the other processes for
producing handmade paper  have
been mechanized, why should
lifting still be done by hand’? If
this process can also be mecha-
nized, the mnnufacturc of low-
grarnmage  paper, cspccially  for
rural school exercise books, text
books, typing and other general
purposes can be undertaken.
This requires the dcvclopment
of a I-tonnciday  paper-lifting
machine. Already 2 to 3 t/d
cylinder machines are being
manufactured for making duplex
and triplex boards as well as pack-
ing boards. Earlier attempts to
make low-grammage paper from
this type of machine did not
prove successful. A prototype of
a Fourdrinier paper-lifting
machine with a 2 t/d capacity has
been developed. If it can be
incorporated in the handmade
paper industry. low-grammage
paper for rural school exercise
books and textbooks could be
manufactured. The introduction
of this machine would revolution-
ize the present rural handmade
paper industry. It becomes a
technically feasible and econo-
mically viable proposition lo
produce a large variety of daily-

usage paper competitively  with
large-scale paper machines:

(1~) T h e  other p r o h l c m  i s  I-N
materia!. An! ;  mr%ningful  pro-
gramme of paper manufacture
on a cottage scale cannot depend
solely on recycled waste. Marc-
over. long-fibrc  pulp is vital for
making low-grammage paper.
Furthcrmorc. in ordci-  to hccp
the cost of competitvc agricul-
tural wnstc  pulp down, the pulp
volume will I1aw IO be
incrcascd.  The technology of
both kinds of pulp-making. their
capacity and required capital
investment is beyond tt1c
capacity of the rural. small or
wtta~e units. As stated  carlicr.
the vlablc capacity of the agri-
cultural wa5tc pulp unit starts  at
tOtid and goes up to 3Otid.  If
rural paper tmits arc standar-
dized on I-t/d. then one agricui-
rural wiistc pulp unit will scrvc
30-100  rural paper  units. This
assumes that only about 30 pa
cent of the pulp wili bc used
along with recycled and long-
fibre pulp.

T h e  problem  w i t h  a  long-
fibred chemical pulping plant is
still more difficult. The capacity
generally recommended for such
a  p lant  nears  IUOtid  w h i c h
requires an investment of more
than 100 million rupees. ATDA
has been investigating the possi-
bility of scaling down the size of
the plant and has had some sup-
port for designing a long-tibred
chemical pulping plant with a
capacity or30 to SOtid if bleach-
ing is not adopted.

ATDA has therefore worked out



the following programme for upgrad-
ing present  handmade paper units;

(a) Set up a 30.W/d  capacity chemi-
cal long-fibred plant by develop-
ment organizations and
government institutions and
arrange distribution of the pulp
to rural handmade paper units.
Such a plant can he at the State
level.  The pulp will be supplied
to the small units;

(I,) F&i Cii>  ii TCgi<>ii;i!  pu!ping P!L:nt
ft-om agricultural wastes  covcr-
ing two to three districts to be
owned and operated by local
devclopmcnt agencies, both
governmental and non-govern-
mental. The pulp to bc supplied
t(i small units:

(c) Set up a It/d rural paper unit
CiiiiiptCtC  wit!1 ;I recyc!ing pu!p-
ing plant on the pattern of the
Khadi Commission but with the
2tid prototype paper-lifting  unit
mentioned above. The paper
will bc manufactured with a suit-
able mixture of long-fibre pulp

obtained from the State pulping
plant. agricultural \vas,e.  short-
tihrc pulp and recycled pulp:

(d) l‘he handmade paper units will
also bcncfit  hy ohtamlng part of
their pulp requirements from
these State-le~:el  and regionol-
level pulping plants. It is not the
intcnt%n completely to convert
the handmndc  paper units to the
mechanized lifting process.
Handmade paper  sections  will
bc a useful ad;llncr  II> IiiC

mechanized-liftil!tr units. l‘hc
special-quality paper. which is
best manufactured by the hand-
lifting process.  could continue at
a better economic level because
of the supply of good-quaiity.
lower-cost  pulp.

Such ;I programmc  will increase
small-scale paper production to a
meaningful level and will meet the
local paper  requircmcnts  in rural
areas. gencratc  cmplo~mcnt in them
and impt-ovc  their capital formation
and economic condition.

M.K. Garg and M.M. Hoda,  Appropriare industrial Technology for Paper Produc!s  and
Smail  Pulp Mills. 1979.

Local Soa Manufacture in Ghana ,-,>< 1,. _
w

The Technology Consultancy Centre
in Kumasi originally became
involved in the problems of soap
manufacture during I972 in response
to enquiries from local traditional
manufacturers who wanted a chemi-
cal analysis of their soap, and advice
on how to improve its quality which
was somewhat unsatisfactory.  Exper-
imentation started in the TCC’s
workshop. with technologists from

various faculties of the University of
Science and Technology working
with one of the local soap-makers. A
satisfactory formula was eventually
evolved and the prototype soap plant
installed at the TCC‘s workshop
started production for sale in Sep-
tember 1073. The prototype boi!ing
tank had a capacity of 500 Ikg bars
per day. and was electrically heated,
with an outer tank for clarifying the

295



oil and an inner tank for boiling the
soap. Average daily production dur-
ing the first year was only 160 bars
(much less than capacity), because of
a combination of probiems  arising
from the inexperience of the soap-
makers, technical difficuhics  needing
continuing experimentation and Ruc-
tuating demand. Monthly output var-
ied from 420 to 0.X70  bars during this
period  The product (Anchor Soap)
was 21 basic pale soap. suitable for
both washing and cleaning. Sales
fluctuated according to the avail-
ahi!ity of other brands of soap. When
Lever products were available they
were bought in preference  to Anchor
Soap - mainly hecause  they had the
advantage  of familiarity and wcrc
also being sold at a slightly lower
price. In April 1074  a second phmt
wits inst;rJled ;illd St;Ii?t:d production.
This also had a capacity of SO0 bars a
day.

Plans had already  been made to
construct ii soap pilot plant near
Kumasi, the purpose being to pro-
duce soap for sale. to serve as a dem-
onstration project showing the
technical and commercial viability of
the intermediate technology, and to
continue research and development.
Construction of the plant started at
Kwamo in January 1074.

As caustic soda had become
increasingly scarce and expensive it
was decided to begin caustic soda
manufacture so that, as far as poss-
ible, the supply to the proposed soap
pilot plant could be guaranteed. A
caustic soda plant was designed by a
member of  the Department of
Chemistry and Chemical Technology
and production started in early 1974.

Caustic soda was produced  at a cost
of ~35 per 5Okg.  which was only a
third of the prcv~ailing  market price.
The plant proved to be adaptable for
other purposes: one was produced at
!he TCC workshop for the manufac-
ture of insccticidc  and IWO more  for
domestic bleaching fluid.

The prototype soap  and caustic
soda plants attracted  a good deal of
favourable attention from manufac-
turers and cntreprcncurs  and. during
1074175,  orders wcr-c  placed wjith the
Centre by cntreprenctirs located in
1.10, Sekondi, Akim-Oda. Sunyani,
and Tarkwa. During this year, plant
operators were trained at the proto-
type plant for transfer to the sites of
thcsc cntreprencur-s  and also for the
soap pi!ot plant. whcrc  production
began in  June 1075.  Later  in the
year. the prototype  on the campus
was renovated and sold.

During the following years. the
soap pilot plant and the cntrcpre-
ncurs  who had bought soap plants
fnccd difficulties relating to shortages
of palm oil and rising costs of this and
other raw materials. In 1976. produc-
tion averaged only 30 per cent
capacity at the pilot plant and feil
even further during 1977178  because
of raw materials shortages. Some of
the entrepreneurs who bought soap
plants have closed down operation
because of supply and cost problems,
but some keep going, and orders for
new plants have continued to arrive.
Twenty soap-boiling tanks and
associated equipment were supplied
to six entrepreneurs in 1976. Most
also bought caustic soda plants to
ease their importati,on  problems.

Sally Holtermann. intermediate Technology in Ghana, 1979
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Gonoshasthaya Pharmaceuticals
Limited (GPL) is unique in Bangla-
desh and probably in the Third
World in being a private company
with its production cntircly geared to
meeting the needs of the people. All
the shares in the company are owned
by the charitable trust and under its
charter profits are limited to IO-15
per cent (after  payment of duties and
hank charges). Half of the profits will
he ploughed back into the company
to expand production. reduce prices
further and fund research. The
remainder  will be used to fund health
and development projects.

Over the first three years of pro-
duction, the factory will build up to
formulating a range of about 30 drugs
all included in the WHO Selection of

Essential Drugs. Every effor! will be
made to keep prices down hy pur-
chasing raw materials by competitive
tender on the world market. Despite
its initial high overheads. Ihe retail
prices of GPL‘s drugs are considera-
bly lower than those of equivalent
products on the local market. Com-
parative prices are ilustratcd in the
table below. which also shows GPL’s
deliberate policy of setting different
profit margins - lowest on the drugs
considered mosi  useful

Prices will not be kept low at the
expense of quality. GPL is a modern
factory, with quality control facilities
comparable to the local hig name
producers. GPL aims to be competi-
tive by going for larger scale produc-
tion, taking advantage of modern

Comparative Retail Prices Between Gonoshasthaya Pharmaceuticals
Limited (GPL) and Other Manufacturers in Bangladesh, April 1982

Drugs

Ampicillin
(250 mg)

Unit cost
to GPL

76.2

Tetracycline
!250 mg)

38.4

Metronidazole
(250 mg)

25.6

Paracetamol
(500 mg)
Diazepam
(5 mg)
Frusemide

11.7

7.1

26.0

Maximum retail prices per
capsule/ tablet in paisa

GPL Profit (100paisa  = 1 takai
(per cent) GPL OTHERS

6.57 100 Hoechst 186
Square 175
Beecham  169

5.26 50 Squibb 110
Pfizer 106
Albert David 77

22.7 40 BPI 79
(200 mg tab1
Square 65

3.41 15 Fisons 24
Square 25

36.6 12.5 Roche 55
Square 30

85.6 60 Hoechst 125
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machinery. production anti manage
mcnt techniques. The factory has
32.000 ft’ of Hoor space. making it
one of the largest in Bangladesh. it
was built with capital provided mainI>
by !he Dutch charity NOVIB, a loan
from the Bangladesh Shilpa (indus-
trial) Bank and further contrihutibtns
from Oxfam and Christian Aid.
Ahmgl1  GI’L has had to rely on
foreign donor agcncics  to provide the
initial capital  and the International
Dispensal-y  Association in I~lollaincl

for technical assistance. the undcrly-
ing objcctivc of the projcci is self-
rcIiance.  Designs  f o r  t h e  f a c t o r y
building. air-contlitioning and
machinery I;!yout  wcrc all pl;rnncct

AIN.! CYCCLIIL‘C~ hy Hang~adcshis.  Simi-
larly. the production, quality control
a n d  m a r k e t i n g  managers  are all
Bailgladeshis  who have gain4 valu-
able cxpcrience in the past working
for big foreign manufacturers.

There a r c  p l a n s  t o  carrv  ou!
research  into using iocally avIiilablc
raw materials as excipicnts  (the iio11-
medical ingrcrlicxnts  like starch that
arc mixed with the active ingredients
to make up a medicine). Attempts
are also planned to develop better
dosage forms to sui? local conditions
-for instance, to take account of the
nutritional status of ihe poor, and
hi;midity during the long months of
the monsoon. This sort of I.csearch
tailored to meet  local needs IS largely
~~eglec~cd  h y  t h e  b i g g e r  forcign-
owned companies. Patents on both
processes and products arc protected
by law in Bangladesh. But it is
stressed that GPL would not want to
patent any new process discovered
because they do not believe in ‘the
monopoly of knowledge’.

To achieve greater self-reliance

anti  Icave their operations less vul-
nel-able  t o  cxtcrnal  prcssurcs.  the
team at GPL are keen to expand into
the more complex production of raw
materials. These  would have to be
produced on a large scale to make
the operation cost-effective. But the
m a i n  difficulty t o  bc confront4
would be in obtaining the nccessar!,
technology. This is SWII as :m import-
ant wider ob,jcctivc  bchintl setting up
the factory.

T h e  u n s k i l l e d  labour lorcc  i s
drawn from the villayes of Savar  and
skilled Iabour from the capital. Most
of the unskillctl  and semi-skilled pro-
duction work is hcing carried out bq
local women who received a year’s
special  training bcforc  the factory
slarted  production.

Gl’l. cxpccts  t o  sell about 00-70
per cent  of its production IO the
government health services  ;rnd  the
v<~lunt;\ry  hcolth sector.  This distri-
bution through organized healih scr-
vices is SCCII as ‘the safest  ;~ncl

quickest way to channel  the bcnclits
of cheap drugs IO the pcoplc  most in
need‘.  The remainder will be sold on
the open market. This raises n major
problem for GPL in trying to prevent
mid:ilcmen  from stealing the advan-
tages intended for the poor by jack-
ing up the prices. Cases of retailers
charging more than the maximum
retail price for GPL products have
already been  reported. One doctor
comments: ‘A lack of confidence in
anything that comes from Ban&-~
dcsh itself is part of our sad colonial
heritage. and pharmacists. having
heard something of Dutch financing,
charge excessive prices claiming that
this is a new ‘Bilan’ (European)
medicine’.

The team at GPL are well aware



that past attempts to promote the USC S~lcr.Vhuyci  printed on its rrwn  presses.
of cheap generics have failed because The magazine is written in simple
doubts about their quaiity are easily Bengali and aims to bc lively and
whipped up in the minds of doctors informative. It covers  many health
and patients. GPL has its own sales issues including appropriate non-
representatives to promote its pro- drug treatments and warns against
ducts to doctors and pharmacists, but the socially damaging effects of exist-
priority is also given to the need to ing drug sales and over-medication.
popularize wider health issues. This Fifteen thousand copies of the maga-
is clone through the health  project’s zinc arc distributed each month.
monthly magazine. Mushik Gono-

The craft sector  and small firms arc
very important in terms of cn~ploy-
mcnt in both towns and country
areas.  and they are equally important
when it comes to the total production
of manufactures and added value.
The data now available  suggests that
this sector represents 70-Y6  per cent
of the labour force and more than :I

third of the added value in the manu-
facturing industry. In Jamaica for
example, 27 per cent of jobs in manu-
facturing are accounted for by indi-
vidual craftsmen and small firms,
which create 25 per cent of the value
added. in Somalia, the figures are 50
per cent and 40 per cent  respectively,
in Ghana X7 and 3Y per cent. in
Sierra Leone Y6 and 44 per cent.

The needs of the craftsmen  al-e
considerable. ranging from the raw
materials needed for production to
transport facilities to shift the fin-
ished products. If any given product
is missing - and this often happens
- a whole branch of activity is con-
demned to a long period of stagna-
tion. If a craftsman fails to get the

money he needs to update his cquip-
ment then thcrc are a couple more
people uncmp:oycd.  But as crafts-
men arc self-employed c’r only work
in small firms they find it difticult  to
make themselves heard.

But very little is required for
people who have obtained know-how
and a high degree of technical ability
on their own. particularly in the ser-
vices sector (e.g. car and motor-cycle
maintenance, radio repairs. refriger-
ation techniques. photography) and
the functional craft sector (carpentry,
brick-making, dyeing. weaving and
so on). The priority should be an
organization to meet their needs. In
Conakry in Guinea. for example,
thcrc is a mill and hulling machine
workshop with only one welding set
and one home-made sheet metal
bender. which employs three crafts-
men and eight apprentices. It cur-
rently turns out 15-20 machines a
month (adjustable huhers for maize,
rice and coffee. peanut shellers and
mills). These machines are entirely
made from scrap and can be driven
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by an electric motor or fitted with a
manual system of o:cration. The
driving belts arc made from strips of
old truck tyres. This firm is unable to
meet the demands of the local mar-
ket  and of  ne ighbour ing  Mal i
because it is short of input and c;uip-
ment and there are constant power
cuts. If these problems were solved
then 100 machines could be turned
out every month.

This is a particularly good illus-
tration of the link bctwccn craft and
industrialization. If this organization
could  get properly equipped and
organize its management, then
tomorrow it could be an industrial
unit. And what goes for mechanical
construction in Guinea also goes for

Amadou  Traor6,  The Courier. 1981.

the production of farm implements in
Upper Volta and for footlvear and
textiles in other countries. C:r:rft  can
and must lead to industri;!ization,
and this means  winning new markets
outside the immediate neighbour-
hood and opening the doors wider to
the poorer sections  of the population
who already make up the bulk of the
clientele. However .  !hesc  p e o p l e
must themselves have greater pur-
chasing power, in particular via an
increase in the price at wshich agricul-
tural product  is bought. for incomes
in rural areas ar-c so low iit the
moment that they hoid back any sig-
nificant development of the craft sec-
tor.

In IYXI I spent  two months in India
advising a small  engineering coni-
pany on the manufacture of an ani-
mal-drawn tool-carrier. the Nikart.
The Nikart was designed by the
Overseas Division of the National
Institute of Agricultural ‘Engineering
(NIAE) in England. It IS a wheeled
tool-carrier drawn by a pair of oxen.
The design philosophy behind the
Nikart was that it should provide a
one-man ride-on impiement.  have
fair versatility without incorporating
costly features not needed by most
users and be capable of manufacture
at reasonable cost.

By mid-1980 the Nikart was ready
for small-scale manufacture in India.
and a small engineering company in
Hyderabad, Mekins, that was

enthusiastic  about producing the
machine was identilicd.

The primar-y objective o f  m y
involvement was to design a11d con-
struct a set of jigs and tistures  for the
manufacture of the Nikart. During
my seven-week stay in Hyderabad.
five ,welding  jigs. three drilling jigs
and a series of marking-out templates
were built. We applied conventional
engineering principles in designing
the jigs, but wcr-e careful to ensure
that:
- they w’ere  simple to use, and that

components could only be
located in the jigs in the correct
position;

- they were of sufficient accuracy
to allow good quality Nikarts to
be produced off them:



- they  accommodated  the dimen-
sionnl  variations of‘ locally avail-
able steel sections, while
locating the critical points on the
Nikart accurately;

- they were simple to make.
Except for the grinding of the drill-

ing jig bushes, all the jigs were made
in the Mekins factory. This was felt
to he importunt in transferring skills
in the &sign and use of jigs. It also
minimized the investment cost of the
tooling.

The USC of thcsc  jigs reduced the
time that wus necclctl  to m:rrk nnd cut
the components and to fabricatc the
various subassemblies. A much
greater degree of precision was also
achieved, making fitting at the final
assembly stage easier.  These jigs
minimized the munufacturing time
and ille  number of reject compo-
nents, thus also reducing the cost of
producing the Nikart. They ensured
that the products wcrc of a satisfac-
tory level of quality and consistency.

Consistency  is important in fncilimt-
ing the supply of spLII~ parts once the
muclhines  haw been sold. If the spare
parts are produced on the same jigs
as the original machine. there  should
be no fitting problems.

To complement the introduction of
jigs. we detined simple planning pro-
cedures for the production of batches
of Nikarts. This involved &lining the
m:rnufacturing  operations for each of
the individual components and the
various stnges of assembly. based on
this. the sequence of operations on
the different  items of mmnufacturing
equipment WIS specified so that work
began on those components with the
longest lead time and so that machine
set-up time was mininiizcd.

To some extent these two criteria
wet-c in contlict.  but the net result
was that both labour nnd cquipmcnt
were  used more cfticiently.  and the
time taken to manufacture :I batch of
Nikarts wts minimized.

T h e  engineers  involvetl i n  t h e

Nikarts have many uses-and can be manufactured  locally.
(David Kemp, NlAO
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design and development of the Nik-
art put considerable effort into evolv-
ing a technology suitable for local
manufacture; particularly in terms of
materials, components and produc-
tion processes used. Nevertheless, in
the course of designing the jigs. a
series of modifications to the Nikart
were identified to simplify manufac-
ture. These were all detail design
changes that bad no effect on the per-
formance of the Nikart and that were
imperceptible to the casual observer.
However, taken in total. they had a
significant influence on the case and
cost of IT”-..~~L..~racture.  F o r  CXaniplc.
several components were specifed as
being made from 40 x l2mm steel
strip. According to the steel  suppliers
catalogues  this was a standard, avail-
able section, but in practice it was
very difficult to obtain. By analyzing
the dimensions of all components
and making minor changes where
appropriate. ii was possible to utilize
those material sections that were
easiest to process and to minimize
the range of different material sec-
tions required to produce the Nikart.
The latter helped to reduce the man-
agement problems of purchasing and
stock control and the working capita,1
tied up in raw maierials.

Similarly, another feature of the
original Nikart design, the adjus-
table-height wheel mounting.
required a high-quality channel sec-

Ian Barweii.  Ceres,  1983.

tion of specified tolcrancc  that.
although mnnufacttned in India. is
allocated on a quota basis. anu it is
very clifliculr  for a small manufac-
turer t3 guarantee  regular supplies.
Mekins was therefore forced to use a
lower quality specification. This
necessitated a series of detail design
changes to allow the wheel leg
assembly to be produced to a satis-
factory standard with the lower qual-
ity material that was easilv available.

Two other cxamplcs  of design
modifications that simplified manu-
facture arc of interest. By making a
simple design change. it was possible
to make the foot-rest in one piece
instead of two and. bv altering the
contiguraiion of t h e  joint betw,ecn
three components, it was possible to
allow a  w i d e r  toierance o n  t h e
dimensions of the parts and to sim-
plify the design of one of the welding
jigs.

In the last year  Mckins has pro-
duced and sold more than 70 tool-
carrters,  including some for export.
The Nikarts have proved to be of
good quality, have performed satis-
factorily and are very competitive in
cost with other products available in
india. To follow up this initial success
the marketing company with whom
Mekins collaborates is about to
embark on a maior sales drive in one
Indian state. ”

Time to the land is a bringer of gifts, but time to a machine is the seed of
destruction. This is why industrialized time is short-the machine must be
paid for before it dies. -Wendell Berry
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Two entrepreneurs with a back-
ground in both mechanical ar.d agri-
cultural cngincering  started a small-
scale diesel engine manufacturing
plant in 1962: they rented a ready-
built factory on the industrial estate
at Hydcrabad  in Andhra Pradesil.
and iheir initial investment in the
coln,““Iy. whlcll Itlcy called KiWl

Engines, was Rs~OO.,OOO.  The factor)
could product up to 300 cngincs  Per
month ranging bctwcen  five and ten
horscpow,er.  A few of the key com-
pcinents  were manufactured in the
factory and the rest were obtained
from subcontr:icting  firms in tiolha-
pur in Maharashtr;i. As a result 01
Kisan’s initiative a number of suh-
contract ing f i rms also s!arted in
Hyderahad and these provided  part
of the firm’s needs.

Kisan estklhlishcd  a reputation for
good quality workmanship. and in
lY67 the entrepreneurs were able to
expand the capacity to SO0 engines ;I

month through an investment of a
further Rs200.000.  ‘Turnover rose
from Rs400,OOO  in 1964 to I .NO,OOO
in 1068 and the technical and mana-
gerial ability withn the tirm, com-
hined with the advice the partners
received from development institu-
tions, seemed to promise a secure
future.

However. the demand for diesel
engines is cyclical and depends on the
prosperity of farmers and their ability
to obtain subsidized loans for instai-
lation of irrigation. In 1969 there was
a severe slump in demand which
lasted three years and a number of
diesel engine manufacturers, both

large and small. NC‘IX  in serious difti-
cult&s. Kisan managed to survive,
partly because the Government of
Andhra Pradesh had included its
engines on ihr:ii  approved list for
subsidiscd  Ioans in or&r to encour-

age local  industry.
In spite of the cyclical demand  the

0vcraI; prospects wcrc  good particti-
My in a~-eas  \vhich  had not yet hccn
rcachctl  hy rural electrification. The
p!(?tii margins were al50 gent::-ous.
a n d  in t h e  late IYhOs  a nu:nher ot
enterprises started to manufacture
diesel  engines in various states
including Andhra Pradesh.  In !Y70 a
large-scale  firm called Shri R.am w’as
csiablishctl  i n  Hyderahad  wi!h a
capaciiy ot 3,000 engines Per month.
Kisnn. Shri Ram and the other manu-
fncturcrs  in Andhra Pradesh still
obtained the bulk of their compo-
nents from Ko!hapur  in the north
where there were  (:lver SO0 s m a l l -
scale firms sub-contracting to the
diesel manufacturing industry.

In spite of difficulties and compe-
tition Kisan expanded its turnover to
Rs2,000,000 during 1972. Because of
the increasing local competition and
the cyclical nature of the business the
partners thought it might be advis-
able to diversify their product lines.
They decided to remain in the agri-
cultural area and to manufacture
power tillers in collaboration with a
Japanese company.

With the help of this Japanese col-
laborator Kisan put forward a pro-
posal for manufacturing power
tillers. This involved an additional
investment in machinery  o f
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RsSOO,OOO  which would raise the
capital invested in the business to
Rsl .W:.OOO.

It wotild also be necessary to
incrust the factory  space anJ there
were two ways of doing thtb: one
alternative wss to rent another shed
on the factory estate and the other
possibility was to build ii power tiller
factory in the industrial cicvclopmcnt
are;, where  land was available. In the
latter  case the huiltling would have to
he built at Kisan’s expense  whereas  it
t h e y  remaincil o n  the ;nclttstri;il
estate  they would hc uhlc to rent the
ncccss;,r-y  space.

The partners preferred  to invat
money in manufacturing rather than
in builtlin~s and they applied to the
Industrial Estate Authorities in 197?

for another shed on the estate.
This request posed the Estate  man-

qcment  wi:h a problem: if Kisan
made the cnvisagctl  investment the
CG,l7p;i,l\’ wc,utci  f” !xyxld tttc

official  I;mit for 2 small industry and
woutd therefore not be eligible for
factory ~tccorrtmodntioli 011 the
estate. Any deviation fl-om this l-de
woultl mean  a basic change in govern-
ment policy ;mtl the Estate  munage-
mcnt therefore preferred the

company to tocatc its new factory in
t h e  i n d u s t r i a l  devclopmcnt ;:rca.
l‘hcy suggested  that Kisan s h o u l d
build this factor\;  with a loan to he
obtained from the Statt- Financial
Corporation illlll  tilt’  p!Yhkm  WilS

then referred to the Directorate  of
Industries for ii decision.

rass sti

In several villages central oil Kurofofuro8n. ciglii miies  south of Kumasi,
most of the adult male population is engaged in 3 craft industry - making
brass figures by the lost wxs pl-ocess. The ornamentd ligurcs  vary  in size from
single figures no more than three inches high to large urns and elaborate  tah-
lraux portraying chief and attendants. Each ligure has some symbolic signif-
cance.

Prices vary from ~3 for the small figures  :o c IO0 To: the large ones. which
may co:itain several pounds weight of Ilrass.  The figures  al-c sold in the vil-
I;igcs to passing trdcrs. mid in craft stalls  in the towns. The raw ni;itcrial is
recycled scrap bras5 F:.iiiied from traders in the towns.

The lost wax process has been  in use in some parts of the worlcl  for 3.000
years. It has several stages:

- The figure is tirst modelled in beeswax, exactly as it shouid be when fin-
ished in brass.

- The hceswax image is covered with a wet mixture of powdered charcoal
and local clay, built up in iayers  until a nearly eonvex ch/ect is formed. A
final thick layer of clay reinforced with palm fibre is added to strengthen
the block.



-

The third stage is to heat the block ge!:tlp  over a smal! wooden tire so rhat
the wax runs out.
Pie-~2%  of scrap brass are packed on top of the mould and enclosed in
another layer of clay and palm fibrc.  making one large block with the
mould for the figure at one end and the brass at the other, connected by a
passage through ivhich  ?he molten brass is to run.
The block is then put into the kiln w:th the brass at the bottom and
heated until the brass is molten. The charcoal-fired kiln is open at the top
so that the craftsman can judge whether the brass is molten by the
changed colour of the rising smoke. It is open at the side to aliow the
mould to be tightly packed among the charcoal. Up to six hand-operated
bellows b1ow air through holes in the base of the kiln. As a result of this
design, consumption of fuel is very high. and the temperature nerdcd io
meit the brass is reached only with difficulty.
The block is removed  and upturned SO that the :noltcn brass runs into the
1110111d.

When somewhat cooled the mould is broken  and the brass figure is taken
out. About IO per cent of the tigurcs  are faulty and the brass;s  reused.
Finally. some simple hand polishing is done.

This skill has been  handed down from gcncration to generation. but the
market for the artifacts is insufficiect  to provide a good living for all of the
population. so therle has been the usual migration of young people  in search
ofgrcater opportunities.

The Technology Consultancy  Centre ill Kumasi has attempted to expand
the range of activities open to the craftmcn  by showing them how to turn thcit

Lost-wax casting: an old skill with new uses
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skills to the manuf::cturc  of different objects. such as valve parts for water
pumps.

TCC was originally approached in IY7S  hy the chief of the main hra$s-
making village. Kurofofurom. He asked  for help in securing cheaper  and
more reliab!e supplies of scrap brass. The Ccntrc was able to prcivide  some
temporary help with this but there is only a limited amount of scrap brass in
the country and it has bccomc increasingly scarce and expensive. It occurred
to the XC staff that the craftsmen’s skill in the lost wax process could be
applied to new products, thus enlarging  the employment opportunities in the
villages and giving the artisans a new source  of income. An cxpcrimcnt was
undertaken by the chief brass-maker  of Kurofofurom to see whether hc could
turn his skills to making brass parts for cnginccring USC. ‘l3c first products
mudc were valve parts for waicr pumps being made by tho Faculty ot tngin-
cering, and hushes for rice threshers made in the XC workshop.

The Centrc provided the patterns and the hra>,s-makers  copied them in wax
and made brass castings using the usual lost wax process dcscrihcd  ahovc.
Because of inexpcricncc they had some difticulty in adapting to the g;omctric
shapes but the parts were succcssfuly made. Turning on a centrc  lathe to
achieve precise dimensions. turning ol the thread  and the polishing were done
at the University’s Mechanical Engineering Workshop.

A prohlcm with the traditional method  is that for each item produced the
wax image has to IX made individually. and, of COIII-SC.  this is time-consuming
md limits the scope for applying the tcchniquc to the production of a large
number of identical objects.  The TCC are now working on the dcvelopmcnt
of ;I method of making large quantitcs  of idcrltical  wax  images which can then
be cast by the lost wax process. For cxamplc. a pktster  of Paris split moulrl  for
making door handles has been developed. The wax used in the villages is too
soft for this and shrinks during the casting. but successful results have  been
obtained by mixing some candle wax with the bccswas  and lining the mould
with light machine oil to prevent sticking.

Now that some of the technical problems have been solved. it is hoped that
a range of products can be developed for manufacture by the lost wax process
from wax images made in plaster of Paris moulds. Apart from the door han-
dles and similar domestic fittings, there could be coasiderable  scope for the
development of engineering components. such as the pump valves, for use in
plumbing and vehicle repair work. Virtually all parts of this kind are currently
imported into Ghana, and consequently are in very short supply. Many of
them are suitable for the lost wax process which is still used in developed
countries for highly intricate object?. Many would 1~ made in a developed
country by an automated sand-casting process, hut little of this is at present
undertaken in Ghana. It is therefore appropriate in the Ghanaian  context to
make them by the lost wax process, as the skills already  exist. It would be
possible to achieve import Faving  and provide extra local employment.

Sally Holtermann. !ntermediate  Technology%  Ghana, 1379



2 SMALL-SCALE MINING

Small-scale mining is much more
widespread than ib normally
assumed. It has hccn cstimatcd  tha!
it products as much as IO per cent  of
the global mineral  output. and much
m o r e  i n  dcvcloping  countries.  I n
C‘hilc.  (or instance. 70 per cent ol’thc
coppci-  used to conic from small
mines, and in Sri Lanka It)0 pci- cent
of the gems. It is not unusual to find
that. in a developing country. all the
industrial minerals are mined on a
small scale. It is. Icss prevalent in
iiidusti-ializecl countries I>ccause o f
the high Iahour costs MCI environ-
m e n t a l  restrictions.  hut thcrc  a rc
exceptions. such as Finland. New
Zealand and some states in the LJS.

It isvery  difficult to find quantitative
infornjation.  By nattirc. small-scale
miners do not take kindiy to govcrn-
ment regulations and frequently
escape the tiscal net. Govcrnmcnt
employees  are occupied with bigger
matters aild leave them to their own
devices. Unless they get together and
form pre>>tirc  groups, they do not
appear in statistics. Yet one cannot
doubt their social importance. They
provide employment. full-time or
scnsol?al. in &pressed agricultural
areas, and reduce  the drift to towns;
they import new skills to the local
population; they create a demand for
transport and service industries.  such
as smalbscate  engineering: they pro-
vide the ran’  materials for many
mineral-based domestic industries;
and they do not interfere with the
social fabric of the area. On a

n a t i o n a l  levei  they o f ten  pro\.ide
goods or materials that arc either
exported or save importation. In
short. t!lc): can substantially improve
the self-sufticicncv  of a country or-
area.

i he importance of the miilillg-
farming relationship has been rccog-
nized in Mexico. whcrc the Agrarian
Hcform Sccretarv  has a N::r;-rcnew-
able Resources Director, whose main
objective is to promote mining proj-
ects within the Ejidos (Sra~c  agricui-
tural small land grants). The idea is
in keeping with the policy of creating
part- t ime and permanent employ-
mcnt  for the E,jidatorio goups m
their own localities. On the other
hand. mining and agriculture can
have contiicting  claims on rcsour;cs
and it is not always possible to arrive
at ii mutually hcnchcial  arrangzmcnt
- the pollution of rivers is an
example.

Like all enterprises. smail-scale
mining can thrive Gnly if conditions
are right, and one or more of the
requirements listed below must be
fultillcd.

E~~pl07~7ri077.  It must ix possible to
tind the orebody  without sophisti-
cated equipment, or the Geological
Survey must he willing to assist.
Mirzirrg.  The mineral should be near
the surface to obviate the USC o f
expensive equipment or an advanced
knowledge of rock or soil mechanics.
Grtrde.  Must be sufficiently high to
counteract the other increased costs.
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Benefciution.  The mineral should fnfrustruc!ure.  The cost of housing.
require no treatment other than roads, power and water stipply  must
hand-sorting or be amenable to sim- be minimal.
ple metallurgical processes before it Murkefing.  There must be a stable
is shipped to the buyer. Unconsoli- demand at reasonable prices.
dated placer deposits are particularly Goverrmzent.  The authorities should
suitable. be sympathetic and active.
Transport. The weight to be moved
must be small or the buyer must be
near the mine.

Tom Wels.  Transactions of the institute  of MNling and Metallurgy.  : 983.

4f

,” c,c arefoof Geologists
While international organizations must continue their role
in supporting the professional geoscientific communities
in developing countries, they must also take the initiative
and spread their support to lower technical and sub-
technical levels of activity, especially to the uneducated.
rural villager. It is this group that m;-by play a very import-
ant role as barefoot geologists or prospectors in locating
potential resources, as the legendary, and still active, pro-
spectors have done in Canada, the US, Australia. Finland
and elsewhere.

Village-level participation in development can be
accomplished by using local human resources as barefoot
geologists or prospectors, who have intimate knowledge
of the land and the traditional methods of prospecting.
This group can be encouraged, supported and trained at a
very low cost and with potentially very high returns.
Training courses for prospectors could run at a fraction of
the cost of training professionals. In fact, professionals

Michasi  k ‘z. could assist at various training centres in the outback,

Appropn,,a bush or hinterland, and this would also serve as an import-
Technology. 1983. ant, relevant field link for the urban geoscientific group.

&

p;P\ Small is Expensive
Imports of agricultural machinery to Africa in 1978 cost
US $2 billion. viell, heavy goods don’t come cheap. But a
closer look shows that $300 million was spent on hand-

Development tools alone, highlighting a real need for locally produced
Forum, 1982. implements, better adapted to local conditions.
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Kaduna. with an estimated popula-
tion of over 500.000. is probably
Nigeria’s fourth largest city and is the
capital of Kaduna State. It is a
modern city founded by the cxlonial
administrators after IYIO because  the
railway lincc  from Port l-larcourt  and
Lagos meet  on the south hank of the
Kaduna Kivcr betorc crossing :md
going north to Kano. Today Kadunu
is a thriving,. bustling, growing city
with much industry including a new
petroleum refncry capable  of suoply-
ing half of Nigeria’s refined products’
needs.  In the heart of this busy indus-
!ria! ci!y can be found a Houri<hing
small-scale mining project; one that
has apparently been active for many
years.  but even more surprisingly it
seems there is no foreseeable  end.
either to the reserves of the ‘ore’, or
to the demand for the product. It is
true that each year’s  production ton-
nage is limited but this is counter-
balanced by the assurance that
reserves will always be available next
year. The secret of this phenomenon
is the Kaduna River. Each year its
flow varies dramatically from a high
at the end of the rainy season in
August and September. to a mere
trickle at the end of the dry season in
March and April. This leads to a
drop of 6m or more in the water level
flowing under the railway bridge in
the virtual centre of the city. As the
water level falls, in about late
November, the sand bar just down-
stream from the railway bridge first
appears and by 1 January it is usually
over Im above water level and the
first workers start digging the ‘ore’.

The ore comprises generally clean,
coarse-medium grained. sub-angular
sand grains, ideal fol- construction
purposes. It is clerivcd from the
coarse  grained  granites and basement
rocks outcropping upstream from
Kaduna.

The sand is first dug by hand
iabour with shovcis  from a single face
70-l!!Ocm  high that is moved system-
atically along the length of the sand
bar (which measures  about IO0 by
45m).  After this lirst cut, or slice, and
as the river level continues to fall, the
diggers rework the same area by
scraping together the sand in conical
heaps about one mctrc high which
allows it to dry.Thc sand is ioaded
into wicker..work  baskets. about
6Ocm at the top and tapering to 3Ocm
with a depth of about 2Ocm.  These
haskets are ca~;ied on the heads of
porters for about 2OOm from the sand
bar up a specially constructed path
on the river bank, under the railway
bridge approaches and dumped in
piles in a flat area to which 7-10 tonne
trucks have access down a short road
off Kaduna’s main street. The trucks
are hand loaded and the sand is
transported to sites of consumption.
As many as ten labourers may be
working on the sand bar shovelling,
while another thirty carry head  loads
up the river bank. The average daily
earnings are about US $5.50 but a
hard worker can earn as much as US
$12 which represents over 200 basket
loads at the present rate. No tally is
kept of individual workers’ efforts
but at the end of each day the porters
state the number of baskets they
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have carried ‘in the name of Allah’
and they are paid on this.

The sand bar is estimated to con-
tain a minimum of 4.OOOm’  of explo-
table sand in .ritu and this will all he
dug during the dry season.  During
ihc pel~icld  of ihe high wiitei~  IhC sliid

bar reforms so that next year the
same mining scene will he re-
enuct,:d. The fortuitous hydrological
conditions that lead to this rcdcposi-
tion arc clearly  rclatcd  to the pattern
01 rock outcrops and the curve of the
river.  The need for clean sand in
Karluna  is ncvcr endi?! due to the
constant  building actlvlty and the
present g~‘oss value of this Innocuous-
appearing sand bar in the middle of
the city is mor(: than US $IOO.OOO
p-2 The present production is con-
trolled hy two husinessmcnicontr~tc-
tors w h o 171wt their O\V,l

requirements and sell the excess  to
other users. Sand is dug from other
parts of the Kaduna  River and its tri-

butaries but this example is of par-
ticular interest because  of its location
in the heart of the city. Small-scale
mining in Kaduna  does contribute to
the industrial development. however
incongruous the head-baskets of sand
ma:; l o o k  Zigiiiiisi  ;i tXKk~iiii;iid  c>f

modern factories. Perhaps the purist
will argue that since sand is not classi-
fied as a mineral under the Minerals
Act of Nigeria.  then tkc exploitation
of sand is no1 truly mining. Hut it
does rcprescn:  ;i practical and effcc-
iive c:mhination of old methods to
meet  new needs and is surely, in a
country with a high level of under-
employment for the unskilled and a
woefill  lack of mechanical mainten-
a n c e  facilities.  FCW~ u!i!ization o f
availahlc rcsourccs.  One might how-
ever propose changes in the organiz-
ation of ownership antI distribution
of benctits. perhaps through a
workers co-operative.

M.E. Woakes, Earth Sciences  Prcyrammc  Newsictfer,  1984,

ica Mining in Sri Lanka
In a small mine in the Rattota district, north of Kandy. a
2ft-wide vein of vermiculite was being mined with hand
steels down to a depth of approximately 3Oft.  The vein
continued hclow this into unweathcrcd gneisscs hut to go
further down would have required  explosives and
involved higher costs. The strike extension outlined was
about 6Oft bel’ore the vein wedged out and the reserves
were a11 estimated 2OOt - enough for about three years at
!he present rate of mining. This mint is being worked by a
rural co-operative under the g,eneral  supervision of the
Government District Office. The mining is done by three
or four local men under the direction of an older man with
many years’ mining experience in other parts of Sri Lanka
and with a strong commitment to the utilization of mineral
resources on a village level. After mining the mica is sun-
dried and trimmed by about 15 village girls who work on a
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part-time basis. It is then bought by the GraF>hite  Corpor-
ation, whose geologists provide technical atdvice and con-
trol the overall quality.

One can, of course, criticize this kind of mining as
wasteful because it does not extract deeper ore levels. or
unsafe because the miners work under fairly primitive
~~++;~Ts. _~ut  it does provide a living. however modest.L”1 . ..-....
for some people; it generates cash revenue for the village
(profits are now being invested in a truck to transport the
mica); and it clearly  gives a sense of self-sufficiency  which
can be extended to other fields of endeavour  - Al this in :I
district which is by no means a wealthy one.

The role of the State Graphite Corporation is to assist in
the location and opening up of ne deposits. to purchase
mica from these mines and quarries. to sort, break and
classify this in central mica-curing warehouses (one  near
Kandy employs 50 girls at present. L‘(t piecework rates con-
siderably higher than their counterparts in the private scc-
tnr), ML! to handle m:brketing  and sales arrangements.
Indeed, the young geologist who developed the first Cor-

Mica mining: a source of cash revenue for Sri Lankan women
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poration mine, did so almost on a one-man basis from
exploration to mine supervision. through quality control,
processing by hand, and even to the actual marketing!

At present the total work force employed in mica min-
ing approaches 150 in both the private and ?uhlic sector.
Much of the current production - a little over 30th  per
year, mostly by the Corporation plus a sma!!er  amoun!
from private mines  - is exported to Japan where it is pro-
cessed into micanitc sheets  and mouldings.  Some mica is
also used as an additive to paints and to wallpaper, giving
a sparkle which customers in the Middle East like. The
Corporation geologists are confident that production can

A.R. Beryer. be expanded and that further processing and even mica-

Appropriale base,d  manufacturing can he done on an economic basis in
Technology.  1979. Sri Lanka.

3 RECYCLlNG

e s fro

Waste is one of the world’s largest
industries, though this could never be
discovered from any book or statis-
tics.

All over the world. especially the
Third Wor!d.  the collecting and recy-
cling of used tyres. lumber, glass,
metals, cloth and plastics provides
jobs for millions. And many of these
millions are women, children, the
handicapped, and former prisoners
- people who are unlikely to find
work elsewhere.

The re-use of materials saves
governments valuable foreign
exchange and saves clean-up bills, as
well as providing employment and
basic industrial training. Despite all
of this, few governments do anything
to give workers in waste the mini-
mum training they need.

A recent eight-nation survey. in

which the British Government spon-
sored me to look at waste materials
and how they are used. proved that
in the case of almost every material
someone has come up with a way to
recycle it and make money from it.
There is a need to spread the word of
these small-scale technological
breakthroughs.

Take Oliver Moxon. a northern
Jamaica restaurant owner, and all the
dead coconut trees rotting in his
country due to yellow leaf disease.
Moxon was apparently the only man
in Jamaica to wonder why this wood
could not be used for anything. Now
a village workshop turns out some of
the world’s toughest wooden parquet
floors, as well as ceihng fan blades for
the North American market.

Take the scrap steel business. The
expanding steel industry, which feeds
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and is fed by Mexico’s oil boom.
finances an army of the uncmploy~d
poor who dredge scrap metal from
demolition sites. ditches and road-
sides. In Cairo. youths flatten  oil
drums for use as roofing sheets by the
d:i,>ger<jus  te&niqge of h:,g!ing them
into the middle of the rodd for pass-
ing trucks to run over.  Out in the
dcscrt. hoards of men with oxy-
acctylcne  torchcs  cut through the
v4uable.  high a!loy stec! or rus!ing
tanks and armourcd  cars left h y  the
many wars to scil to the city’s steel
mill.

Take rubber tyrcs. a nightmare to
European w’astc disposal engineers
who tind them too tough to chop up,
I(X) smaky  to burn, too clastir to stay
buried  long and too buoyant to dump
into the ocean.  Yet in the Th i rd
World thcrc is no such problem. In
many countries  a large truck tyre is
the nearest thing thcrc is to hard cur-
rcncy. Shoes. sandals., stool seats and
bedsprings are all made from strands
of rubber skilfully cut from tyrc car-
cxsses.

In India, village cohhlcrs  absorb  so
many tyres that the vigorou!; large-
scale reclamation industry whose six-
teen different factories produce
every conceivable type of rubber pro-
duct from this scrap has toured Eur-

Jon Vogler. Ap-tech, 1982,

opt in the hope of importins  more
old lyres.

Entire cars arc recycled in man!
Third World nations. Throughout
Latin America one rarely finds a der-
elict car because scavengers  disman-
tie ,,ny  :r!),a!j<j(j.n.e<J \~el?ic!c  ;,n,J  re+e!!

or rc-use the parts. A London-hased
intcrmediatc  technology  devclop-
ment  group has devised methods.
based o n  those used hy t h e  sea-
vcngcrs of !,atin America. whcrchy
two men with simple hand Loois can
cut a car into transpo~tnble  hits in a
few hours. and scJI  enough scrap
steel  to run a lorry and earn modest
wages.

Similar projects involve the recy-
cling of plastics in Kingston. Jamaica.
and rctric\:ing va!uahlc tin from can
manufacturers’  scrap in Kenya. Sixty
mission hospitals have asked for help
in recoverino silver from X-ray
wastes.  and :I simple recovery kit
suitable for USC in ;L bush hospital is
being planned.

It would he wrong for thi,  wealthy
w o r l d  t o  preach  to the pcoplc ol
dcvcloping countries  to work in rub-
bish. But as this alreadl~ happens on a
grand scale to the benefit of the poor
and of governments. then workers in
waste should hc helped to do their
work more safely. more efficiently
and more  profitably.

Man does not !i.;c by bread alone.
sympathy. -- R. W. Emerson

With the exception of the instinct of self-preservation. the propensitv  for
emulation is probably the strongest and most alert and persistent of the
vsonomic motives proper. - Thorsten Veblen



In Baltimore. US. the ‘Langard’ plant, built by the huge
Monsanto company to produce energy from the garbage.
emitted such severe pollution that miihons of dollars were
spent on modifications. Finally, the company ignomi-
niously wiihdi-r;~w  from the contract. paying a hugh  penalty
for so doing.

Out of fifty-five US plants built wpith the intention of
recovering materials or cnergy~  from garbage.  only scvcn-
teen actually operate -_ what can only bc dcscribcd  as it
gigantic failure of high technoiogy.  In an age when money
is needed to invest  in job-producing industry and agricul-
ture, or for health and education programmes.  such plants

Jon Vogler, New
cost too much. create too few ,jobs and draw money and

/nrernationa/ist, municipal attention away from the main priority of col-
1982. letting garbage from homes and litter from the streets.

Cairo has no elaborate waste disposal
system. In poor areas of the city, resi-
dents and goats dispose of what trash
there is. In middle and upper income
areas, which produce potentially
valuable trash. scavenging  has been
developed into a large, elaborate sys-
tem. It is motivated by self-interest.
rooted in powerful social structures.
and is Impressively  effective in keep-
ing important parts of the city clean.

The traditional Cairo system
depends on two groups: Muslim
‘Wahiya’ and Coptic Christian ‘Zaha-
line’. The Wahiya act as brokers.
They purchase waste collection rights
from building owners, paying com-
missions that vary with the size of a
building and the value of its waste.
The Wahiya brokers collect fees from
the residents. They also rent to the
Zabaline the actual right to pick up
the trash. The Zabaline Christians

arc socially-marginal pcopl~~  in a
Muslim countrv.  About 40,OtJO  Zaba-
line families live in clcccn  shanty-
town :;atcllites of Cairo. They der.ive
their income from collecting and
sorting w’astc  into marketable  com-
ponents. and by breeding and selling
pigs (pigs are not unclean to Chris-
tians).

Nothing is wasted. About 2.000
tons of paper  arc recycled every
month. Cotton and wool rags are
rcprocesscd  for upholstery and blan-
kets. Tin is pressed and soldered into
vessels, toys. and spare parts for
machinery. Glass and plastic are
reused. Organic matte1  is fed to pigs
or used for compost. Bones are used
to make glue. paints. and high-grade
carbon for sugar refining. Hundreds
of workshops and factories within the
city depend on the Zabaline for raw
materials.
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Some forms of recycling can be profitable but not Ineccssariiy  k~lthy



This process of recycling waste has
dividends beyond the agricultural
one of restoring  the food cycle, 2nd
they arc supremely important for a
proper~ly  balanced ecosystem. Most
of what this country (US) throws
away-or. rather, tries to - is easily
reusahlc,  either as fuel or compost or
ran’ m;iterr;il.  M~,~nic:pal  garbage. on
average.  contains ;lpproximately 40
per cent  of rccyclahlc  paper. IO pci~
cent  glass. IO per cent  ferrous  metals.
.3 per cc’nt ruhbcr and lcuthcr-.  and 4
per cent wood - il marvcllous. and
essellti;lll) unt:Ipp”! stc!re!?~!usc.

And whatever  it would cost io put
these m:lterinls  b a c k  i n t o pl-o-

ductivity is m;iny times less thnn try-
ing to crcatc  them from scratch, and
the energy  savings are considcruhle
as well.

Aluminium.  f o r  e x a m p l e  - it
makes  up 2 per cent of the nation’s
total garbage stream and at present is
mostly thrown away. Hut it can he
scparatcd  and recycled quite simply,
at one-twcnticth  of the environmcn-
tel (energy and pollution) costs of
mining and smelting virgin ores. Or
copper -~ fully a quarter of the
nation’s coppcr consumption. about
3 7 5 . 0 0 0  t o n s  21 year.  c o u l d  h e
ubtai!icd by extraction  from munici-
pal garbage.  What’s more - incrcd-
ihle a s i t  may seem - some
municipal dumps have higher per-
ccntagcs  of copper than some mines
that are operated profitably right
now in the Rockies. It is obviously
vrry close to criminal to discard
resources such as these in a world of
growing scarcity.

The logic of recvciing  - not to
mention t h e  current  prolits thcre-
from - is so overpowering thai vir-
:L!ai!y no-one n o w  disputes t h e
virtues. Howexier.  :he general so\,-
crnmcntal  response has k,cen  to
apply technolix methods. particular-ly
the huge ‘rcsourcc  recovery’  plants
that have been built in a number  of
big cities in the last few years. They
certainly have  the iright ida. hut so
far thcv have  pi-oven  to hc d i s m a l
faiIurcs’- !hcy arc very  c;:pital inicn-
sivc. they arc wasteful  of resources,
they turn oui to be inefficient and
susceptible  to recurrent  breakdowns.
and they even end up adding to pol-
lution hy creating dust during their
shredding proccsscs  and air pollution
during t h e i r  incim<rntion phase.
hiioreovcr. s ince  they all need ii
trcmcndous volume of $arhage  to he
able to produce sufficient amounts of
recycled  materials  for resale. they
place it premium not on conservation
hut 011 waste, and the nic~i-e the
better; the city of New Orleans. for
example. has had to pq its recovery
plant for every ton of garhagc below
the contracted level that it is unable
to deliver. Not one of these plants
has so Far operated as expected, and
several  of them - in Baltimore,  St.
Louis. New Orleans. and Seattle -
have  gone sharply into debt or even
been abandoned as hopelessly uneco-
nomic. It will come  as no surprise
that the Federal government has
spent abou: $100 million to perfect
these high-techology plants. but vir-
tually nothing for other recycling sys-
tems.



A small-sy)stem,  community-based
approach, however, has worked out
very well in a number of towns and
cities across the country. According
to the solid-waste expert at the Insti-
tute of Local Self-Reliance in Wash-
ington. there w’ere between 150 and
200 cities with source-separation and
recycling programmes  as of 1978, up
from only twenty in 1975. (Most of
them in smaller  places; experience
has shown that easier communica-
tions and more establishctl patterns
of social cohesion, make smaller
towns easier to work with in setting
up recycling operations.) The ORE
plan in Portland is a.mong  the most
successful of them. There the resi-
dents of four neighbourhoods  prc-
sort their garbage  into four types -
paper, glass, mctiil and organic -
and place it on the curb once a week.
it is picked up by separate  pick-up
trucks. one for organic; another for
inorganic, and hauled off to be com-
posted or sold to bottlers  and metal
processors. The system has been
found to bc the most energy-efficient
municipal garbage system in the
courttry.  and it even offers the house-
hold subscribers a lower collection
rate than they would have to pap for
ordinary private haulers.

Small-scale  recycling operations in
the future can be made even  more
efficient, by the application of both
communitywide support and alterna-
tive technologies. Studies have
shown that the optimum efficiency
for a recycling programme is reached
when every household in a com-
munity of 5.000 participates - at
that level, a once-a-week collection
can produce a large enough quantity
of various materials to make a 15-20
per cent profit on resale, and it will

still not cover so much territory that
it loses  money in coilection and trans-
portation COSIY,  which account for- 70-
X0 per cent of the overhead of an
ordinar~y  svstem.  Coiiection couid  be
we11  more economically done with
small electric carts or trailers - the
ORE system  has used golf carts pro-
fitably -- or ultimately with a simple
network of underground. solar-pow-
ered conveyor belts that. in small
areas. could be operated as effi-
ciently as such belts arc in any large
factory today. That would be the
most efficient and cquitablc separ-
ation and recycling operation of all.

A small-scale  system  w o u l d  b e
most economic. too. if the com-
munity were to reuse everything
within its own borders as raw
material for its own products. Small-
scale aluminium and dc-tinning facili-
ties can now bc constructed for less
than $S.OOO  and, using ordinary cans,
could turn out metal for local produc-
tion of bicycles. wheelba;&s,
machine  and auto parts. and the
l i k e . Paper-processing pli!nts
could easily convert wastes into
newspt~int  or reusable paper or even
into cellulose-fibre insulation.
Bottling ccntres could either recap
and reuse the bottles as they come in
or crush them to use in road or build-
ing construction or, with currently
available machinery. remould them
into canning jars for neighbourhood
use. A somewhat more complex, but
still small-scale. processcan be used to
convert plastic wastes into building
materials. furniture. auto-body parts,
or fish tanks. Human and food wastes
could be fed to community livestock
- pigs as everyone knows, are mar-
vellous waste-eaters and process
even human excrement to a valuable
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In Peru thousands of people are employed in making shoes from old tyres.
Ulon Vogierl
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~eneraltion and ~mnsfeer of Techno!qy

‘Tt~rl:  I’IUICI:SS  of tcchnoltrgy generation. transfer and diffusion is c~mplcs.
involving ;I wide range  of agcncics  2nd individuals including farmers. cntrc-
prcncurs.  govcl’nments.  researcn  Institutes. commcrcizi iirm5.  il;lllbil;lii~,Ildi
corporations. commercial hanks. hilater;ll ;ind multil;ltcral  donor agencies.
and ilat,ion;~ri and international  nc,n-;lo\~crli~nent;~I  organizitions.  This chapter
attempts  to cover  some of the more  important issue>,  inv~dved  in tlvz gencr-
ation of techno!ogies and the trar&sfcr  of technologies  hctwecn  countries.  The
prcmw o f  divxcmination  (:f tcchnn!::gics within countries is dealt Iwith  in
C‘ll~IprCr IX.

Hy the end of the 197lls ‘Rsx~I-ch  and De\~elopm~nt’  hd hccomc  a I50 hil-
l i o n  US cloll;tr global  cnterprisc  employing some’  three miliion  skntists  and
engineers.  Thcrc is howaer an enormous  gulf hctwecn  rich and poor coun-
tries. It has heen estimated  that developing countric‘s  do only ‘3 per i‘cnt  of ill1
R 6i D conductd in the iioii-colniiitliiist  WOI-Id’ and that despite  the rcct’nt
expansion  of university  educat ion  iii  xmt' c~,untrics.  thcv ha\:c onlv a tin!
fraction of the WOI-Id’s  pool of rcscax+ic’rs.2 Accxlrcling  to ok report:

While these disparities simply mirror many others between  rich ~1x1 poor
countries. !hcy ncvcrtheless  hacc important implications. As long as the
world’s R & D capacity remains highly conccntt~atd in the industrial world.
the focus will axtine to be I;usely  on the pt-ohlems  of the rich cc,:tntries.
and the developing world will remain dependent on imported - and often
inappropriate -- technology  for its economic development.’

These statistics and statements. however. rcfcr only to the formal R di D
system. and this is indeed vcr-y smdl in most developing countries.  The formal
system also tends tv mirror the kind of activity carricd  out in the intlustria-
lizcd world: it caters  to the hctter-off elite who can hack  up their,  ne& with
purchasing power.  and ignores the basic minimum creeds  of untlcrprivilegcd
people.  Rut this is not the only. or WCII the main. source  of innovation in the
Third World. Technological  tievclopments  and adaptations continuously arise
from outSide  the f<,rmal sector - in commercial firms.  small workshops and

’ Lawrence Jo ‘Wtute,  ‘Appropriate Factor Proportions for Manufacturing I” Less Deve!oped
Countries’ in Ausi~n Roblvson (edi Appropmre Tec:inoicg!es  ‘or hid World De~elopmonl
!Macmillan. 1979)~



rural development organizations. In addition, there arc millions of individual.
innovative entrepreneurs and farmers  contributing to the process of technical
change in the Third World.

It is to the indigenous sources of technology in developing countries thLIt
the first section of this chapter addresses itself. It begins with an extract by
A.K.N. Reddy on the formal R & D sector which gives a useful explanation
of how ihis sector is biased towards the needs of the better-off elite in such
countries. This is followed by an interesting description by Nicholas Jequier
of the ‘invisible’ actors in the ‘appropriate’ technology-generation  game.
These fall into two groups. First. the organized but peripheral sector - the
large industrial corporations and public and private engineering and consult-
ing institutions which, although not conccrncd  with appropriate technology.
have  in fact developed  such technologies. Second,  the ‘informal’ or ‘unorga-
nized’ sector which represents a vast pool of largely unsurveyed  appropriate
technologies.  Jequicr gives examples of an indigenous starch separation plant
in the Philippines, a locally dcvelopcd  razor blade plant in Algeria. and small-
scale pump manufacturers in Pakistan.

Subsequent extracts look further at the nature  and scope of the ‘informal’
indigenous R 19 D sector.  These include accounts of rural innovation in Indo-
ncsia and Thailand, the innovators movement in Nicaragua: and agricultural
innovations by farmers in Bangladesh. Also included arc two more  general
extracts on the issue of indigenous technical change. Martin Bell’s extract
explains how technical change can take place in a variety of ways. many 01
which do not involve knowledge-creation by R & D. These include adap-
tations of existing production systems. adoption by producers of nw methods
developed by others, and incorporation of existing  technical knowledge into
an item of technical equipment.

Such technical change does not normally require the sophisticated facilities
of formal sector R & D laboratories. Robert Chambers extract re-empha-
sizes the value of rural people’s knowledge drawn from experience and sug-
gests that while professonal scientists and technologists can contribute to rural
development, they should also be prepared to learn from the ‘unglamorous
poor’.

The section ends with one of the best current examples of a Third World
success story of appropriate indigenous technological development. This is
Raphael Kaplinsky’s account of the development of open pan sulphitation
(OPS) sugar technology in India. Developed by M.K. Garg - a remarkable
Indian engineer - first at the Planning Research and Action Institute and
then at the non-governmental Appropriate Technology Development Associ-
ation (ATDA) in Lucknow, the story of this ‘mini’ technology demonstrates
how, with determination, it can be shown that ‘small is possible’. Most deve-
loping countries now have agencies similar to ATDA which are devoted to
the development and dissemination of technologies appropr~iate  to the needs
of the poor. Many of these were mentioned in Chapters III to VII, along with
some of their technologica.1  accomplishments. The work done by such
agencies is receiving increased recognition by governments and donor
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agencies. Their resources for R CG D are. however, miniscule by comparison
with those of the formal R & D sector.

Of great relevance when assessing a country’s technological capability is the
effect of external agencies such as transnattonal  corporations and bilateral
and multilateral donors on the extent and nature of indigenous technological
development and adaptation. Until recently, the development iiteraturr has
tended to assume that transnational corporations are a hindrance to devclop-
ment because they exploit resources and labour in host countries. transfer
inappropriate products and processes, and destroy local small-scale industries
and pre-empt local technological development. Similarly. donor governments
are +‘requcntly  identified as a medium for transfer ot Inappropriate techno-
logy, with aid doing more to assiqt  industry in the donor country than to con-
tribute to self-sustaining development in the 1 hird World.

The second section of this chapter looks at the process of technology
transfer - particularly by transnationals and donor agencies ~- to the Third
World. The first extract by Carl Dahlman and Larry Westphal gives a good
introduction to some of the issues at the heart of the international debate on
technology transfer. It makes the important point that there is often an impli-
cit notion that technology transfer gives the recipient three broad types of
capability: the capability to operate a technology: the capability to expand
existing productive capacity or establish new capacity; and the capability to
develop new methods of doing things. In practice.  however. this is rarely the
case. The capability to operate a technology is different from the ability to
develop the means of implementing it. Similarly, having the capability to
implement a technology is different from having the capability to create a new
one.

This general extract is follywed  by a more specific one on the disadvantages
of imported technology and by an account of the problems experienced with
the transfer of technology in the Caribbean. These prohlems  include balance
of payments crises stemming from excessive payments for imported techno-
logy. reduction in export potential as a result of clauses limiting exports.
maldistribution of income between modern and traditional sectors. lack of
employment-creation possibilities, and the use of restrictive business prac-
tices limiting the use of indigenous technology as well as technological trans-
formation possibilities.

Lists of problems such as these are commonly used to point out the harmful
effects of transnational corporations (TNCs).  But are TNCs really as bad as
has been made out? The extracts by Sanjay Lall and Paul Streeten suggest
that there may be some redeeming virtues. For example. Lall looks at the
extent to which TNCs are actually strengthening the R & D capability of
developing countries. Also, many more TNCs are now established by the
developing countries themselves and evidence suggests that they tend to score
better than European or American TNCs in terms of job-creation possibilities
and the use of local resources.

The section ends with a look at the impact of aid on developing countries.
Again, the problems are mentioned first. There is an interesting account by
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Julius Nycrcre on why Tanzania is now worse off than a decade  ago. despite
billions of doliars of fc,reign  aid, and ,ln interesting extract, too. by Tnrzic Vit-
tachi on some of the myths of aid. including inappropriate.  cxpcnsivc  consul-
tants, inappropriate projects and inappropriate tcchnologics.

Finally comes the issue of the attempts by ihe aid agencies to come to grips
with the effect of technology choice  on the impact of their progrnmmcs  on
Third L’v’orld Poverty. The extract by Fluitman  and White gives a good ovcr-
view of the approaches and policies of hilateral and multilateral donor
agencies  towards ‘appropriate technology and tcchnoiogy  choice. This covers
the ‘narrow’ approach of the hilaterals  --- funding AT C’entrcs  in :heir o~w
countries  and funding spccilic AT pt~ojccts  ~ and the ‘hroadcr’ approach of
the multilaterals - demonstra!ing a willingness to assess  the ;ippropriatcness
of technology across the whole range of their programmcs  and projects.

1 SOURCES OF TECHNOLOGY : FORMAL AND INFORMAL

Generation of A ropria te

All social wants  arc not necessarily
I-cspo~dxi to by the inst i tu t ions
responsible for the generation of
technology, viz., the educational.
scicntitic and technological  institu-
tions. There is a process of filtering
these wants. so that only some of
theni are transmitted as demands
upon technological capability and the
rest are bypassed  by these institu-
tions. In other words. there are
ignored wants which institutions do
not seek to satisfy by research and
development.

This tiltering process is usualiy
operated by decision makers. firstly.
in the bodies which control the
research and development institu-
tions. and secondly. within the insti-
tutions themselves. These decGon
makers are either conscious agents of
social and economic forces. or are
unconsiously infuenced b y  t h e s e
forces.

In untempered market economies.

Techndogies
only wants which can be backed  up
by purchasing power become articu-
!ated as demands upon the research
and dcvelopmcnt institutions and the
remaining wants arc hypasscd.  how-
ever much they may corrcsponcl  to
the basic minimum needs of under-
privileged people.  Thus. like all com-
modities in these economies,
technology too is a ccmmodity cater-
ing to the demands of those who can
purchase it, and ignoring those who
cannot afford it.
The generation of technology

involves the so-cnllcd ‘innovation
chain’ which is the sequc~~cc of steps
by which an idea or concept is con-
verted into a product or process. This
sequence of steps varies with the cir-
cumstances, but can often be sche-
matically represented thus:

Formulation of research and devel-
opment obiective + i d e a  +
Research  and development + Pilot-
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plant trial + market survey -2 Scale at the stag; of formulation of the
u p  + Prc.duction/product  engineer- research ot+ective. and then loom
ing -+ Plan fabrication -+ Product or over the chain at sweral stages.
process. These constraints in the form of

guidelines or preferences or para-
It is essentia!  to note that socio- digms, for example ‘Seek economies

economic constraints, and erGron- of scale!‘; ‘Facili:ate centralized.
mental considerations, if any. enter mass production!‘; ‘Save iabour!‘;
the process in an incipient form even ‘Automate as much as possible!‘:

E, Sand T

- 0

lnstltutlons

Guidelines for

L4Society

Generalized scheme for the development of technology
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‘Don’t worry as much about capital
and energy (in the days before the
energy crisis) as about productivity
and growth!‘; ‘Treat polluting
effluents or crnissions  as externali-
ties!‘, etc. (These guidelines for
generat ing technologies  are only
another representation of the criteria
for the choice of technologies -
guidelines  stand in the same relation
to the gener.rtion  process  as criteria to
the selection process).

‘I’hus, every tcclllloiogy that
cmergcs from the innovation chain
already  IlilS congealed into it the
socio-economic objectives and cnvir-
onmcntal considerations which
decisi::r  makers and actors in the
innovation c:!rain introduced into the
process  of generating tlial tcclino-
jogy. It is in this sense that tcchno-
logy can be considered to resemble
genetic material for it carries the
code of the society which concei,ied
and nurtured it. and, given a favour-
able miheu, attempts to replicate  that
society.

The technology that emerges from
the innovation chain will become an
input, aiong with land, labour and
capital, to establish an industry or
agriculture or a service, if and only if
the aforesaid socio-economic and
environmental constraints are satis-
fied. Thus, it is not only the technical
efticiency  of the technology, but also
its consistency with the socio-econ-
omit values of the society. which
determine whether a technology will
be utilized.

Social wants are not static. The
products and services that are pro-
duced create new social wants, and in
this process, the manipulation of
wants through advertising, for
example, plays a major role, and thus

the spiral:

Social wants ---f Prod,ctsiScrs-ices  --i
New Social Wants -j..

The widespread generation of
appropriate technologies depends,
therefore, upon the fultilment  of
three important conditions:

- A filter qvhich  transmits basic
human needs. particularly the
needs of the neediest. (viz., the
urban and rural poor), to the
tcchnol(igy-gcnera!ing institu-
tions:

- The introduction of a new set of
guidelines into the innovation
chain, a set which is consistent
with the criteria of appropriatc-
tress;  and

- T h e  cxistcnce o f  t h e  rcquisitc
technological  capability (trained
and competent personnel. labor-
atories. workshops. test facili-
tics. etc.) to  comple te  the
innovation chain.

The crucial question.  thcrcforc. is
to what c’ctent  these conditions are
satisfied  in the developing countries.
An exploration of this ques!ion can
begin by noting that a causal spiral of
the type represented in the figure is
too simplistic in many ways, but par-
ticularly with respect to ihe social
homogeneity that it implies. In point
of fact. almost every developing
country is polarized into a dual
society; an elite consisting of the
richest IO-20 per cent of the popula-
tion. which usually includes industri-
alists, businessmen and feudal
landlords, politicians, bureaucrats.
rich peasants. professionals such as
doctors, engineers and scientists. and
the bulk of organized white-collar
labour: and the poorest 80-90  per
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cent most of whom live in the rural
areas, and the remainder in urban
slums. In other words, dual societies
are characterized by islands of
aftluence  amidst  vast  o c e a n s  o f
poverty. Thus, in effect.  a developing
country consists of two ‘societies’
which may not be spatially isolated
from each other. but arc srparatcd
by a wide chasm of incomes. con-
suniptic~n  patterns. attitudes  and lift
styles.

At the S~IW  time, the clitcofdcvcl-
aping countries  practisc  a  p h i l o s -
ophy best dcscrihcd  thus: ‘all that is
rural is bad. all that is urban is better
and all tha! is foreign is best’, which
means that there is a strong inHucnce
01 the lift styles of the developed
countries  upon the lift styles of the
clitc in the dcvcloping counrrics.

The characteristics  of thcsc  d u a l
socictics  arc such that the filters do
not emphasize the transmission of
basic human needs, particlarly the
needs  of the nccdicst (the urban and
rural poor). as demands upon the
technology-gcncrating institutions.
The magnitude of the R & D funding
for problems related to basic needs is
usually a clear indicator of this bias.
for it is very often signifcantly  less
than that for problems related to
dcfencc,  to glamorous tcchnologics
and to those  aspects  of the industrial,
agricultural and services sectors
devoted to the dcmalnds  of nfHuent
elites. Even if this funding bias did
not exist, and even if these institu-
tions made deliberate efforts to
respond to the basic needs  of the
urban and rural poor, there is a
serious problem in the identification
of these needs. This problem arises
because the areas in which the urban
and rural poor live. i.e.. the slums

and villages. are not virgin territories
uncontaminated with the dcmon-
stration  effect of urban life stvles. So.
it is not simply a question if asking
slum-dwellers and villagers what
their needs are - such a ‘question-
naire’ approach only rcsuits  in their
demanding needs similar to the
urban elite.

Further. the intcllcctual  domina-
tion of the dcvclopcd  countries over
the educational. scientific and tech-
nological institulions  in the dcvciop-
ing countries  leads. in the latter. to a
virtual ly uncxarr?ined  and unqucs-
tioncd introduction of alien and
inappropriate guidelines. preferences
and paradigms into the innovation
chain, for example. the implicit faith
in ‘economies of scale‘.  Unfortu-
nately. these guidelines arc largely
uncxprcsscd and unstated.  In iact.
the participants in technological
innovation are rarelv  conscious that
they cannot avoid using preferences.
The n e t  result  o f  n o t  revealirig.
exposing. and evaluating the guide-
lines used  in the process of tcchnolo-
gical innovation in (or for)
developing countries is that the parti-
cipants in innovation fall back on the
preferences of the industrialized
countries. But the factor endow-
mcnts of developing countries may
be fundamentally different from
those  of developed countries. Under
these circumstances. the transfer of
all those preferences related to factor
endowments is incompatible with
development. Besides. developed
countries have largely satisfied the
elementary minimum needs for most
of their populations, hence their
technology has been increasingly
oriented towards other objectives
(mainly tocrards  non-essential luxur-
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ies and military applications). In
developing countries. however, the
main preoccupation has to be with
elementary minimum needs from
which large segments of their popul;~-
tion are disenfranchised. Thus,
guidelines and preferences  related to
products and services must ncccss-
arily he different  in de,vcloping coun-
tries.

Finally, there is the problem of the
thrust of technological capability.
The task of generating  appropriate
technology appears to bc impcdcd by
the type of technological capability
that developing countries have and
are currently growing; and by the
nature of linkages that their cdu-
cational, scientific and technological
institutions have and arc forging with
domestic and foreign societies.

Thus, most dcvcloping countries
have  followed a standard approach of
establishing universities, institutes of
science and/or technology. technical
institutes and industrial laboratories
modelled on the corresponding insti-
tutions in the developed worlds, with
even their staff emulating counter-
parts in the industrialized world. As

for the irstitutional  linkages. the
strongest links arc with the demands
of the elite, with counterpart institu-
titions in the developed world. and
with western technology. Further-
more, because of the inevitable
financial stringencies. these institu-
tions - like naturalized technologies
- become.  a t best. cheaper  and
cruder versions of the corresponding
wcstcrn  institutions. and a~ worst.
complete parodies of the Iattcr.

This predicament  is an incvitahle
consequcncc  iis long as institutional
linkages with the needs of the urban
and rural poor ar,d with traditional
technologies  arc virtually non-cxis-
tent. and arc very strong with clitc
demands, with institutions in the
developed world and with western
techrrology.  The situation is wor-
sened by the f&t that most teachers,
scientists. and engineers arc drawn
from, and/or becomc part of. an elite
which. in the dual societies of devc:!-
oping countries. is virtually cut c;ri
from its countryside  and its rural
poor. as well as from its slums and
urban poor.

A.K.N. Reddy in A.S. Bhalla  ted.). Towards GlobalAction  forAppropriate  Technology,
1979.

Research institutes often have little contact with poor people
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i’he totai amount of money spent on
developing and diffusing appropriate
technologies on a world-wide basis
by the organizations which view
themselves  as ‘appropriate techno-
logy’ institutions is currcnily (!075)
of the order of $10 million a yeal-.

Of this expenditure, less than half
(i.c..under  $5 million) is spent on
research  and development. C’ompare
this R Ly(  D expenditure with the $60
billion or so spent on developing new
modern technologies. Given the time
needed  for an R & D programme to
be translated into a viable inno-
vation, and the difficulty of reorient-
ing both men and resources  to other
priorities, it is obvious that the
appropriate technology  movcmcnt  as
such cannot make a significant
impact in the very immediate future.

Alongside the information-diffu-
sion and research  activities of the
formally organized appropriate
technology groups,  there  are a
number of organizations involved. in
fact if not in name, in this area.
These can be divided into three
groups. First are the large modern
industrial corporations which have
developed new products or new tech-
nologies which in one way or another
can be considered as particularly
appropriate to th? developing coun-
tries. One example here might be the
simplified plant for assembling radios
and television sets, which was devcl-
oped by Philips, the Dutch electro-
nics firm. Another is the ‘basic
vehicle’ or the ‘developing nations
tractor’ (DNT) of Ford Motor Com-
pany. At the same time, a number of

firms are developing soft technoio-
gies which are of parricular interest
to the industrialized countries: Boe-
ing for instance is applying its aero-
space technology  to the development
of new tyr’‘..& of uindmif~s,

The second  group includes a large
number of public and c$pccially pri-
v;~te institutions working in such
ficlds  as engineering, consulting,
rlIilIl;lgC~lCllt  assistance,  information
or the provision of scrviccs  to small
industry. Although they are not con-
ccrned  primarily with appropriate
technology. many of them have in
fact dcvelopcd appropriate or inter-
mediate tcchnologics.  This is the case
for instance of CENDES (the Centre
for the Industrial Development of
Ecuador), which has contributed to
the development of a small-scale
inexpensive production tcchn:)logy
for polyurethane flexible foam. III
Colombia. the Fundacion para  el
Fomento de la Investigation  Cienti-
tica y Tecnologica (FICITEC) has
developed an electricity generator
based on a modified bicycle as well as
several small machines for rural and
cottage industries. In France, the
SociCt6  d’Aide Technique et de Co-
operation (SATEC) has developed
among other things a small rotary
tiller which is now manufactured by a
wide number of village artisans in
Madagascar. In Senegal. the lnstitut
de Recherche et de Formation
(IRFED) has experimented with the
use of plastic-covered roofs to collect
rainwater in the villages of semi-arid
zones.

Hundreds. if not thousands. of
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simil;u examples could be mcntioncd
here.  The obvious conclusion is that
the current innovation effort  in
appropriate technology is in fact con-
sidcrahly  wider than gencra!!y  sum-
pccted. The nature of the
organizations involved is equally vitr-
icd.  I t  ranges from large m u l t i -
national  cor,porations  to ch;!ritable
organizations l i k e  Oxfam o r  the
C h r i s t i a n  lielief and I)cvelopmcnt
Association. from simll companies
nr;lkiq ;rgricultur;il  impiemenls mi
machines to public dcvelopmcnt car-
pal-ations  like the National  Indus!rial
Dcvclopment  C‘orporation  of  Swit-
zerland. It also includes. and this
often tends to be overlooked. the
public and private aid agencies of the
industriillizcd countries w h i c h  have
trial.  and often been quite successful
in developing and introducing tcch-
nologics which arc particu!arly
appropriate to local conditions. For
the monlcnt, t h e r e  i s  110 overalI
inventory of the appropriate tcchno-
logics clcvclr~~petl  by these organiz-
ations, let i~lonc any global or cvcii
piccemcal  evalu;~tions  o f  the SW-
cesscs.  failures and problems of inno-
vation in this tield.

The two groups mentioned here -
large industrial corporations and
organizations such as SATEC.
CENDES  or FICITEC  - represent
what might be called the ‘organized
but peripheral’ sector in appropriate
technology in the sense:  that their
primary activities do not lie in the
tield of technological innovation.
When trying to draw an overall-and
necessarily very sketchy - picture
of appropriate technology. one must
take into account cl third group which
might be described as ‘informal’ or
‘unorganized’. It includes individual

innovators - sm;ill industr ial ists.
inventors and tinkerers - and an
irnmcn~cly  large  number ot peasants.
artisans. teachers ax! tradesme::  who
have drve!c:ped.  transmiited.  or who
are currently using some form or
another of appropriate technology.

This ‘informal technoloeical
potcnti;Il is not of coi:rsc  specific to
dcvcloping countric‘;. I n  t h e  indus-
trializcd countries.  most of the big
technical innovations of today stem
fi-om the organized  I< & D cfloi-ts
undo-taken in the laboratoric~ of pri-
vate industrv  and g)vcrnnicnt and in
the universi;ics.  The industrial labor-
atory however is a relatively recent
institutional innouution whFch goes
hack  to the end of the last century.
The indus:rial rcvoiution started long
before lahor;ltories  were set up, and
many of the important innoviitions
w h i c h  contributed I O  transformins
Western  society, from the automo-
bile lo the a i rc ra f t .  froiii tlic steam
engine to the railway. origina:cd
from the innov;ltivc  effort of individ-
Uill inventors and entrepreneurs
\vorkinf either alone or. when within
an industrial firm. without the sup-
port of ;I formally organized labora-
tory.

The same is stiil partly true today.
In the industrial !irm. a relatively
important proportion of the inno-
vations still steins  from outside the K
~‘4 D laboratorv. and the total
research  effort oi a country as mea-
sured by its national expenditures on
K & D tends to overshadow the
importance of the ‘informal inno-
vation system. The large number of
innovations which stem from this
informal sector. small or big, include
incremental, changes in production
methods. new forms of organization.



rediscovery 01 old knowledge.
transfers of technology from one sec-
tor to another or the better utiliza-
tion of existing resources.

In developing countries, the ‘for-
mal’ innovation system.  as institu-
tionalized in the research laboratot-y.
is very small. and contributes propor
tionaiely  much less to innovation
than in the industrialized countries.
However, itpart  from this ‘formal’
innovation system, which belongs to
the modern sector, there IS in aii
developing countries a large ‘infor-
mal’ innovation system represented
by thousands of small industrial
workshops, individual cntrepre-
neurs.  innovative farmers in the rural
communities. and institutional entrc-
prcneurs  in the scrvicc  sector (e.g.
missionaries. charitable organiz-
ations. private associations. money
lcndcrs.  etc.). This ‘informal’ sector
represents ii vast pool of technology,
both  in  hardware  wd s o f t w a r e ,
which is often relatively simple. but
which plays an immensely important
part in the economic  system.

The technology of this informal
sector is more sophisticated than the
traditional technology inherited from
the past. but less capital-intensive
and generally simpler than the tech-
nology wxl in the modern sector. Its
very survival and development,
despite the strong competition from
modern technology. testifies to its
appropriateness and its vitality. Two
or three examples can be given here
as illustrations. One is the case of a
Philippino entrepreneur who built up
a starch separation plant using as
only equipment $10,000 worth of
second-hand washing machines. The
efficiency of his plant was so great.

and his production costs so competi-
tive. that the ‘efticient’  plant set up in
the same region had to be closed
down. Another case is that of a small
Algerian factory making tirst class
razor blades wtth completely out-
dated eyuipmcnt. A modern plant,
imported from abroad, would
undoubtcdlv look much het:er. but
stands little-if any chance of outcom-
pcting the appropria:e technology  of
the indigenous plant. In Pakistan,

. . .there  arc sevcrai  snrall puriij,  I~~~~I)Iu-
facturers  who have not only survived
but also managed to improve their
technology without any help from the
governmen: planners. without any
xcess to the cheap credit facilities
accorded to modern industry and
without any opportunity to purchase
the inexpensive imported raw
materials which arc channelled in
priority to the modern  sector.

Thousands. if not millions of simi-
lar examples cm be found through-
out the developing world. This vast
pool of appropriate technology has
never really been surveyed. and few
if any systematic attempts have been
made to facilitate Its diffusion. even
at the local level. improve it where
possible and integrate it into a
national development effort. This
technoiogy. w;tich  represents an
enormous potential resource. is to a
large extent a11 unexploited, or dor-
mant resource. It plays an immensely
important role in the survival of
thousands of small and medium-size
enterprises and helps provide its cus-
tomers with products and services.
which would otherwise not be avail-
able. Yet it is almost totally neg-
lected by national planners and
policy-makers.

Nicoias Jequier.  Appropriate Technology: Problems and F’romises,  1976

329



t-d
97
The bankruptcy of strategies which
stress institution-based R c(r D as the
prime mover m rural technology
development is made all the more
clear when we consider the normal
level of inventors in a population.
For the San Francisco Bay Area. for
example, there are an cstimatctl
lOO~O(K! inventors among the 5 mil-
lion inhabitants (2 per cent). Con-
sidering the much higher daily
involvement with tools of all kinds
demanded by rural life in developing
countries, it appears reasonable,
despite a lower average level of for-
mal education among the population.
to assume a 2 per cent or higher level
of innovators is present. Visual evi-
dence of innovation supports this. It
is this level of innovation activity that
stands a chance of quickly generating
solutions to the rural technology
needs of the poor. In Java, for
example, this 2 per cent level would
mean 1.7 million inventors among
the population of 85 million. A hand-

ful of highly-trained researchers can
not possibly match the innovative
capacity of such a population in
generating relevant, low-cost. incre-
mental village technology improve-
ments.

Observation of rural communities
and their technology suggests that
there is a high level of innovation
going on. In examining the low-cost,
locally-built sail windmills of south-
ern Thailand. l’or example. it is seen
that crucial parts such as the huh,
which is under  the most stress. have
been built in an astonishing variety of
ways that work succ&ully. It is
commonplace for rural communities
to have three of four different tech-
nologies to solve any of the more
common problems. Potters in an arca
of south Sulawcsi. Indonesia. have
four different ways of carrying pots
IO-20km on foot to market - and
these people arc from the same vil-
lagc.

Ken Darrow.  UNESCO, Technologies for Rural Development. 1981

A lesson from the America exper-
ience is that contrary to what hap-
pened in most European countries. a
high proportion of the inventors and
entrepreneurs came from the rural
communities. Oliver Evans. the
inventor of the automatic milling
machine, was hrought up in a Dela-
ware farm; Eli Whitney. who was to

l . . and In America

play a crucial part in the develop-
ment of the textile industry. and later
the machine industry, grew up to
manhood in his father’s farm in Con-
necticut; Cyrus McCormick. whose
name became the major trademark
in agricultural machinery, was also a
farmer’s son, and Henry Ford him-
self came from a Michigan farm.



Cicariy,  tire American farming con-
munity of the nineteenth century was
very diffcrcnt  from the pcasant socie-
tics of many other countries: the
farmers  wcrc  fret m e n .  a n d  they
knew that the future  would bc what
they wanted it to be. These few
examples arc given hcrc  to suggest

tilui devel0pmcni  is nt,i nrcrharily
an exclusively  urban phenomenon
and that invcntivcness  and entreprc-
neurship in the rural  sector are
extremely important. This point must
be emphasized. since more than 70
per cent of the world population

today still lives  in rural communities.

overnent  in IVicaragua at ;

Nicaraguan workers. faced with the
prospect  o f  widcsprcad  unemploy-
mcnt, have responded by developing
their own machines and industrial
pr~~ccsscs.  Such  ac t iv i ty .  wh ich
expl-csscs  the hope of science  by the
pcoplc. has spawned the Movement
01‘lnnovators.

Innovators are workers who dcve-
lop new tools, develop  new produc-
t i o n  processes.  or solve  o t h e r
technical problems and thereby allow
industrial production to continue or
c u t  c o s t s .

The most common type of achieve-
ment (of the innovators) is in the
manufacture of machine parts and
tools that were previously imported.
A t  t h e  A g r a r i a n  !?eform Repair-
shops, for  example, workers have
reconstructed two lathes that were
;Ih;lndoncd  since  1033 ;tntl they h;ive
used them to make replacement parts
for over hOO tractors as well as for
other agroindustrial equipment. At
the  German I’omarcs  Engineering
Works. Jose del Carmen Filetes used
pieces of scrap to make B sheet metal
bender, which is a tool that was nor-
mally imported for a cost of YO.000
cordobas.  (The  government -se t

exchange rate  is IO cortlohas  per dol-
lar. hut the practical rate is approxi-
mately 30 cordoh;~s  per dollar.)

At the MACEN factory. workers
were confront& with a need to tind
new products that  could he made
with the material<  on hand.  MAC‘EN
makes woven bags for storing such
farm products as beans. rice and
corn.  Since the Aoods in late May
destroyed mcch of those crops, the
dcniand for stor;tge bags decrcnscd
significantly and the factory. w,hich  is
state-owned. began  to operate at a
loss. In an effort to boost sales. the
workers had a contest to dt:velop new
products from the same materials
that they ‘use to make bags. Over fifty
of !he 3X0 workers  participated in the
contest. making purses, lamps. ham-
mocks. clothing, curtains and
tipholstcry  fabric.

In the sane factory technicians
have  also heen  looking for substitutes
for the imported Spanish cord used in
the bag-making process. (The factory
normally uses over 200 tons of cord
per month.) After testing cords made
f rom d i f fe rent  Nicnrayuan fibres.
technicians believe thev have found a
substitute called *jtmco’. The
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repiacemcnt of the more expensive
Spanish cord with ‘junco’ w i l l
increase  the profitability of MACEN
and create new jobs in the manufac-
turing of cord.

Even mc?:‘e  impressive is the inven-
tion of a cacao stripping machine.
Previously in Nicaragua, cacao nuts
were stripped by hand. The new
machine will greatly  improve pro-
ductivity and make possible the
dcvciopment of a chocolate  industry.
Titib wiii  ilrip biavc  i’oreign exchange.
since all chocolate  current ly con-
sumed is imported; and it will also
encourage the fledgling dairy and
tool-making industries.

Another important invention is the
dcvclopment of a process for fabri-
cating plasric  airplane cabins. Three
workers  at the Plastic Record Com-
pany decided to apply their cxper-
ience from making plastic lamps and
table decorations to the problem of
making aircraft cabins. They made
nroulds, prepared materials, and
tested theirs  prototypes until they
developed a successful cabin. They
say that with their process the cost
for each cabin is 32,000 cordobas
($3,200 at the official Nicaraguan
rate of exchange, $720 at the black
market rate), compared to the
import cost of $0.000 each. And they
claim that they can modify their pro-
cess to make cheap automobile wind-
shields.

Workers who develop new pro-
ducts receive full support from the
government. They receive access to
machine shops in order that they may
work on their ideas, they meet with

other innovators to compare and co-
ordinutc research.  and they get prc-
ference for admission to technical
education courses of fe red  by
S I N A F O R P  (Sistema  National para
la Formation de Profesionales). For
a worker to be eligible for such
government support, s/he need only
he recognized  as an innovator hy her/
his co-workers who inform the cen-
tral oftice of the CST of their
decision.

Each aspect of the Innovators’
Movement exhibits the same spirit of
democracy, from the government’s
opening of resources to the Innova-
tors, to the election of Innovators by
their co-workers. to the expectation
that Innovators w*ill s h a r e  their
knowledge and skill with their co-
workers.

That spirit of democracy has cvcn
invadctl such traditionally conserva-
tive fields as medicine. A series of
health-rclatcd  technical seminars
open to all health workers (lab techs.
nurses. doctors, etc.) took place in
Managua in September of 1082. The
director of the Medical  School, Dr.
Oscar Flores, stated that such meet-
ings used to be for doctors only.
Albert0 Sequeira. a delegate of the
health workers’ union FETSALUD
declared that the opening of such
seminars to include health workers
other than doctors is important
because it helps ‘to break the doc-
tors, monopolization of scientific
knowledge’. Such efforts to broaden
the accessibility of knowledge are
common throughout Nicaragua.

Peter Downs, Science for the People. 1983.
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In generating new agricultural technologies. two re!aied  processes  arc
involved: natural selection processes (the survival over time of the fittest
plants and animals in specific  agro-climatic environments): and human cxperi-
mentation and selection processes when people, whether farmers or scien-
tists. intervene and help generate. select or promotc certain  technologies
rather  than others. In the car!] J days of crop tlnmestication  natural selection
dominated,  although farmers  did, and still do. intlucnce  the process,by  choos-
ing in their fields those plants that have  more desirable characteristics than
others. As tormai crop-improvement programmes  dcvcloped, human activi-
tics became relatively mom important although natural selection still plays a
very important role when. for cxanrplc,  plant brccdcrs place their new plants
in disease-prone  environments so as to ‘screen ou.+‘ those lines that may be
susceptible to different types of rusts.

One of the problems for some plant-breeding programmes is that experi-
nicntiii  starions  arc not located in rcpresentativc  agroclimalic conditions for
the crops they are developing. As a result. the new plants arc not being
screened  for their suitability for local rcprescntativc soil types.  pests. diseases
etc.

In the development of non-genetic agricultural tcchnologics. such as irriga-
tion techniques, cropping patterns. pesticides.  herbicides.  etc., the human
factor has always been dominant, although of course, natural selection  pro-
cesscs  have impinged because agricultural production involves biological
organisms at one stage or another.

In recent years, considerable effort and money have gone into strengthen-
ing national and international agricultural research  and dcvclopment (R & D)
systems. While these formal systems are important, there is also a need to
give attention to the significant role of informal R & D systems found in rural
communities, and discuss ways in which formal and informal systems can be
more closely linked.

There are numerous  examples of how such an informal R & D system oper-
ates and why it is important.

In Bangladesh in the late 1970.5,  a group of researchers found that some
‘traditional’ varieties of deep-water rice had yield potentials of four tons per
hectare of rough rice without modern inputs. By the standards of experimen-
tal station yields, these were extremely good. It was also found that farmer-
named varieties were specific to particular hydrological zones in water depth,
and that the overall yield potential of local cropping systems without modern
inputs was high. Thus, the local informal R & D system had developed varie-
ties and cropping systems of considerable yield poential that were relevant to
local conditions.

In recent triticale trials in the Himalayan hills, it was found that the ‘local
check’, i.e., the crop that farmers would have grown if they had not been
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working with the researchers, yielded in some locations at least as well as the
IVN triticale varieties  and the high-yielding wheat  check in the trial. Indeed.
in some maize trials in Bulandshahr. Uttar Pradesh. India when scientists
were testing their varieties and recommended practices 1-rr  target groups of
farmers. they found that the local composite variety and farmers’  practices
gave a yield of 7.2 tons per ha compared with (1.1  tons for their own package.
While recognizing in these cases that some of the genctic materials in the
‘local’ varieties may have come from early work at cxpcrimcntal  stutic~ns.  the
point is that, in specific agroclimatic  environments in Asia. there may already
IL far, IIIOTC  yicid potential in the existing crops and croppin,0 systems than is
realized. The gcnctic  technology ihat exists today owes as much to the infor-
mal R bi D sys!cm  as it dc:es to formal research.

As regards the specific effects  of informal R 8: D on recent v<aricties of rice
and wheat from experimental stations. wc find that new clevclopments  have
come about hccausc  of the informal system. For example. after ‘dwarf’ If<8
rice was introduced in Bangladesh. farmers wcrc found to he activ,cly  selcct-
ing from the dwarf material those plants that had longer stems and were more
suitable  to local conditions. Recently  a group of CIMMYT scientists noted
that there were farmers  with some plants of the imprcwcd variety of wheat.
Sonalika,  which vvcrc  far less susceptihlc  to leaf rust than others.  To capitalize
on these dcvclopmcnts  the CIMMYT group suggested that researchers cdllcct
rustfrcc  heads of wheat and multiply the lines that arc resistant.

The fact that farmers  conduct agronomic research is borne  out try the rapid
spread of improved  varieties of wheat in India and Bangladesh in the 1960s
and 1970s.  After official demonstrations wcrc  m;~dc in farmers‘ fields to show
the potential of the new seeds, often under optimal or high-input conditions.
it was frequently the farmers themselves who adapted  those packages to their
own conditions. Since the mid-1970s.  about 70 per cent of the high-yielding
wheat varieties in Bangladesh have been grown without irrigation. This rapid
spread of wheat has surprised many scientists and extension agents who did
not appreciate its potential on the residual  moisture conditions in Bengal.
Unfortunately, scientists have frequently overlooked the importance of
farmer R bi D to agronomy practices. Only too often they have seen the non-
adoption of the full package as a sign of backwardness on the part of farmers
or as a result of inadequacies in pricing policy. the supply of inputs. etc..
instead of monitoring the creative way in which farmers have modified and
adapted inappropriate packages of practices and then capitalizing on such
new developments by passing the information on to extension agents.

Other inventions from Bangladeshi farmers include: the testing of wheat
seed germination on bamboo leaves hefore  planting to determine what quan-
tity of seed to use; the application of fertilizer after occasional rains in winter;
the use of tins, polythene bags and tocai drying practices to keep seeds in
good condition during the monsoon; the adaptation CJE  the rice paddle
threshers for threshing wheat; the sowing of wheat on ridges (like potatoes) to
facilitate irrigation on impermeable soils; the division of p!ots  with ridges and
channels to optimize the use of scarce irrigation water:
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The case of the bamboo tube-well in Bihar is an example of informal engin-
eering research.  Farmers and rural artisans responded  to the introduction of ;I
‘lump package’ of two steel tube-well  and fixed pump set - inappropriate to
local conditions - by developing a low-cost bamboo tube-well and serving
several of these by a single diesel pump set mounted on a bullock cart.
Another engineering example of research by rural people comes from Ban-
gladesh where the standard hand-pump - originally introduced to provide
drinking water-is now being used for irrigation purposes. It is interesting to
note that the use of hand-pumps for irrigation is also spreading in India in
arcas north of Patna.  Bihar.

These examples show that the rural communities in different parts of Asia
arc not mel’e passive recipients of technoiogy  that is transferred to them from
Wcstcrn  co&tries or forma! yesearch  and development programmes. in agri-
cultural communities  there continues to be a dynamic and produclivc  infor-
mal research system in its own right, and this interacts with any new
technologies or organizational structures introduced from outside.

In agricultural deve1opmer.t programmcs  in the past, the view has been that
icchnologies can be developed and widely adapted to a broad range of
environments. This view was supported in part by the fortunate event of the
dwarf wheats Jevcloped  in Mexico  and spreading through large areas of Asia.
Howcvcr.  this may well have been an cxccption. Increasingly, it is being
recognized that closer attention has to be given to specific  local agroclimatic
and socioeconomic conditions before and while new technologies  arc being
generated. Some of this response has resulted from numerous studies invcsti-
gating why farmers have or have  not adopted  various parts of technological
packages, developed on research stations and the production and socio-
economic  impact of the adopted tcchnologics.

The studies have helped renew our interst in the importance of farm and
village-level research programmes. Local research programmes are now
regarded as critical because scientists working on rural poverty problems in
developing countries arc dependent on the reverse  flow of information and
knowledge to assess  local  agroclimatic and socioeconomic conditions ade-
quatcly so as to establish research priorities and allocate scarce resources effec-
tively. ,,

Three interrelated types of information emanate l’rom informal R & D sys-
tems.

- Technical and organizational innovations that make efficient use of
resources scarce to farmers. The bamboo tube-wells in Bihar and hand-
pumps for irrigation in Bangladesh are examples that could be directly
extended to other similar agroclimatic and socioeconomic environments
and quick,ly  evaluating them against national development goats  for pro-
ductivity. employment. etc. In some circumstances. only minor adap-
tations may be needed before these new local technologies are promoted
in other areas.

- Signposts for new research that scientists in the formal R &D system
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might start to work on. Examples here  are the methods :>f grirwing *wheat
on ridges and some of the new cropping systems that Bang!:rdesh farmers
are developing by trial and error. Farmers selecting rice for longer stems
also emphasized for scientists the importance of this characteristic in rice
varieties to be grown in Bangladesh. In addition, the re!atively high
yields of deep-water rice with no chemical fertlilizers  pointed scientists in
the direction of investigating the importance of blue-green algae as a
source of nitrogen.

- Methods for conducting cost-effcctivc  research and classifying know-
ledge. For instance we know that a farmer often tries  out a new variety.
fertilizer or other agronomy practice on a small patch of land next to his
normal crop to see which responds the better. Similar yes/no  trials on
farmers’ fields by researchers can quickly identify whether a broad arca
of research is relatively important before fine adjustments are made for-
different types of complex treatments in the design of on-station or on-
farm experiments. Far better use could be made by scientists of indige-
nous technical knowledge. In some situations farmers can often suggest
proxies for different sets of circumstances that can greatly reduce the
time and cost of analyzing situations by more conventional methods.

One of the most difficult rural development problems :oday is the cffcctivc
communication of information from the poorest groups in local rural comniu-
nities to influence the decisions taken by formal R & D programmes. This
How of information from the grass roots is important, whether it is of the type
by which scientists learn and capitalize on R & D carried out by rural people
or whether it is information that helps scientists to diagnose and solve local
problems better. Strong, pragmatic. interdisciplinary. locally designed farm-
and village-level surveys and experiments are a means  of improving the
transfer of information and technology from the grass roots up to htgher
levels of decision making.

Stephen D. Biggs. Ceres. 1980

Indigenous Technical Knowledge

Discussion of the uses of ITK (Indi- wide range of possible uses for ITK.
genous  Technical Knowledge) tends in addition to its use in R & D. the
to focus on its use in R & D. Techni- range of different kinds of technical
cal change takes place in a large var- change process is collapsed here into
iety of ways, many of which do not five categories.
involve knowledge-creation by R &
D. Also, even when R & D is - Technical change may take place
involved, a wide spectrum of other, as a result of adaptations or
complementary, technology-using improvements of existing pro-
activities is involved. To illustrate the duction systems which are car-
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ried out autonomously by those
operating those systerns. Such
forms of  technical  change
involving learning to produce
more efficiently arc common in
dynamic ‘modern’ productLn
sectors. However. even so-
calied ‘traditional’ sectors arc
seldom as technically static as is
often suggested - the adap-
tat ions and improvements to
production methods which are
affected by those operating such
production systems can be signi-
ficant. However, as production
systems come to embody new
types (and perhaps increasingly
complex forms) of technical -
knowledge, the ability of the sys-
tem operators to adapt and
modify these  depends on their
accumulating relevant  technical
knowledge in parallel with the
acquisition of new production
techniques. Without this parallel
indigcnization of the technical
knowledge which underlies tech-
niques, technical change must
depend increasingly on special-
ized agents of change rather
than on the autonomous minor
innovative activity of indigenous
system-operators.

- - Technical change may take place
as a result of the adoption by
producers of new methods
developed by others. Very often
adoption must be accompanied
by adaptation and modification
in order to tit the new methtid
efficiently into the existing pro-
duction system.

Even if technical change is
based on methods developed
outside a particular social group,
an indigenous technological
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capability is needed to assess
and evaluate the new method (to
decide on whether and how to
use it). to adapt the production
activities within which the nen
method is to he used. and possi-
ably to modify the new method
itseif. This modification may be
carried out by the adopter of the
new technique or may have to be
carried out, at last partially. by
specialists. Even with outside
specialists, howcvcr. technicai
knowledge within the group may
be needed  to identify. specify
and communicate the modifica-
tions that are necessary.
Technical change involving the
use of some new method of pro-
duction may take place through
incorporating es&g technical
knowledge into an item of capi-
tal equipment. Such technical
change may involve the use of
technical knowledge already
available to capital goods pro-
ducers. These  specialists in using
technical knowledge to embody
it in capital  goods may be large
machin;ry and equipment pro-
ducers. small machinery work-
shops. or viliage blacksmiths,
carpenters and masons. Techni-
cal change can be effected in this
way without involving anything
resembling R & D.

If ITK is to he applied in
effecting technical change. then
its use in this form of change
may be important. One would
have to be concerned about the
acquisition and use of relevant
technical knowledge, and maybe:
about the prior development of
the types of non-R & D capa-
bility needed to acquire. use,



and embody it in capital goods.
- Technical change may take place

as a result of design activities. If
a substantially new type of capi-
tal good is to be produced. some
form of design activity (however
rudimentary) is likely to be
involved. Design activity may
a l s o  be involved  i n  cffccting -
~ypcs of technical change  which
involve no new capital goods at
all, such as the design of a new
cropping pattern, t h e  spccilica-
tion of {new) patterns of fcrti-
lizcr applica!ion.  the design of a
new set of procedures for using
water suppiies, and so on.

Design is often closely linked
IO R ~‘4 D in order to incorporate
newly-crcatcd knowledge in a
new system of production. How-
cvcr, the specifications of new
production systems arc often
based on existing knowledge.
Existing knowledzc is selectively
drawn upon and synthesized to
design a new way of doing
things. Such ‘existing’ knowl-
edge may have been  created by
R & D at some earlier time, but
can be used in designing new

indigenous use ol technical
knowledge to carry out this
design-based i:pc of technical
change.  Thi,-  :‘,);I\ imply the
prior acq II ) :,,  , , I : ‘I ‘# of :-elevant
technical  knowlc&e and the
prior accumulari.  .’ of indig-
cnous  capabili’j::i  :. ii>c i t .
Tcchnlcal chang; may takca place
a s  a  resuii of R & D. Where
e x i s t i n g  know!cdgc  is  inad-
equate for specifying efficient
and appropriate new methods of
production, new knowlcdgc has
to hc created.  Almost anybody
can experiment to create new
technical knowlcdgc  - peasant
farmers as well as capi! goods
producers  a n d  d e s i g n  cngin-
WI-S. Kno~vlcd~c-cremation  b y
R & D can then take place
entirely inside or entirely out-
side the indigenous system,
Alternatively R & D may take
place partly within and partly
outside the indigenous system.
with different elements of the
knowledge needed to develop a
new system Rowing inside out
and outside in.

methods of production without The variety of forms of interaction
any further R & D activity. One between the indigenous and non-
should also take note of the rcla- indigenous systems is widened
tive importance of new, further when we take account of all
R & D-created knowledge in the non-R & 3 activities which are
the specifications for most inno- needed to effect technical change -
vations.  Even for very advanced even R & D-based technical change.
technical systems new know- The knowledge created by R & D
ledge immediately derived from must be incorporated, with large
R & D is often only a small part amounts of pre-existing knowledge,
of the total knowledge which into designs and specifications. Parts
designers incorporate into the of these specifications may have to be
new system. transformed into capital goods, and

So the use of ITK to effect the new technique may have to be
technical change may mean the modified. as may the broader pro-
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duction  system within which it is to
be used. Technical knowledge must
flow between these different activi-
ties. and if, as with R & D. some of
these activities are carried out vvithin
the indigenous system and some
outside, technical knowledge may
flow both inside to out and outside to
in.

In four of these live categories of
technical  change.  then, R & D is not
directly involved. In the other, it is
not the only activity involved. This is

Martin Bell, IDS Bulletin, 1979.

not to state that R & D is unimpor-
tant. but rather to indicate that R &
D is by no means the oniy, or necess-
arily the main, use for ITK. Othei-
uses may be far more important in
order :0 arrest; and hopefully
rcvcrse, the decay of ITK. and to
build up greater involvement in and
control over  technical change on the
part of rural I. _ iple - both as an
objective in its own right and as a
means to effect more appropriate
forms of technical change.

The links of modern scientifc  know-
ledge with wealth. power and pres-
tige condition outsiders to despise
and ignore rural people’s own know-
ledge. Prioritics in crop. livestock
and forestry research reflect biases
againsi what matters to the poorer
rural people. They concentrate on
what is exotic rather than indigenous
(e.g. exotic cattle over local goats;
rubber, coffee and cocoa over millet
and sweet potatoes), mechanical
rather than human. chemical rather
than organic (e.g. chemical fertilizers
over goat droppings), marketed
rather than consumed (e.g. crops for
export over subsistence  crops), male-
based rather than female based.

Examples of their superior-  wisdom
can be found in their preference for
mixed cropping, their knowledge of
the environment. their tine abilities
to observe  and discriminate (plants.
climate. animal behaviour, for
example) which can provide more
accurate data on which to act. and
their inventive agricultural experi-
ments.

Whi’;t science has much to contri-
bute, rural people’s knowledge
drawn from experience is often
superior in their own context to that
of outsiders. Indeed it has been des-
cribed as the single largest know-
ledge resource not yet mobilized in
the development enterprise.

Modern scientific knowledge and
rural people’s knowledge are com-
plementary in their strengths and
weaknesses - rural knowledge is at
its strongest with what is observable
(although local beliefs and practices
can be harmful. especially  in health
and nutrition). and scientitic  techno-
logy is superior in being able to
measure precisely and examine mic-
roscopically. Combined they may
achieve what neither would alone,
but for this, outsider professionals
must be prepared to stop, sit down,
listen and learn.

In this move towards really helping
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Professional values
and preferences

A. For technology, research and
projects

FlRST LAST
Urban Rural
Industrial Agricultural
High-cost Low-cost
Capital-using Labour-using
Mechanical Animal or Human
Ino:ganic Crganic
Complex Simple
Large Small
Modern Traditional
Exotic Indigenous
Marketed Subsistence
Quantified Unquantrfied
Geometricai liregular
Visible and seen Invisible or unseen
Tidy Untidy
Predictable Unpredictable
Hard Soft
Clean Cirty
Odourless Smelly

B. For contacts and clients
FIRST LAST
High s!atus Low status
Rich Poor
Influential Povveriess
Educated Illiterate
Male Female
Adult Child
Light-skinned  Dark-sk inned

C For place and time
FIRST LAST
Urban Rural
Accessible Remote

Dav Night
Dry season Wet season

the rural poor help themselves, pro-
cesses which deprive them and main
taintheir deprivation must be slowed
down, halted and then reversed.
Three reversals of this kind should in
part icular be considered: spatial
reversals away from concentration of
professionals in urban areas to rural
areas, and a general decentralization
of resources, power and funds; revcr-
sals in professional values and prefer-
ences. putting what is now regarded
as ‘last firs1 and as ‘tirst’ last (see
box): and reversals in specialization.

This is not to say that Third World
professionals should abandon the
‘first’ list. nor that poor countries
should abstain from developing the
expertise to manage technological
hardware or from negotiating sales in
this area, since so-called ‘high’ tech-
nology has had and will continue  to
have important applicat,ions  in attack-
ing rural deprivation. However.  it is
commonplace that the pursuit of
‘first’ values favour the rrcher  and
neglects things directly important to
the poor. Reversal in specialization is
also needed to enable the identih-
cation and exploitat ion of under-
recognized resources and oppor-
tunities often lying between disci-
plines, professions and departments.
New economic niches and livelihoods
can bc generated by exploiting slack
resources and applying new techno-
logy to ways whch e n a b l e  p o o r
people to establish rights to these
resources and flows of income from
them.

These reversals requ i re  p ro -
fessionals who are explorers and
multi-disciplinarians. Such new pro-
fessionals who put the last first do
already exist - the hard question is
how to multiply their number.

Robert Chambers.
Development Forum. 1983.
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The development of modern sugar processing iechnology is a relatively recent
phenomenon. Well into the nineteenth century  crystal sugar production iook
place under condinons  which are very similar to current open-pan sulphi-
tation (OPS) technology. The first major improvements undertaken  con-
cerned the crushing process. Wooden vertical rollers had initially been used in
the fifteenth century. with iron being suhstitutcd in the mid-scv:nteenth  ccn-
tury. It was only in 1794 that the first isosceles-shaped  roller-crushers  were
introduced.

At about the same time beet-sugar technologies  were being devclopcd.  In
1799  Achard  presented  Frederick William 111, King of Prussia with a sample
of sugar and asked for a ten year monopoly on producing sugar from hect. By
1812 there  were twelve beet factories in Prussia but these sank into oblivion
and it was only in the late 1820s  that beet  sugar production was reinvigorated.
Even then the survival of this technique was uncertain and in 1844 the em-
ncnt chemist Justas  vm Liehig concluded . this fine manufacture canr~ot keep
going long it has no future it is not worth the great sacrifice and offers no
advantage .__ it is like a costly hothouse plant’. but it was in France that hcct-
sugar technology prospered.  largely due to an attempt by Napoleon  to cir-
cumvent the English sea blockade. However, after the Treaty of Paris in
1814. French markets were reopened and ths: 334 factories which had been in
operation by 1813 were almost a11 closed down: only in the 1x30s  did the
French industry begin to expand again. Thcreaftcr the technologv thrivfed,
with the sugar-beet recovery rate rising consistently.

Technological improvements in cant sugar at~osc partly as 21 response to the
increasing competitiveness of beet sugar. Although largely hased  on techno-
logies invented for other purposes, the development of the industry made an
important contribution to the emergence of the science of chemical engineer-
ing. For example, the Hurst  school of chemical engineering in the USA. the
Audoban Sugar School, was founded as an experimental station on a sugar
mill in the 1890s. Indeed the chemistry of inversion was only understood after
the 18.50s.

The milestones in the industry‘s maturation can be classified into three
groups, those which increased recovery, those which promoted energy
efficiency and those which improved quality. In the first was the introduction
of multiple-effect evaporation. The first possibility of the use of steam was
patented in 1692, but only in 1813 was the vacuum pan invented, and the mul-
tiple effective system (that is, incorporating more than one vacuum pan. and
optimizing the use of energy) was first installed in 1844. Despite its advan-
tages the technology spread slowly. The vacuum pan was invented in 1813,
yet by 1827 only six English plants used it; it was first used in France in 1824,
and only in 1834 was it introduced into a sugar colony. Centrifuges were
invented for texti:_  drying in 1839 and first used in the sugar industry in 1843.
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The introduction of :;ced grail).,  into q~stallization was patented in 1X65.  but
was preceded , y the introductic:  1 of agitation  tcchniqucs  to increase the rate
of crystallization ir! 1X60.  With respect to quality. the first major improve-
ments occurred with the introduction of sulphurous acid to neutralize lime in
1X10, with bone-ch;:r  decolourization ii-,vcntcd  in 1X20.

We can set therefore that the emergence  of modern  beet and cane sugar
processing technologies has taken almost two centuric‘s.  It was a process
which had its ups and downs, depended heavily on protection. and sp~~cxl
slowly. Technological improvements rcRcctcd  not only the application ot
scicntilic and technological principles to production, but also stimulated the
cmcrgcncc  of chemical engineering as a spccializcd  scientific  cndeavour.  1’~)
the 1970s the tcchnoltrgy was ‘mature’. Sucrose extraction in best-practice
plants cxceecls  X5 per cent of potential ;ri~I  the product is aimost entireiy  fret
of impurities. Technological improvcmcnts arc now oricntatcd towards the
introduction of process controls to rcducc  the lahour input. minimize the
operational losses of sucrose aid maximize  fuel efficient);.

By contrast. compare  the development of OPS technology. Only in the
IZOs was attention given to improvcmcnts. with a brief attempt to increase
the cfficicncy  of boiling. It was around 191.5  that OP and kharidsari  techno-
logy lirst divcrgcd. with the introduction of small ccntrifugcs.  n~utlcllcd on
those of the VP mills. Although sulphitation  ciarilication techniques  were dis-
cussed in the 1930s.  it took almost twenty years for lime-sulphitatior? tcchno-
logy to he tried. but in 1952. the first demonstration OPS plant (built in 1948)
was closed. declared  uneconomical. and the research programme was ended.
Then in 1955 the Planning Research and Action Institute (PRAI) was sc! up
by the Uttar Pradesh Government.  with Rockefcllcr Foundation funding. It
built a demonstration plant at Ghosi in 1955-7  and organized the first Techni-
cal Seminar to discuss and disseminate OPS technology in 1957. By I%(). fol-
lowing the Second Technical Seminar in 1’95’9  over !OO OPS plants were in
operation and this was followed by the first introduction of the hydraulic
crusher (again modelled on those of the VP mills) in I96l. Then. in quick suc-
cession, double-stage crystallization and four-pan boiling systems were devel-
oped, interspersed with iwo further Technical Selninars.

By the mid-1970s over 6,000 OPS plants were operating, representing a
very rapid pace of diffusion. Yet. it was questionable whether this OPS rech-
t-.ology was viable without state intervention. A number of studies were
undertaken which made this very point and Forsyth went so far as to cm-
elude:

Moreover, as innovation proceeds in sugar machinery. the advantages of
sophisticated methods will almost certainiy  increase for nearly all R & D is
being done at the capital-intensive end of the factor proportions spectrum
and, in any case, the scope for technical inlprovements at the labour-inten-
sive end of the spectrum is strictly  limited: the very considerable improve-
ments in labour-using methods required to overtake even existing capital-
intensive methods would appear to be outside the bounds of technical
possibility.
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Faced with the unviability of OPS technology, the Indian engineers  respon-
sible for its development drew a dramatically different conclusion: namely.
precisely because little R & D had been put into OPS technology. it would be
feasible to improve it with relatively little effort. In the words of M.K. Garg.
the key Indian development engineer:

The large-scale technology took about 125 years to dev~slop to the present
efficiency. Most of the present day resources are on its side. viz. rich infra-
structure. capital and finances., political influences and demarcation  of mar-
ket. The mini,-sqar of OPS khandsari is only twenty-two years old. Even if
a small part of these resources and development facilties  arc provided to
mini-sugar technology, it can even compete with the large-scale sugar com-
plexes having their own cane cnltiva!/on.

So a programme of R & D was instituted in 1964. This programme identi-
fied the need to improve the furnace and crushing technologies and after vari-
ous obstacles were overcome, took seventeen years to mature. The result was
the development of a screw expe!ler  and a shell furnace. The consequence is
that OPS is now a viable technology, able to opsrate profitably in India,
Kenya and probably many other LDCs, without state protection.

As to the future, the Ir?dian engineers accept that it is probably unlikely
that they will bc abie to exhaust more sucrose from juice as long as the plants
operate under atmospheric conditions. Therefore, together with the Ecole
National Superieure  de Industries Agricoles and Alimentaires in France, they
are seeking to exhaust sugar from molasses. Through a further lime-phosphi-
tation process, supplemented by ion exchange, it is hoped to remove impuri-

Sugar processing technology has developed slowly. (West lndies
Committee)
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ties from rnnlasses  to provide liquid sugar which has industrial uses.  By
further concentration this can then bc converted into a 5ne powdered sugar
called ‘bura’  in Hindi. If these attempts  arc successful  the sugar recovery rate
of OPS technology looks set to match. or even possi!ily cxcced. that of the VP
technology.

What relcvancc  has this story got for the wider question of Indigenous
Technical Change?  We believe  that there arc six major conclusions which can
be drawn.

The improvement in OPS technology is a much more recent  phenomenon
than that for VP mills. It can also bc seen that tbc rcccnt development of the
SCFCW  cxpcllcr  and the shell  furnace have had a major impact in closing the
gap bctwecn  the two technologies. Thus the error of judgcment of obscrvcrs
such as Forsyth and Baron lies largely  in their static viewpoint; without a
wider timepcrspcctivc it is easy to misjudge the rclativjc  worth of the alterna-
tives.

It is diffficult  to know whether a similar picture emerges with rcspcct  to
other ‘Third World technologies’. Certainly the Indian engineers appear to
have  been correct in their assessment that prcciscly  because OPS technology
had hccn neglected over the years. the returns to marginal inputs of K & D
would bc subs!antinl.  Thus. insofar as a similar story can be told for other
technologies  cmcrging in LDCs, it is important to have a wider time-horizon
than is often displayed in their evaluation.

The literature  of development economics  is rcplcte with incantations
against the costs of protection and the refusal of infant industries to ‘grow up’.
While many LDCs indeed suffer from static, incfticicnt industries. this riced
not always be so, as we have seen from the case of OPS technology. Indeed it
is often forgotten that beet-sugar technology in Europe, and efficient VP mills
in India, Kenya and elsewhere. benefited from. and grew to maturity during
extended periods of protection. Similarly. without state protec!ion,  OPS tech-
nology would have been crushed in its infancy. Therefore in pursuing policies
which enhance the potential of ITC, it will often be essential to protect or sub-
sidize emergent technologies.

This conclusion has particular relevance for the industrial strategies  of
LDCs at this point in history. Following the rapid growth in Third World debt
in the 1970s many LDCs arc being forced to accept the intervention in policy-
making of multilateral aid agenctes  such as the IMF and the World Bank.
Amongst the conditions often specified in loan packages is a reduction in pro-
tection offered to new industries. Indeed one of the most influential advisers
to the World Bank suggests that infant industries should only be given ‘five to
eight years’ to grow up. Yet the experience of VP sugar-cane technology,
beet-sugar technology and OPS technology all suggest that ITC takes a lot
longer to mature. A five or eight year period may be adequate to reduce the
‘X-inefficiency’ with which imported technology is used, but the experience nt
the sugar industries suggests that it is wholly inadequate for the development
of a new type of technology or, in the case of LDCs, for the maturation of
ITC. Of course great care must be taken in this matter since protection
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may be a necessary component for ITC to occur. but it is hv no mean5  ii 5uf-
ficicnt condition.

For many dccadcs  the Indian scientific infrastructure was criticized for
being marginal to the needs of domestic  industry and for pursuing research
programmes  which wcrc designed to maximize international  prcstiye  rather
tllan meet  local needs.  This was patently not the case in ihe dcvc!opment of
the screw  cxpcilcr and the shell furnace: morcovcr it was only hccausc  the
technological  improvcmcnts \verc directly linked to particular plants  which
scrvctl  ah guine:r-pigs. tha t  the;~,  wcrc brought  to fruititm. Kclatcd t o  t h i s
cndogcniza!ion  of Indian scicncc  and technology li:ls heen  the emcrgcncc  of ii
clomcstic  capital gcmds  s(‘::ior which has specialized in mccting the ncccls ol
local. small induslry.  In the most successful casts.  thcuc  capital foods lirms -.
which arc Inci,casingly  science-based.  employing cngiltccr5  i n  dc.sign  dcpart-
mcnts --~ arc clil-cctly  linked by ownership  to 01’S plant>. This allows them not
only to identify  tcchnolo$cal prcihlcms.  but also provides  2 fertile ground in
which they can test improvements.

Although the dcvclopment of VP sugar cant technolufy  was partly rcspon-
sitdc for the emergence  of the scicncc of chemical cngincering,  it also pro-
gre:;sccl  by taking  up inventions from otho- industries. Thus the rolicI-  mills
wcrc f~irst dcvclopctl  for othcl-  uses.  and the centrifuge  wit5 originally invented
for the textile industry.

01’S technology hits. in a similar way. Icant scIcctivcI\.  on the ‘technological
&I(‘, cspccially that existing in dcvcloped countries.  it was ;I conscious  move
hy M.K. Garg to develop a plant that was root4 in the traditional labour-
intcnsivc  practices  of the old khancl>ari  IiiilIiIIfilctIIcrcs.  hut using down-scaled
and suitably  adaptctl  versions of modern. larger-scale  plant - cr&crs.  cr!;s-
tallizei-s and so on. In addition to this. scvcral novel units nccdcd  to bc devcl-
aped - latterly the shell furnaces and cspcller - where inspiration was
sought from a variety of bodies of existing technological espertise.  Thus the
expeller. originally based on a variant of an Indian oil-seed press by 1.U. Patel
in the early 197Os,  was progressively redisgned by M.K. Gnrg. drawing on the
experience of the French Bagasse  dewatering presses. At one stage a retired
engineer.  tracked down in the Canadian backwoods. described the zngineer-
ing rules of thumb he had utilized over the years. Similarly. the shell  furnace
has gone  through a lengthy period of evolution. and in its current version  uses
a dcvclopment of the well-known ‘Ward’-type hcnrth as a ccntra!  fca;ure.

Thus, in pursuing Third-World technological improvements.  thcrc  is much
to draw on from the experience of the rest of the world: the skill lies in being
able to locate it. draw the relevant lessons. and adapt and integrate it into
suitable designs for local use.

When comparing VP mills in DCs and LDCs there is generally little differ-
ent in the technology. save perhaps in the degree of automation and hence the
labour-intensity  of the plants. However. there is a clear difference between
VP and GPS technologies. since by virtue of the vacuum-boiling the former is
inherently capi?al-Intensive  and operates at a ‘@her’  level of technology. It is
also inherently open to economies of scale in production. As a consequence
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OPS technology is much more likely to he appropriate for Third World oper-
ating conditions - with large supplies of lahour, weak technological infra-
structures and balance of payments constraints-than for DC environments.
It represents an example of Third World technology. not just because of its
origins but also because of its operating characteristics.

The question is whether this is a unique phenomenon. or one example of a
kind. It is still too early to know given the embryonic state of ITC in much of
the Third World. But there are increasing signs of a divergence  between DC
and LDC technologies. with the former hcing geared to systems-gains based
upon the widcsprcad diffusion of micro-electronics in process, and the latter
conccrncd  more with incremental technical change at the sub-process Icvcl.
The cvidcncc also shows that technology exports from LDCs tend to go to
other LDC~s,  thus suggesting that their competitivcncss  arises  as much from
appropriateness  as from price.  Certainly this is the cast for sugar. where tcch-
nical change in VP technology is orientated to the introduction of clcctronic
process controls to automate production further. by linking various sub-
processes into a coherent system. In OPS. as we have seen, past and future
technical progress is focused on circumventing bottlenecks  in particular
staics.  Automation, and the use of clcctronics.  is a Ions way down in priority.
But :is  ;I consequence of thcsc  varying foci. W C  find the LDC tcchnoiogy
increasingly appropriate for LDC operating conditions.

In the development of OPS technology international agencies  played a cru-
cial role in identifying relevant technologies alrcndy used in other industries.
In itsc!f  this is an important function, saving LDC tcch!lologists  from the
necessity of rc-inventing the wheel. But there is an equally important role yet
to be played in disseminating these and other technological advances to wider
users. The need to do so arises largely  from the undcrdcvelopcd anturc of the
LDC capital goods industries. Unlike their multinational DC col.nterparts.
these Third World firms do not possess the institutional infrastructure
required to generate markets and transfer the technology. Thus ITDG has
been instrumental in nurturing OPS sugar production in East Africa. and a
similar institutional role is siill to be played in other parts of the Third World.

One of the obs~ncles  which will have to be faced is the coalition of parties
with a vested interest  in pushing VP technology to the Third World. Not only
does this include the machinery suppliers and foreign investors, but often also
bilateral aid agencies (interested in assisting their country’s machinery sup-
pliers) and multinational agencies who have a strong, historic commitment to
large-scale sugar production. using VP technology.

Raphael Kapltnsky.  Sugar Processing: The Development of a Third World
Technology, 1984.

The thing looks simple and easy. Do not deceive yourself. To make sugar  isrren!!y  one of the mnst  di~fficu!t things in the world. And to make it right IS
next tdimpossible. -Mark Twain
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2 TECHNOLOGY TRANSFER AND AID

/ uisitio~ of Tech0
Capability in Developing Countries

Market failures in the creation and
the diffusion of technology are at the
heart of the international debate
about technology transfer. ‘l‘echno-
logy has characteristics of a public
good in that. once produced. 11 is not
dcplctcd through further U S C  b y
others. It is usually presumed that
the cost of transferring technology is
zero and that additional uses of the
technology do not detract from its
value.  On those  grounds, achieving
optimal welfare requires  that tcchno-
logy be availahlc to all potential users
without charge.  This argument is the
basis for claims that developing  coun-
tries should have free (or cheap)
access to developed countries’ tcch-
nology. But fret diffusion prc-cmpts
markets that the creator might have
served. and may thus remove ihc
incentive to innovate. ‘The ps~cnt  sys-
tem permits the diffusion of techno-
logy while attempting to protect the
proprietary rights of the innovator.
In exercising these rights, technology
suppliers seek to restrict use of the
iechnology so as to maximize their
returns. Control over the supply.
plus the buyer’s ignorance regarding
the true value of technology. can lead
to excessively high prices.

High prices for technology and
restrictions on its use are the basis for
many developing countries’ call for
an international code of conduct on
the transfer of technology and a
revision of the international patent
system. But no satisfactory agree-
ment has been reached on either

because of the inherent conllict  of
intcrcsts  hetwccn the suppliers and
the demanders. which mirrors
society’s fundamental dilemma
bctwccn the nel:d to stimulate the
creation and t h e  nccc!  lo cncoura~lc
the diffusion of t8cchnology.

Many govcrnmcnts  in the devclop-
ing world have  adopted ‘dcfcnsive’
measures - th;lt  is, measures that
control contractual technology
transfers - in order to redress the
bargaining asymmetry and prorcct
the dcvclopmcnt of local technologi-
cal capahilitics. Aithough such rctu-
lations have helped reduce the price
and improve the terms  of the con-
tractual intlow.,  they may also have
affected the character of the foreign
technology that can bc imporicd.
Foreign technology suppliers  are
unwilling to sell when they consider
the returns too low. Moreover, direct
foreign investment is often the only
means of obtaining access to closely
guarded technological assets. It is
also not clear that regulating formal
infows has stimulated the develop-
ment of local capabilities. Such
development requires technological
effort on the part of local firms,
which is not ensured by regulation of
or protect ion from technology
imports.

Less developed countries typically
obtain many elernents of technology
from more developed countries. But
there are various combinations of
foreign and local contributions.
Information. means. and under-
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standing can be provided by
foreigners who retain  ownership:
purchased  f r o m  f o r e i g n e r s ;  o r
acquired through indigenous efforts
to translate foreign technoiogical
knowledge into specific methods.
And technology can hc transferred
with varying degrees of human capi-
tal accumulation and institutional
dcvclopmcnt.

At one cxtr-cmc.  3 package consist-
ing of’ all the elements is transferred,
with indigenous  involvement limit4
to an unskilled i&our force - as
with direct foreign investment. or to
operating the technology - as with
‘tur-nkcy‘  projccis.  (In the latter cast,
a foreigner contracts to provide all
the elcmcnts  nccdcd to design and
establish a production facility in the
local environment. but ownership is
l o c a l . )  A t  the other extreme the
underlying knowledge is assimilated
and then used to create the necessary
clcments.  The knowledge  can  bc
acquired through education. exper-
ience, experimentation. research,  OI
purchase.

The modes of technology transfer
that are most often discussed  are
those where foreigners play an active
role and provide information in an
immediately operational form -
direct  foreign  investment.  turnkey
projects, licensing. know-how agrce-
men&, and technical service con-
tracts. Rut modes  in which foreigners
play a passive role. and where locals
acquire the knowledge and later
translate it into technology. are very
important channels of technology
transfer. These channels include
sending nationals for foreign edu-
cation, training, and work exper-
ience; consulting foreign technical
literature; and copying foreign pro-

cesses and products.
In discussing what is acquired

through technology transfer. it is use-~
ful to distinguish three broad t.ypes of
capability: pnrduction capabrhty  -
that required to opcraic a techno-
logy: investment capability - that
required to expand existing pro-
ductive capacity or to establish new
capacity: and innovation capability
- that required IO develop new
methods of doing things. Thcrc is
often an Impilcit  notion that t&no-
logy transfer gives the recipient the
first two if not all three  types of capa-
bility. T-hat  is rarely the cast. The
capability to operate a techno!ogy is
diffcrcnt  from the ability to ~develop
the means of implementing  It. Simi-
larly, h a v i n g  the capabil i ty to
imptcmei~t  a technology is different
fro,n having the capability to create ii
new enc.

Production capability is not
achicvcd  by passively importing tcch-
m~logy.  It reql~ircs local participation
and considerable  indigenous effort to
master the technology’s use.
Research shows that in most cases
where the technological elements are
imported as a ‘black  box’, the recipi-
ents are not able to take full advan-
tage of it because they do not
understand how or why the black box
opcratcs as it does. ‘This hampers
their ability to improve productivity
OI- to adapt to changing circum-
stances  .-- such as shifts in input
prices or dema~~d  patterns - that
affect how it is best used.

The understanding that underlies
production capability is also an
important aspect of the capabilities
to invest and to innovate. Thus the
accumulation of local production
experience can provide the under-
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standing necessary to carry out some
but not all, of the tasks involved in
investment  and innovation.

Part of the increase in local capabi-
lities acquired through transfers spil!s
into related activities.  For example.
the capabilities gained from estab-
lishing one industry can cnabic
greater indigenous participation in
strbscquent  transfers of related tech-
nologies. increasing their cffcctive
assimilation. The accumulation ot
such expcrtcnccs  can also lead to the
creation  of specialized firms which. in
turn. permits greater  local participa-
tion in future transfers.  More gencr-
allv the incrcascd capability
cohtributcs  to an economy’s capacity
to undcrtakc independent technolo-
gical efforts, including replication or
adaptation of foreign technologies as
well as crcalion of new technologies.

Hut unless carried  out with the
explicit objcctivc of doing so. some
modes of technology transfer do not
provide  the expcricnce  that is critical
to the development of indigenous
technological capability. Tasks
involving project design and the
manufacture of capital goods. for
example, which could be performed
locally. may be carried out by
foreigners. This precludes local
learning through experience -
experience  that may be directly rcl-
evant to the industry’s subsequent
development. Moreover ,  p ro jec t
costs may be higher: cheaper local
services may not be used; and inti-
mate knowledge of local conditions,
required to optimize project design
and to take advantage of available
raw materials, may be ignored.

Any project entails much iterative
problem solving and experimentation
as the original concept is refined and

given practical expression.  Important
elements of the technology appropri-
ate to the project are deveiopcd
through applying existing technologi-
cal knowledge and enginecricg prin-
ciples to specific local circumstances.
There may even  be some  minrir inno-
vations or adaptations in the tcchno-
logy hcing implemented.  Whether
the elements  of technology  should be
obtained locally or from abroad
ought to depend on the relative costs
and benefits involved. Few would
argue that foreign technical know-
Icdge should be cschewcd.  so the
issue ultimately concerns  the division
of tabour between  foreigners and
locals in transposing technological
knowledge into concrete form.

An economy’s capacity to provide
the necessary  elements depends on
the stage of dcvclopment of the rel-
cvant sector and those closely related
to it. Firms engaged in well-estab-
lishcd  activities may often acquire
technology locally - cr!..-.her !hro::gh
their own efforts or throug!:  the dif-
fusion of expert&c from ‘,trrer  dom-
estic firms. Hiring pcrsonnet  with
expertise from previous work exper-
ience plays an extremely important
part in the diffusion of knowledge
among firms. as does the interchange
of information among suppliers and
users Of individual products,
especially for intermediate products
and capital goods.

Firms in new or relatively new
industries can rarely take advantage
of previous local experience or the
diffusion of expertise or information
from other domestic firms. Such
firms are likely to find it more cost-
effective to rely initially on foreign
technological ‘packages’ in the form
of direct foreign investment and
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‘turnkey’ contracts. As a country
develops its technological capabili-
ties, it can disaggregate these pack-
ages to import more cheaply  or
efficiently only those elements that it
cannot obtain locally.

The relative merits of different
ways of acquiring various elements of
foreign technology depend on several
factors. First, the costs and terms  at
which elements can be obtained from
abroad may be affected by the com-
petition among alternative sources of
supply and the negotiating power of
the recipient. including the degree of
government support. The second fac-
tor is the technological capability of
the recipient and stage of develop-
mcnt of local technological infras-
tructurc. The third is the size of the
market  for which the technology is to
bc applied.

There are trade-offs - involving
risks, short- and long-term con-
siderations, and private versus social
costs and benefits - between
attempting to supply some of the
elements locally and importing them.
A rationa! iirm is unlikely t o  u s e
inexperienced local engineering ser-
vices or untested capital goods, for
example, unless their use brings long-
run developmental  benetits that
more than compensate for the
greater short-run risks and higher
costs of using such local inputs. The
social benefits from increasing tech-
nological capability generally exceed
the private gains that an individual
firm can expect to capture. There are
many avenues along which technolo-
gical capability can move to other
firms, and not all of these are con-
trolled by the firm that Znances  the
initial acquisition. This discrepancy
between private and social value

o f t e n  lcads  t o  undcrinvestment.
Moreover. firms may value the pri-
vatc benefits that they do capture at
less than their true social worih.  or
consider  that tht: cost of securing
them exceeds the true social cost.

Furthermore, firms mav opt for
more expensive monopolis;ic sources
of foreign technology, such as those
that confer a well-known brand
name, because  such sources confer
monopoly power. There is than a

convergence of intcrcsts  hetwccn the
domestic  firm and the foreign sup-
plier since the domestic firm can off-
set the promise of domestic
monopoly profits against the cxcess-
ive price paid. Thus, the motives that
give rise to technology imports can
sometimes conHict  with social ohjec-
tives. In turn, whcrc imports are con-
sistent with social ob,jectivcs.
domestic firms may prefer importing
technology without considering ways
of increasing domestic technologicai
capabili!y.  Even the <implest form of
participation - intelligent obscr-
vation of activities carried out by
foreigners-entails a cost to firms.

The central issue of strategy is how
to build upon what can be obtained
from abroad to stimulate the devel-
opment of local capability in selected
areas. For many reasons, timing is of
critical importance. Since all capabi-
lities cannot be developed simulta-
neously, and since the accumulation
of any one capability takes time and
exp&ence,  the sequence in which
various capabilities are developed is
crucial. And the required capabilities
change as a firm or country matures,
because of changes in existing capa-
bilities, and because of changes in
market conditions.

If the market is small and growing
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slowly, so that investments in new
plants are infrequent. the best strat-
egy may be to acquire only produc-
tion capability. But if the market is
large or growing rapidly, it may he
economic to acquire some invest-
ment capability. Furthermore, if
technology is changing rapidly, it
may be desirahlc to insure the capa-
bility to assimilate new advances
quickly or even to innovate new pro-
ducts or processes. Or a decision  may
be made to rely on direct  foreign
investment in dynamic areas where  it
would be too costly to keep up with
rapid world technological develop-
ments.

There arc various situations in
which ii may he cost-effective to
dcvclop basic product and process
knowledge as an element of local
innovation capability. These  include

instances when foreign technology is
not appropriate or does not exist for
the needs at hand, when it can be
obtained only at excessively high
costs or is unavailable because of
monopoly supply restrictions. or
when the size of its potential market
is large enough to justify the cost of
developing it locally because of the
gains from successive applications.
Efforts to acquire substatttial  inno-
vation capability may pay off hy
reducing future costs and providing
greater Hcxihility  to adapt to chang-
ing circumstances. The difficulty of
assessing these returns, together with
differences in sensitivity to technolo-
gical considerations. may’ explain
why firms in the same industry exhi-
hit vastly different lcvcls  of technolo-
gical effort.

Carl Dahlman  and Larry Westphal,  Finance and Devc/opment.  1983.

em Example

Research has identified a number of
problems associated with the transfer
of technology in the Caribbean. for
example, various types of restrictive
business practices. transfer pricing.
excessive payments for technology,
various tie-in clauses  and inappropri-
ate technology. These problems were
found to be widespread in such
industries as food processing. baux-
ite, motor vehicle assembly, petro-
chemicals, construction, etc.

The impact of these practices is
reflected in balance of payments
problems stemming from excessive
payments for imported technology,
reduction in the export potential of

the Caribbean as a result of clauses
limiting export. problems of maldis-
tribution of income between sectors
using modern inappropriate techno-
logy and the traditional sector.
Related to the question  of choice of
techniques is the lack of employ-
ment-creation possibilities since
imported technology tends to he
capital- rather than labour-intensive.
Further. the use of restrictive busi-
ness practices tends to limit the use of
indigenous technology as well as the
technological transformation possi-
bilities.

These problems associated with
technology transfer have also been
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documented in a wide cross section
of developing countries. They
assume particular importance in the
Caribbean for a number of reasons.
To begin with, there  is the twofold
problem of dependency and vulner-
ability of the Caribbean that has
always preoccupied economists.

Dependency here is taken to mean
economic  dcpcndency  on the indus-
trialized world for capital and con-
sumcr goods and technology  in the
f o r m  o f proprietary know-how.
Given the prevailing level of devcl-
opmcnt in the Caribbean there are

no capital goods industries worth
speaking  of. The capital goods sec-
tor. if it exists.  tends to be basically
service-oricntcd rather than produc-
tion-oriented. The relative shortage
of indigenous entrcprcncurial  talent
means that foreign capital is often
rcgnrded  as a source of ‘resource tap-
ping’. Further, although the Carib-
bean is basically an agricultural
economy, most of i:s food is obiained
from abroad because of the lack of
adequate  regional food processing
capability. The situation has led the
Heads of Government of the 12-
Nation Caribbean Community
(CARICOM) to establish a Regional
Food Plan to bring about regional
:elf-sufficiency in food. Recent esti-
mates have put the region’s food
import bill at $400 million or about
$80 per capita. Some economics.
such as Guyana and Jamaica. have
launched programmes  on import sub-
stitution in food to cope with this
problem.

The same applies to technology in
the form of proprietary know-how.
Separate studies by the CARICOM
Secretariat on trademarks and
patents show, for example that in

some cases as much as 97 per cent of
proprietary know-how in trademark
is controlled from abroad. A similar
situation exists for patents. Both
trademarks and patents  are import-
ant sources of the transfer of pro-
prietary know-how. If the position is
taken that small economies are more
‘open’ than larger ones at a similar
level of development. then that struc-
tural openness would seem to mean
that they arc more dependent on
foreign technology. all things hcing
equa!.

The vulnerability of the Caribbean
could be interpreted to mean
inability to exercise control over the
macro-economic system given the
structural links existing between the
domestic economy and the inter-
national one. For example. in terms
of dcvclopment planning. several dif-
ticulties :rrisc. First ,  most of  the
development plans aim at rapid
transformation of econcjmics,  allcvia-
tion of major employment and
underemployment problems. reduc-
tion of economic dependence and the
satisfaction of basic needs.  While in is
true that some degree of economic
diversification has taken place over
the years.  it has occurred without any
major transformation of the techno-
logical capacity of respective econ-
omic sectors, whether p r imary
agriculttirc and mining. secondary
agro-industrial,  light manufacturing
and assembly-type operations or ser-
vices.

Creation of employment poses a
large problem in view of the highly
capital-intensive nature of imported
technology and its inability to absorb
much surplus labour from the agri-
cultural sector. It might be argued
that, given the nature cf these econ-

353



omies, capital-intensive technology
should not pose a major problem for
unemployment given the small absol-
ute size of national labour force mar-
kets. Yet high unemployment rates
are common throughout the region,
in many cases as high as 20 per cent.
This is often accompanies by high
rates of under-employment, though
this is very hard to measure.

Because small economies tend to
be quite open. they encounter an
inherent structural constraint to
some degree of economi,  indcpcn-
dence. In principle, however. the
reduction of economic dependence is
made all the more difficult by control
of foreign technology over the
region’s economic life. The way of
reducing this control is actively to
encourage the use of indigenous
technology in the region.  F o r
examp!e. in Guyana a considerable
part of the country’s food processing
technology is now supplied locally by
an engineering firm. The country has
also begun to export intermediate
food processing technology to the
Caribbean economies. Another way
is to set up public institutions to
import foreign technology that is
consistent with development objec-
tives.

The satisfaction of basic needs con-
tinues to be a problem largely
because foreign technology is not
geared to increasing the bundle of
goods and services for rural and
urban poor. Instead. such technology
caters largeiy  to satisfying the prefer-
ences of the relatively well-to-do
social classes. Also, the satisfaction
of basic needs is partly relat-d to
employment-generation effects of
technology. If these effects are
limited, people do not have access to

income-earning possibilities. This
affects their welfare levels. It is thus
not surprising that a recent study has
voiced concern over the problem of
basic nicds i n t h e  Caribbean.
especially in health and nutrition.
For example, some 44 per cent  of the
population are without minimum
levels of protein  and 56 per cent with-
out recommended levels of calories.

Foreign technology is concentrated
largely in urban centres. inability to
control it. as well as the terms  and
conditions of its acquisition. implies
an inability to bring about balanced
regional development, namely.
reducing welfare  disparities between
town and country. a serious public-
policy concern throughout the Carih-
bean. Whcrc such technology is
found in rural areas. i.e.. plantation.
it has brought about :I destruction of
traditional agricultural technologies
to the detriment of rural develop-
ment, as well as undue specialization
to plantation crops.

With reference to investment proj-
ects. when local investors are ready
to invest. the lack of an indigenous
technological capability has meant
that such an investment potential is
unable to materialize into an actual
project unless the technologies
necessary to start production (equip-
ment processes. various types of
skilled expertise) are forthcoming
from abroad. Industrial Develop-
ment Corporations exist in some
countries to assist local businesses,
but seldom are they involved in the
procurement of fordign technology.

When confronted by transnational
corporations whose annual sales typi-
cally run into hundreds of millions of
dollars, small Caribbean economies
tend to be at a disadvantage in so far
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as bargaining for fair terms and con-
ditions of technology transfer are
concerned. This is aggravated by two
other considerations. One is a lack of
information concerning the oper-
ations of transnationais; the other is
tack of joint bargaining strategies  in
the Caribbean to obtain fol-cign  :cch-
nology. Countervailing power has
been ;~dvocatcd  by a number of intcr-
national organizations in an effort to
cquaiizc  bargaining power between
cieveiopcd and developing countries.

1‘0 minimize problems  associated
with technology transfer, institutional
considerations are quite import-
ant. In the Caribbean. there is no
sciection procedure  (as. for exam+.
in the Andcan  Pact) to ensure that
tcchnoiogy  trali5::r f r o m  ahroa:i
satislics  dcveiopmcnt requircmcnts
of rcspcctive  economics. As a rule.
most of the technology transferred is
done on an trcl IIOC,  basis, with private

Frank Long, Ccrcs.1982.

lirms (subsidiaries of transnarionais
or independent local firms), 01 in a
few instances public ones. taking the
major decisions.  Private selection cri-
teria. however, are not the same as
social ones and the former tend to be
the prevailing elements in the selec-
tion process.  Also, pub!ic firms often
do not have  market intelligence scr-
vices for the procurement of foreign
technology. In other words. scrutiny
of the technology market is limited.

I-urther. rcv;arch  and deveiop-
mcnt facilities scarcely exist in the
Caribbean. In such traditional sec-
tors as mining and agriculture. con-
trol by transnationals  ha:; meant that
research and devciopmcnt were not
actively encouraged iocaiiy. As a
rcsuit. R&D activities relevant to the
Caribbean economy  took piacc in the
parent  headquarters of transnation-
4~ such a s  ALCAN. Reynolds.
Hooker McConnell and Tate & Lyle.

Transna tisnals and the Third World ,,.a ce ,

In the current tide of interest in the
development of technological capa-
bility in the Third World, the dis-
cussion has focused mainly on two
objectives: the transfer and assimila-
tion of imported technology, and the
building up of an indigenous research
and development (R & D) structure.
The role of transnational  companies
(TNCs) has been considered mainly
in &he former context. On the posi-
tive side, TNCs have been taken to
be the prime source of advanced
technology, both as direct investors
and as licensers and sellers of equip-

ment. On the. negative side, the)
have been accused of a multitude of
sins. from over-charging for the tech-
nology they provide to distorting the
whole pattern of economic deveiop-
ment.

While it is not the intention to
enter into the larger debate. 1 would
like to explore briefly the possibility
that TNCs can contribute to the
second objective of technological
development. that of strengthening
the R & D capability of developing
countries. Assuming that the type of
technology in which TNCs specialize
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- usually modern, complex and
capital-intensive - is beneficial to
developing countries, or at least for
!hose  which have attained some
degree of industrialization, can TNCs
help countries in the latter category
by relocating their R & D activiiies
there‘?

The argument is mainly specuia-
tivc. TNCs are starting to rciocate  R
& D abroad, but very littlc of this is
going to the Third World. Certainly,
in relation to the relocation of pro-
duction by TNCs from developed to
developing countries.  the relocation
to tcchnoiogicel activity is miniscule.
However. it is only the start and the
signs are that it will grow rapidly in
the future. The economic forces
which make  for a shift in comparative
advantage in production also make,
though the degree and nature of the
inHuence differs. for a shift in com-
parative advantage in R bt D.

Expenditure on R 61 D overseas
(developed and developing coun-
tries) by US TNCs totalied $1.3 bii-
lion in 1975. It had registered an
increase of nearly I50 per cent in the
period 1966-75,  a growth rate far
exceeding the 50 per cent increase
recorded by the same TNCs in their
R & D spending within the US. The
years 1966-72; in particular, wit-
nessed a dramatic difference in the
growth of R bt D overseas and at
home: foreign R 6t D grew at 21 per
cent per annum on average. as com-
pared to 5 per cent for the TNCs
domestic R & D, and only 4 per cent
for all US industry. While foreign R
& D was growing from a much
smaller base, there clearly existed a
propensity on the part of TNCs to
relocate research acvitity abroad. In
the recessionary period 1973-5. the

rate  of growth of R 6t D fell sharply
both at home and abroad. with
foreign expenditures being cut more
severely (TNCs genera1i.y.  tend to
retrench ail their activrttes  more
abroad than at home). With a return
to more ‘normal’ economic con
ditions. we may well see a resump-
tion of the pre-1973 trend.

Foreign R & D constituted about 8
per cent of domestic R & D by US
TNCs in the 1970s.  having risen from
,just  under 5 per cent in 1966 and the
evidence for 1966-75  shows that over
90 per cent of US overseas R Kr D
was located in the industrialized
world. The Third World accounted
for a small but increasing proportion
of the total. from about 3 per cent in
1966 to ahout 9 per cent in 1975.  As
US foreign investment in the Third
World is prcdominantiy  based in
Latin America and, within it, in Mex-
ico and Brazil, the location of over-
seas 17 6t D is also similarly
concentrated. If anything. the level
of conctntration  is higher. Mexico
and Brazil account, at a rough guess.
for 6 per cent of total US foreign R &
D, or two-thirds of R & D in the
developing world, while they account
for less than a third of the stock of
direct US investment in the Third
World. Outside Latin America, US
TNCs appear to undertake little R &
D in developing countries.

Data from other major capital
exporting countries on overseas R &
D is ve~‘y  scanty and anecdotal, but
what there is suggests that European
TNCs are following the same path as
US firms. In some sectors they acre
ahead of US TNCs:  Unilever runs
the largest private sector R & D
establishment in India; Ciba-Geigy
has a large laboratory there; Hoechst

356



has laboratories in India, Brazil and
Egypt; and Volkswagen has substan-
tial technological work in progress in
Brazii. In others they seem to he
somewhat behind, but there is litt!e
reason to believe that the pattern is
significantly different from that of US
transnationals.

R CG D location is the outcome of
several complex forces. There are.
on the one hand. various economic
and historical reasons why TNCs
began conducting most ol their
research at home. First. technologi-
cal activity at home has provided the
most important advantage which
firms can exploit abroad, and so has
prcccded  transnational  product ion
activity. Secondly, the home country
(in the case of the US) has the most
developed technological infrastruc-
ture. the largest and richest markets
for testing new products. and the
main production facilities for implc-
mentlng new techniques. Thirdly,
technological activity is highly ‘com-
munication intensive’, requiring the
close interaction of different scien-
tific disciplines as well as of different
production, innovational, managerial
and marketing functions. Thus, there
are inherent problems in breaking off
one part of this activity and placing it
abroad, in a different cultural, econ-
omic and geographical milieu.

To counterbalance these forces of
inertia, on the other hand, there are
factors which compel the relocation
of R & D. First, for a number of
industries, a certain amount of tech-
nological work is inherent to every
production centre: food products and
medicines have to be adapted to local
markets; industrial machinery tail-
ored to specific requirements; furni-
ture designed to suit local climates,

and so on. Secondly. R & D is clearly
much cheaper abroad than in the US:
and other countries.  especially in
Europe. have well developed scien-
tific and technological structures.
Thirdly, certain types of testing,
mainly clinical testing of drugs. can
be done more easily or cheaply in
countries with more lax controis  than
the US. Fourthly, the communica-
tion gap is becoming  less  important
as TNCs establish a mar; effective
international network of manage-
ment. production and marketing,
Fifthly, certain foreign locations,  for
example Germany or the IJK. may
be more advanced than the US in
certain specific iechnologies  and may
attract R&D in those to gain from
the ‘fallout effects’ of their own inno-
vation.

There are. thus. several plausible
reasons  for expecting TNCs to diver-
sify their R & D activity geographi-
c a l l y .  I n  csscnce.  t h e  pro&s i s
determined by the interplay cf the
communication and scale economy
factors which tend to keep R & D at
home, and the growing scale of
foreign operations and lower costs
abroad which tend to force R & D to
overseas iocaiions.  Over the longer
term, we may expect that industries
with innovational processes which do
not require a very close relationship
between the R & D and other mana-
gerial and marketing functions will
continue to relocate research,  while
those which like electronics, instru-
ments or sophisticated electrical
machinery do require continuous co-
ordination between them will tend to
concentrate their activity at home.
Naturally. industries where substan-
tial product adaptation is required
wi!L reloca?  R & D pari paw! with
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resources, and especiaily when such research.  Needless t o  s a y . host
adaptation leads to establishing ;I governments  must temper their wel-
new export base for manufactured come to exclude research work that
products. But ‘~somc  benehts exist threatens the physical well being of
even when ‘basic’ research is con- their populations -- and this danger
ducted,  and these are greatest when is important enough to have merited
local institutions arc engaged in simi- international attention in iecent
lar (rather than ‘non-compctitivc’) years.

Sanjaya  Lall, Third War/d CJuarterly.  1979.

The multinational is no longer so
rnultifashionahle. It is true that much
is still being written about it, but. in
spite of the con!~inuing  controversy.
some of the steam  has gone out of the
dcbatc.  There is no longer the sharp
separation  between those  who think
that what is good for General Motors
is good for humanity and those who
see in the multinational corporations
the devil incorporated.

The reasons  for this lowering of
the temperature are to be found in
five recent trends that suggest that
the role of multinational corpor-
ations in development has to be re-
assessed.

First, there has been a shift in bar-
gaining power between mult i -
nationals and their host countries,
greater restrictions on the inflow of
packaged technology, a change in
emphasis from production to
research and development and mar-
keting, among other fators, that have
increased the uncertainties of direct
foreign investment. As a resuh.  there
is some evidence that it has become
the policy of multinational com-
panies to shift from equity invest-
ment, ownership of capital, and

managerial control of overseas  facili-
ties to the sale of technology. man-
agement services, and marketing as a
means to cam returns on corporate
assets, at leasi  in those countries that
have policies against intlows of p;tck-
aged tcchnolog~.

Second. many more nations are
now competing wit11  U S  m u l t i -
nationals in setting  up foreign activi-
tics. which means that the
controversy is no longer dominated

by nationalistic considerations.
Japanese and European lirms tigurc
prominently among the new
multinationals. The number of US
companies among the world’s top
twelve multinationals declined in all
of the thirteen major industry groups
except aerospace between 1959 and
1976,  whereas continental European
companies increased their represen-
tatives among the top Iwelve muiti-
nationals in nine of the thirteen
industries, and the Japanese scored
gains in eight. The reasons for this
are to be found in the decline of US
predominance  in technology
transfer; in the fact that foreign pro-
duction follows exports, and exports
from these countries steadiiy rose; in
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the steady growth of European and
Japanese capacity to innovate; and in
the greater adaptability  - both poli-
tically and ccon~mically  -- 01’ thcsc
companies to the needs  of host corn--
tries. For example. Michelin’s radial
tyres. Bosch‘s fuel injection cquip-
ment, a n d  French. German.  a n d
Japanese locomotives, aircraft. ,md
automobiles arc more energy  saving
than their American counterparts.

Third. developing couniries  then-
sclvcs  arc now e:;Lihlishing mu!ti-
naiicmals,  In addition to colnpanics
from the Organization of Pctrolcum
Exporting Countries (OPEC), and
lirms cstahlishecl  in tax-haven  coun-
tries, the leading countries where
multinationals art: hcing  cstahlished
are Argentina. Brazi l .  Colombia.
Ho11g Kong. India.  the Republic of
KOIU. Peru. the Philippines,
Singnp~;rc,  ;rnd Taiwan. II may well
he that these  firms use more appro-
priatc  technology a n d  a~-c better
adapted  and more adaptable  to local
conditions. Thc:e is a strong prcfcr-
ence in the developing countries for
multinational corporations from
similar countries. Korean companies
p u t  u p  bcildings in  Kuwait.  pave
roads in Ecuador, and have applied
to Portugal for permission to set up
an electronics plant; Taiwancsc  com-
panies build steei mills in Nigeria;
and Fi l ipino companies restore
shrines in Indonesia.  H i n d u s t a n
Machine Tools (India) is helping
Algeria to develop a machinc  tool
industry; Tata (India) is beating Mcr-
cedes trucks in Malaysia; and Stelux,
a Hong Kong-based company with
interests in manufacturing, banking.
and real estate. bought into the
Bulova Watch Company in the
United States. C.P. Wong of Stelux

improved the perforlnance of ihc US
company.

‘l‘h~ data on the cxten: of devclop-
ing coun!ries‘  forcisn  investment are
inadequate antI the i-vidcncc  iq ancc-
dotal. A partial listin?  of ma,jor  Third
Wor!d muitinationals  contains thirty-
three corporations with estimated
salts in 1977 ranging from $500 mil-
lion 10 ovc* $2.000  million. t<Galling
$X0.000  million.

If there is a chaliengc. it is no
lonfier uniquely  American: a n d  i f
mul?inationals  arc Instruments  o f
IIcocolon;;llisln. the instrument has
hccri  ac!opled hy some cx-colonies.
and at  least one colony IHong
Kong). and is LISCXI  against others.
Nciilzr developed  n o r  de\;cloping
countries arc any longer predomi-
nantl)~ rccipicnts  of multinationals
from a single home country.

Fourth. not only do host countries
deal with a greater  variety of foreign
companies. comparing  their political
a n d  economic attractions.  lvcighing
tnrm against their costs. and playing
them oft’ agair:st  one another.,  but
also the Iargc  multinationals arc
being replaced by smailcr and more
Hexih lc  firms.  And increas ing ly
alternative organizations to the tra-
ditlonal  form of multinational cnter-
prise  are becoming available: banks.
retailers. consulting firms. and trad-
ing companies are acting ins instru-
ments of technology transfer.

Fifth. smnc multinationals from
developed countries have accommo-
dated themselves  more to the needs
of the dcvcloping countries. although
IBM and Coca-Cola left India rather
than pcrmir joint ownership. Cen-
trally planned economies
increasingly welccmr.  the multi-
nationals. which in turn like investing



there, partly because you cannot be multinalionals.  The intlians dcah
nationalized. successfully  w i t h  tirms t h a t  intro-

The nation state has shown con- ducrd inappropriate technologies
siderable resilience in the face of and products. The Andean  Group
multinationals; its demise has been a n d  O P E C  s h o w e d  thai sol idari ty
somewhat exaggerated. The Colom- among groups of developing coun-
bians succeeded in extracting tries in dealing with multinationals is
substantial sums from their possible and can pay.

Paul Sweeten. hmce and Ckve/opme:ent, 1979.

‘WC arc poorer now than we were in 1972.  said President
Julius Nyercre recently, on the twentieth anniversary ot
Tanzanian independence.  This, despite the fact that West-
cm governments and organizations have poured about $3
bilhort  in aid into the country in the past two decades.
What went wrong seems  to hat/c  been a combination of
bad luck (global recession, oil costs. a war in Uganda)
and, acccirding  to the Wall Street Journal. ‘a home-grown
crop of blunders that foreign aid prcgrammes  of the West
helped  cultivate.’  According to the Journal, the W’est’s
contribution to Tanzanian distress included the following:

-Foreign assistance helped build schools, roads and
other facilities but didn’t provide sufticicnt  ongoing
aid to maintain them;

--Western aid-giving sometimes had commerce. not
aid, in mind. Much of the ad received Hews back to
the donor country in the form of contracts that keep
its industries humming - not necessarily those of
Tanzania;

-Foreign aid was used to tinance  large numbers of
‘jumbo projects that failed. We were all looking for Wor,d
our own monuments.’ said the head of the British aid ~~~~~~~~~~~
programmc. foru/n. 1982.

lot by all possible means-except by gettin,(7 off his back. - Leo Tolstoy
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Every age contrives tranquilizing
myths to justify its inequities. One of
the most pervasive of our time is the
mythology of foreign aid. It was con-
jured up thirty years ago, when the
imperial inning was coming to an
end, as a n  earnest  o f  goodw,ill
between the white sahibs on their
way out to the pavilion and the
brown sahibs on their way in to bat.
The idea was that the newly indepen-
dent nations were lacking in the tcch-
nical  expertise  they needed and,
since such skills were only available
in the West. they would be provided
through the generosity of Western
hns and grants.

There was indeed substance to that
notion. Some of the new countries
found that they were desperately
short of the indigenous skills needed
to develop their material resources.
But others. notably in subcontinental
.4sia, had most - if not all - the
help they could use.

Disenchantment with the imported
expertise became vocal before long.
A  S r i - L a n k a Prime Minister
expressed it succinctly as long ago as
19.54: ‘A fo!~aign expert is a man who
comes to find out and leaves before
he is found out.’ Sometimes the
experts cost as much as $50,0(10  a
year to maintain, and often they had
barely completed their training or
grown accustomed to local needs
before they were reassigned to help
another needy country. But the char-
ade of foreign expertise continued to
be played out - usually long after
countries had trained their own spe-
cialists, and thus eliminated the need

for the outsiders.
Another persistent myth w’as  the

widespread belief, particularly in rich
countries. that they were contribut-
ing lavishly to the development of
poor nations. The truth is very diffcr-
cnt, unless its basis is that a dollar
doled out by a mil l ionaire to ii
stranger is as lavish a mcnsurc  of
philanthropy as a bowl of rice shared
by one needy man with another. If
the proportion of a rich nation‘s gross
national  prodtict  is taken as the
measure. the most generous coun-
tries in the West  arc Sweden, the
Netherlands and Norway. who have
allotted nearly one per cent of their
GNP to development aid. France and
Denmark are next with about .7 per
cent - the minimum agreed upon by
the United Nations General
Assembly. Well behind are Britain
and West Germany (.JI and .33 per
cent. respectively). Japan (.24 per
cent) and the United States (.22 per
cent). Although in monetary terms
those percentages amount to many
millions of dollars, they are minus-
cule when compared to the sums
needed to lift poor countries to a
level of self-sustaining development.

What function. then, does foreign
aid serve‘? A third myth must be
mentioned here before that question
can be answered. The popular notion
is that the rich nations’ financial con-
tributions to development efforts
constituie a major portion of the
money poor nations spend on devel-
opment and, thus, that these foreign
funds are absolutely crucial. In fact,
nothing could be more absurd.

362



R;~wly have foreign-aid funds to a
specific country been more than 6 per
cent of the recipient nation’s total
devclopmcnt budget. Indeed, the
only arca where this foreign contri-
kution has regularly exceeded 6 p-r
cent is in the cast  of ‘investments‘  in
arms and military hardware. But prc-
ciwly twcause  foreign aid to ccon-
omit dcvelopmcnt is marginal to a
poor nation’s own efforts. it should
hc applied to the most sensitive parts
o f  the o v e r - a l l  devclopmcnt pro-
gwnme. Only in that way can the
modc~lly  funded foreign-aid pro-
grammcs  achieve an impact that is at
alt significant in the context of the
entire local dcvclopmcnt effort.

Following  im old Asian saying.
‘iiivc a boy some iish to eat and hc
will assuage  his hunger for a day. iwit
teach  a boy to catch ;I fish. and hc will
ncvcr  he hungry.’ some developing

countries have  used foreign-aid funds
to train their personnel. Others
import their experts f:om ncighhmw
ing countries. Lvhere conditions arc
similar. This exchange of personnel
between dcvcioping nations has even
hccn institutionali& under  the
rubric of ‘I‘CDC (‘l‘cchnicnl  Co-oper-
aticjn A m o n g  Dccctoping  Coun-

tries).
A few n a t i o n s .  however. have

hcen protligalc with their f u n d s .
spending precious fore!gn cxchangc
on glamorous hut completcty sterile
monumenb. or stuffing their nw
supermarkets with cvcrything from
Heluga  caviar in pickled quail cges.
The Western press. quite rightly. has
picked on those cxIr;~v:.ganccs  ;mJ
other misuses  of foreign aid. T‘hc
glow nur tur ing  o f  local talent. the
building up of institutions. the gra-
dual growth of industry and the

(GATE, 7983)
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remarkable improvements in agricul-
turn,  ec!ucation  and health were. by
ani large. not regarded as salable
copy. Apart from this, as the new
nations matured. t h e y  becemc
increasingiy  obdurate, refusing to
dance on aid strings. A few rejected
the very concept of aid dependency,
demanding bigger transfers  of wealth
from rich to poor nations, instead of
l~hi1;1i1thrc~,p)~. as a matter o f  ccon-
omit ,iusticc.  And hcyond that, some
n a t i o n s  cvcn  had the temerity to
insist that such transfers he automa
tic, thus removing the demeaning
connotations of charity  from the pro-
ccss.

All of this has c~aused  some of the
aid-giving nations to hardel;  their
attitudes toward the d e v e l o p i n g
world. The result. so noticeahlc at all
~am~~o~wcs  of the intcrnntional cwn-
munity. is that the North-South  dia-
logue has dcgencratcd  i n t o  a
cacophony of monologues often tak-
ing place simultaneously  in the same
room.

It usua!ly seems qui!c earnest and
my cvcn bc fun. Hut it will not do.
We can now see the signs of a termi-
nal disease afflicting our epoch. an
age that has hcen  based on the belief
that it was right for a small number of
pcoplc tn accumulate wealth and
power at the cxpcnse  of billions
beyond the pale. With the demise of

\/arindra Tarrie Vittachi, Newsweek, 1979,

the epoch. its web ot self-serving
myths (‘survival of the littest.‘ ‘popu-
lation growth iS the cause of
poverty’) are also wanin!.

It is no longer a questton of bridg-
ing poverty gaps hy calculated dol-
l o p s  o f  ‘foreign’  a i d .  h o w e v e r
generous. Rather it is a question of
the poor world recognizing that its
social structure. Lvhich  keeps the ben-
cfits  of grtlwth  f rom penet ra t ing
below the top-most layers.  must be
ch:inged. 11cvcloping nations must
respond to the needs of an
increasingly  vocal population that
can no longer  be suppresed hy terror
or trarrqmhzed  hy promises. Poor
coun!ries  must also look anew at
their goals. and realize that they will
never be able to develop the kinds of
consumer societies  that Europe antI
Rmcrica have become.

7 he rich world must do some self-
analysis as well. It must realize that
the energy  and minerals i t  ~vxds
from the Third World are not mere
trade goods. hut po\verful arguments
in the negotiating process hetwcen
two mutually dependent areas of the
world. Unless these simple realities
are acknowledged in fresh new poli-
cies. we shall all he limping into the
twenty-lirst  century, still beguiled  hy~
the mythology of aid. and gibbeting
pathetlcally a b o u t  n e w  economic
orders.

I The best aid to give is intellectual aid, a gift of useful knowledge.
- E. F. Schumacher I
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Bilateral donors tend to associate appropriate technology with technologies
for the poor, with village technologies, with techno!ogies  for basic needs.
Projects which result from this approach tend to be small and often cxperi-
mental: allocaiions under an ‘appropriate technology’ heading therefore form
a negligible proportion of total project hnancing. The emphasis is usually on
promoting research  and development of technologies  which are believed to
he particularly appropriate, or on the collection and dissemination of infor-
mation on !echnological alternatives. In 3 number of developed countries.
special  institutions now exist to promote appropriate  tcchnoiogics  and to
strcngthcn  the liaison between  their national institutes and those of dcvclop-
ing countries. II is not easy to ascertain the impact of these appropriate tech-
nology institutes. centres or groups. it is fair to state.  however, that in a
number of developing countries they have usefully contributed to solving
specific technical problems. Perhaps more importantly, they have contributed
to a greater awarcncss  in developing countries of tcchnologicai  alternatives.
Today in many developing countries the appropriate technology concept is no
longer regarded  with suspicion, it having been demonstrated that :cchno!ogi-
cal alternatives are often a viable proposition. Finally. appropriate tcchno-
logy institutes, centres or groups in developed countries play an important
domestic, didactic role. They depend on and address themselves to the unof-
ficial aid lobby: they succeed in making the dcvclopment  problem - or at
least part of it ~- tangihlc  for the people ‘back home’. The narrow approach
thus becomes reinforcing.

Only a few bilateral donors are very explicit about their support for appro-
priate technology activities. In a statement of Dutch aid policy, certain types
of aid activities are listed which are to be given more emphasis than others.
These arc activities in the health care, agriculture and education sectors. In
addition, four cross-sectoral priority areas are specified, one of which con-
cerns activities to promote appropriate technology which is less capital-inten-
sive and whose prime  aim is to create work and hence a means of subsistence.
All too often in developing countries. inlluenccd  by experience in rich indus-
trialized countries where the relationship between the availabili:y  of capital
and labodr is different, a technology is decidl,d on which is very heavily capi-
tal-intensive and which does little. if anything, to help create employment.
The direction of scientific research, and also the form taken by concrete proj-
ects, will be decided in accordance with the established fact that nothing is
more conducive to an equitable distribution of wealth and genuine self-
reliance than employment.

In the case to the US, legislation was adopted, authorizing the Agency for
International Development to use up to $20 million over the three-year
period covering fiscal years 1976-78 for activities in the lield of intermediate
technology, through grants in support of an extended and coordinated pri-
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vate cftort  to promote t~hc dcvclopmcnt and di5seminaticm of technologies
appropriate for the dcvcloping countries.  An official report  on the new &I\$
stared that: the cxpcricnce of more that a quarter century of development
assistance  progammcs ovcrscas  has clearly demonstrated that much of the
technology used in the United States  and other industrializcd countries is not
well suited to the economics of dcvcloping countries.  It is too big. it is too
expensive and it does not create the iobs needed  to absorb rapidlv expanding
iabiiui~ for~it2 iii courrii~ic~  whicil already have an dburldailcc  of iabour. It is
not appropriate for USC on the very small farms and in the very small business
cntcrpriscs that make  up so much of the activity in the developing world. If
the poor arc to participntc  in devclopmcnt they must have ;ICCCSS to tools and
machines that are suited  to iahour-intensive production methods and tit their
small farms. small  businesses and small incomes. They must have access IO

!cchnology  which is neither  so primitive that it offers  no cscapc  from low pro-
duction and low income nor so highly sophisticated  that it is out of reach for
poor people  and ultimntcly uneconomic  for poor countries ~ in short, inter-
mediate technology. A proposal for a programme in appropriate  technology
~‘1s transmitted by the Agency for International  Devclopmcnt  to the Senutc
C‘ommittcc on Foreign Relations and the House  International Relations
(~‘ommit!ce  eilrly  in 1077.

In response to ii Congressional  mandate  to promote the dcvelopmcnt  and
dissemination  of tcchnologics  appropriutc  for developing countries. Appro-
priatc  Tcchntrlogy  International  (ATI) was created.  A private.  non-protit
organization largely funded by AID. A’TIntcrnational  began operations in
JO7X aiid focussed  in its first two years on efforts to strengthen local dclivcry
systems in order to increase  the access of the potrr  to the technologies needed
to sustain their own development. ATInternational  has an active programmc
to cncouragc  small enterprises and community groups to undertake  pro-
ductive ventures  with a potential for commcrci~rlizaiioIIlti~~i1.

In the United Kingdom, a Ministry of Overseas Devclopmcnt \Vorking
Party met in 1977 to consider how Britain could do more through its aid pro-
gramme  to promote the use in developing countries of technologies nppropri-
ate to conditions there. The main conclusion of this Working Party cjn
Appropriarc  Technology was that in view of rhe importance now attached  to
intcrmediatc  technologies hy the developing countries.  of the role aid dono;c
CBII play. of the direct relevance  of the suhjcct to Britain’s aid policy of doing
more to help the poor, particularly in the rural arcas. and of the possible
advantage  to British industry, the current modest level of assistance to intcr-
mediate  technologies  within the aid programme should he incieosed.  The
Working Party’s report recommended that existin g aid activities to promote
intermediate technology should be intensified and that a number of new
activities be supported.initially by at least f500.000  a year from Britain’s aid
programme. The recommendations were accepted by the Minister for Over-
seas Development.

As R result of the recommendation that ;I portion of the new funds should
be applied to the strengthening of the lntcrmediate  Technology Development
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Group (ITDG) a new unit. the Intermediate  Technology inclu~~rial  Services
Unit (1TIS) was set up to provide technical dnd financial aisistancc  to meet
the needs of developing countries for unfamiliar OI new technologies.  primur-
ily in the small-scale industry sector. ‘To meet the costs o? such ~~ssi~!~~n~~~:.  a
project fund was establishe~l  to support the dissemination of information.
prototype development and testing. market surveys  and campaigns and the
like. Funds were also set aside to strengthen the headquarters staff :)f ITDG.
and t<> enable ITDG ta aclministcr  a small :cchnical  ilssi~:a::ce  fund for the
benefit of developing country intcrmccli;~tc  technology institutions. All these
measures. however I;~udal~le. seem to lit a narrow approach perfectly wail. In
the as’: of the IJK. however. the limitations of the narrcnv  ap;>r~xich  appear
to have been recognized. An internal policy !uidancc note of the Ministry of
Overseas  Development suggests that the MInIstry‘s field stt-ucturc  should look
out for and respond favourably  to requcst~  for assistance in intcrmcdiatc  tcch-
nc~logies.  It suggested it is ot particular Importance that technology choice
should he considered when projects are being identified, for example hy Writ-
ing into consultants’ terms of reference explicitly that alternative technotogi-
cal options he appraised, since by the time ;I project comes forw~ard  for capital
aid the technology may (though not always) he ixed.

‘l‘hc Ihro;ltl ;~pnro:!ch  !!I cb,,;,,,x  ‘I( +;,,.’ ““xInr?v >.y!>~c!?  is, pl!r!ic,“!;ir!.>.  f;!\.~:,(irecJ..l,Li \ I ‘CLllll\‘l\‘~~  .
hy multilateral agencies. is harder to put into practice. Special measures  arc
required to ensure that the ~lpProl”i~lteness  of technology is not considered as
,just another item on a long checklist. Such n:c;:su~-es  could he ,)f two kinds.
First. the standard routines for processing project proposals woulcl contain
tripwires  to ensure that generalists in geographical dlcpartmcnts.  which in
most agencies carry the main operational rcsponsihility, seek specialist x&ice
whenever necessary. Second, there would he some central unit or group
within the agency to advise  on all questions of technological choice.

Among the proponents of a broad approach. the World Hank stands out as
the agency most aware of the relevance of choice of technology to all its oper-
ations. The introduction of a 1978 World Bank paper entitled ‘Appropriate
technology and World Bank assistance to the poor‘ . speaks of .the general
organization and procedures of the Bank (which) ensure that appropriate
technology is used in Bank-tinanced projects as a matter of usual and normal
practice.‘ In the hackground  document which the World Bank presented to
the UN Conference on Science  and Technology for Development. the tirst of
four basic  technological objectives of the Bank is described its to ensure that
the most app+qrinte technologies are used in the projects it linanccs.  Those
technologies must he appropriate to the objectives of the project: to the
broader development objectives of the country: to the local social. cultural.
economic and environmental situation: the local raw and semi-finished
materials; to the local and grass roots capacity to plan. operate and manage:
and. if this is a principal project objective, to creatin g opportunities for pro-
ductive cmptoyment and to alleviating poverty. The appropriateness of tech-
nology to specitic  factor endowments and local conditions will ensure
efficiency in the alloc:ltion  of resources. Elsewhere in the paper it is con-
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eluded that if government  policy (in developing countries) were directed
toward promoting a price structure that rcflccted  the scarcity values of labour
and capital more realistically. technological choices would be diffcrcnt. The
results would be greater employment. broader income distribution. and more
competitive patterns of production of precisely  the labour-intensive  goods
that labour-scarce affluent countries need but cannot produce inexpensively.
Therefore, ‘The Bank has encouraged  govcrnmcnts to change policies that
may have led to distorted prices. subsidized capital equipment, overvalued
exchange  rates, subsidized interest  rates. and discriminatory access to credit.
It has also cncouragcd  govcrnmcnts to change regulatory measures that may
have promoted undue capita-intensity in investments and inhibited the
ability of small-scale enterprises to function.’

‘l’hcsc  arc undoubtedly statcmcnts  which fit what we have called :I broad
approach to choice of technology. Yet, when the Bank reports  on its aclivi-
tics. it appears to make a distinction between projects in which ‘appropriate
tcchnologics’ arc used and other projects.  ~I‘hus. appropriate technologies
seem particularly called for in sectors such as urban devclopmcnt (e.g. for the
upgrading of squatter housing through self-help). rural development (to
improve the productivity of poor peasants), highway construction (building
rurcl!  21ccess r()ads in l..h ,...- :..r- ..r. :./,. ..,I..,.  L ..-.I :--~I~~,,, Irllll,~~-~~~~~~,~~~~  w~lyh,  ‘*111u  Illuu\iry (notabiy fo r  smaii-
scale industries). In education and health. appropriate tcchnologics arc
believed  to be embodied in rural non-formal education and training. and in
community health workers respectively.  The fact that the Bank identities
appropriate tcchnoiogics with cheap tools and small machines, to bc used  by
:he poor for the poor, would rank it among the followers  of a narrow
approach. Possibly, however, one is dealing with a combination of
approaches dcsigncd  to accomodate  views on policy of various cxccutive
directors of the Bank or of the governments they represent.

Fred Fluitman and John White, Exfernal Development Finance and Choke of
Technology. 198 1.

Do you remember the game. Spillikins. where you must take a stick from
a randomly dropped pile without jogging any of the others. There is a
Spillikins effect which ensures that it’s almost impossible to change any-
thing important without starting some quite unexpected repercussions
elsewhere But when they tried [the Green Revolution] in India and
Mexico. the results weren’t quite what they’d hoped. Does this mean
that it’s simply pointless to try? Far from it small projects, which
grow up through the paving stones of old patterns. have a far better
chance of long-term success than grandiose panaceas imposed from
above; and the Spillikins effect  is certainly one reason why. - Katharine

Whitehorn, The Observer.
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The Disseminations  qf Technology
As IWICEI~INC; chapters have shown. them is now :m increasingly wide range
of small-scale technologies avalablc for use in developing countries  - many
of which have been  designed and develop4  by local agencies  and cnginccrs.
‘I’he cast study ch;iptcrs  (ill to Vii) aiso show that many of these  technoiogics
arc actually being usctl  in the Third World to the bcncfit  of the rural and urban
poor. What is less clear is the extent 10 which such technologies have come to
bc used on a widespread basis.

One of the problems facing the AT movcmcnt  lies in its ‘project orien-
tation. Pilot projects are very necessary for developing  and testing proto-
types, and for proving to potential users, producers. donors and governments

.~..I...:...,,..  r- :I.,.~ ,~~..Iihai snnrii-stair  iechnologics  ex is t  and thai ihey at-e IL’CIIIIIC~I~~ reasro~c  ‘rrru
economically  viable. They are of little  help, howcvcr. if the next step is not
taken and if the technology fails to disseminate  beyond the project houndar-
its. Successfrtlly  introducing an improved plough. mill. oil-press or water or
sanitation system to a few villages, or introducing a new construction or
industrial process to a few co-operatives or cntrcprencurs is all very well.
What is necdcd, however, is that such products and processes should be
adopted, and come into use, in thousands, if not millions, of villages through-
out the Third World. A handful is not enough, and at the moment. a handful
of people is all that is benefiting in many of the examples  cited in Chapters 111
to VII.

Herein lies a crisis for the AT movement. Although the AT concept gained
much support and credibility in the 1970s.  it stands to lose much of the pro-
gress made unless practical proof of its effectiveness can be offered. For this
to happen, there need to be more and more examples of small-scale. appro-
priate technologies being used efficiently on a very widespread basis. It is with
the problem cf getting beyond the individual project that this chapter  con-
cerns itself.

Appropriate technologies can be (and have been) introduced and can bc
proved to be technically and economically viable. but their dissemination
throughout a country or region will be severely limited unless the socio-econ-
omit  climate is such that it will encourage troth the manufacure  and the use of
the new technologies. Government attitudes and policies obviously have an
important part to play here, since they can and do influence the investment
decisions made by producers and consumers in the private sector.

The first section of the chapter examines the role of government in
influencing the adoption of appropriate technologies on a widespread basis. It
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starts with a gcnet-al  extract  which cxamincs  the inlluencc  gncrnmcnt\  can
have  in creating the right environment through changing fiscal. monetary.
importicxport. industrial licensing and other economic policies. This is id-
lowed by an extract  which summarizes the stated ohjcctiv~es  in their national
development plans towards rtiial  industri;llizi~iitrn  and ;q2proprirtte  teci~no-
logy of forty-one Third World governments. This rcvcals  that many govern-
ments are in fact now talking persuasively ahout r u r a l  industrv  and
appropriate technology.  But the extent to h:hich  they have  implemented  thr
policy measures mentioned in their plans. and the impact these  have had in
pritctlcc,  is qucstionahle.  Much more rcscarch  is necdccl  on thcsc  issues  if
appropriate technology is to come into its OWII. Bearing  this in mind. &tail>
arc given of favourahlc  government dcvclopment  plans  in thi-ee countries  ---
(‘bina. India and Kenya  - -  antI contrastccl  w i t h  the unf;~vouraldc cnvirorl-
mcnt  pt-cvailing in Indonesia in the 10705.

A favouraI-,!c  economic cnvironmcnt is 2 neccssary  hut not sufticient  con-
dition for the witlesprcatl  dissemination ot appropriate technology. A l s o
ncecled  are channels or mechanisms through which the dis:emin;ttion  process
can occur. This i> the suh,jcct  matter of Section 7 of the chapter. It starts with
a vcrv  useful account hy A.K.N. Kcddy of the complex and difficult n;lturc elf
the ciisscmination process which. hc argues.  has to hc a mlllti-instit~ltion;il
cfl’ort i n v o l v i n g  govcrnnicnts.  R & U, organizations. NGOs. commercial
lirms, linancial institutiels and potential bcneliciarics.  This means that  the
clisscmination process  involves  2 vcI-y tliffcrent institutional framework  to the
tcchnologv  (vcncration  process. While IX C! D organizations can take the Icad-3
aid play a major part  /n the liittcr process.  thev xi-c  not wit& to do so in the
former. Dcvelopmcnt  agencies  need  to ccbordinatc  the tliswminution effort.
involving K & 0 organizations as ncc’3sary.

This is followed hy an extract hy Charles  ;InJ Olle tdqui\t  which introduces
the idea of the need for social carriers of techniques  ~- pcoplc  OI- en!crpriscs
which will implcmcnt and thus lead to the spread of tcchnaloyy. One type of
agency particularly interested  in the dissemination of appropriate tcchnolo-
gies is. of course’.  the AT Institutions thcmselvcs.  A recent OECD survey ol
the routes (carriers) throu# which such institutions have sought to dissani-
natc their prototypes conclu~lcd  that the linancial sytcm and his industrial
tirms play il surprisingly smidl  role ~~ pcl-haps  hccilusc  of the reluctance ot
these  institutions to involve  themsclvcs  in the sort of production system to
which thcv al-c seeking iin ;bltcrn;itivc.’

This attitude has had 2 noticcahlc  affect  in hiasiny AT organizations against
commercial routcs  to the dissemination of technology (including the route
through small cntcrpriscs)  and in fnvour of the more ~cll;lrc-oricntatcd  proj-
cct route. Given that the AI movement  grew out of a concern for people with
little or no cash, who must be helped to gain access to products and services in
ways orher than through the market pl~c. the bias is underst:tndable. This
dots not mean however that the mass market and commcrcinlization  should

’ Nicholas Jequfer and Gerard Blanc. The WorlciofAppropr~aie  Technology. 1383
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he completely ignored by those  wishing to disseminate  appropriate tcchnoll,-
gics to mi!iions of producers and households.  On the contl~ary.  if II tcchnvlo~y
such as an improvecl  stove or a more efficient brick-moulc!ins  press  is to reach
the masses of poor pcuple who could benefit linanciall~; from its USC. then
commerciai channels wiil Amost certainly need to he utiiized ~- ideally in
combination with consumer credit.

The advantages of. and the constraints c,n the commercial route to clisscmi-
nation are dealt  with in Section .3. This st;lrts  u!ith  a general extract  hv E.,ial-
calm I Iarper on the ins and outs of appropriate technology marhcting and is
folltrwccl  hy three  extracts  on support mechailisms  fc,r  small tirms  - one on
the n;ttule :>f small  inclustrics  and the prohlcm\ they fact: a frond o n  t h e
politics implemented hy governments  (particul:lr!y  the Indian (iovcrnmenc)
t(, support such industi-lcs:  and 2 third (111  crcclit pn~spmnkx  csrahiishc(i  (ib
;Issist small  intlustrics in the dcvclopin~g  and tlcvclopcd countries.

IHa\sing said this, there is ;I IICCCI  to cnsurc  that projects  aimctl at intro-
ducing imploved tcchnologics  to the poor arc properly dcsig,lied ;md implc-
mcntctl.  It is with this issue that the estracts  in this scctirjn  a:‘~: conccrncd.
I‘hose by Mari lyn Carr and Dav id  French offer suggcstic  il< to project
managers  ahout the questions they need to ash w h e n  desisnilig  and imple-
rnenting projects. ‘l‘hc fornicr emphasizes  the q~eciai  pt-ohlems  involved in
disseminating  tcchnoloqics to rural women who. as was seen in C:hapters  111
to VI 1. arc the potential bcneticiaries  of many (if not most) AT and small
industry projects.

Exaniplcs a r c  ids0 given o f  project  design and impielncntation.  The
extr;lct  by M. I(. Garg dcscrihes  the steps through which IIUII~  of the ::uccc’ss-
ful A’I‘DA pl-ejects  have :,rogressctl.  That  hy Mar t in  Grcclcy dcscrihcs  the
attempts to disscminatc  improved stoqe tcchmdogie\  through the csicnsk~tl
route.  ;IS opposccl  t o  t h e  con~n~crci~~l  rmtc.  Both cxtr;IcIs cmphsizc the
importance of the coninicrci~il  sector

We should not feel ashamed to ask and learn from people below..
~ Mao Tse-Tung
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1 NATlONAL  POLICIES AND DEVELOPMENT PLANS

/w
Creating

The identilication  of technologies
which are appropriate to conditions
prevailing in the developing coun-
tries will be of litttle use unless they
ilri’ applied on ii widespread basis.
Also, there  is little point in simply
advocating the increased  USC ot these
technologies withou!  offering sugges-
tions as to how this can be accom-
plishcd.

What might appear to bc desirable
technologies  can be introduced and
proved to bc technically and econo-
mic:tlly viable, hut their diffusion
t h r o u g h o u t  the country will bc
severely limited unless  Ihe socio-
economic climate is such that it will
encourage both the manufacture and
the use of thr new technologies.

Ln theory. it should he possihlc  to
devise a comprehensive package of
incentives and disincentives to tit any
circumstances. Thus, if a government
is concerned with reducing unem-
ployment and poverty, it should he
possible to devise a package of poli-
cies which lcad to the adoption of
technologies which are appropriate
in the context of achieving these
objectives. In this particular case, the
policies involved will he ones which
induce existing producers (e.g. large-
scale manufacturers and land-
owners) to adopt - on economic
grounds - those  technologies which
benefit the poor nnd unemployed.
They may also be policies which
increase the pt:rchasing  power of the
rural and urban poor so that an effec-
tive demand is created for goods

w h i c h  lend thcmscivcs  mc?rt’ re;~Iil~-
to production hy low-income pro-
ducers who arc more likely to use
‘appropriate’  technologies.  In prac-
tice, the extent  of govcrnmcnt inter-
vention depends not so much ~)n
what the.govcrnmcnt  might wish to
achieve, but how far it can go without
losing the support of such powerful
groups as land-owners. large  indus-
trialis:s  and the urhan elite. As far as
the govcrnmcnt is concerned, the
CXl(‘!lt  !V W!liCh  i! Cl!” xhievc i t s
stated dcvclopmcnt oh.jectivcs  (e .g .
reduction of unemployment a n d

poverty) \vithout  losing the support
of those who - in the short term -
control the economy.  wjill determine
what is antI what is not appropriate.

Government policy with respect to
impor! licensing. industrial licensing.
price control and many other issues
can ;mcI often does stop the spread  of
profitable. small-scale rechnologies.
One example of this is the develop-
ment in Ghana of ai, intermediate
technology for producing animal feed
from brewer’s spent grain. This tech-
nology, which consists of simple
hand-pressing and solar drying. pro-
duces animal feed at a much lower
cost and with less use of scarce
foreign exchange than the advanced
technology normally used hy the
breweries. However. the decision of
the government to allow the hrewer-
ies to import sophisticated drying
equipment looks as if it may put
existing small-scale entrepreneurs
using the intermediate technology
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out of business (by eliminating the
supply of spent grain). eliminate the
possibility of other small entrcprc-
neurs  joining the market, and lead to
a rise in the cost of animal feed.

Since the intermediate technology
results in lower unit costs and more
employment than the advanced tech-
nology, and also provides a source of
income for small entrepreneurs, it
would have hccn  more appropriate
f rom the  poini  of view of ttie con-
sumcrs  of animal feed. the uncm-
ploycd and the small entrepreneurs
to encourage this by refusing to grant
an import license to the breweries. It
would also have hccn desirable from
the government’s point of view in
saving foreign e.xc,ha!?ge.  This. how-
ever. would not. in the existing cir-
cumstances. have been the most
appropriate policy from the point of
view of the brewcries.  The questions
to ask hcrc are whether indirect
govet-nmcnt  policies such as price
controls could ai;er circumstances so
that the hrewcrics no longer found it
desirable to use the imported techno-
logy. or if direct measures such as
import or industrial licensing would
be necessary; :tnd also to what exte.:t
wou!d such policy measures he feas-
ible from the government’s point of
view?

Those who argue for the need to
create the right social-economic
environment before desired changes
in the lot of poor people can take
place, often do so in a negative fash-
ion, arguing that nothing can be done
unless .the system is changed. That
argument is not the basis upon which
the above considerations are put for-

ward. It is merely  that in planning the
introduction and diffusion of appro-
priatc technologies. there is a need
for governments to look at the differ-
ent interventions thev can make and
to examine their feasibility as well as
their possible va!ue and effect in
achieving desired results. By the
same token. outside agencies advo-
cating the use of appropriate tcchno-
logics  must he aware of the need for
appropriate interventions and must
hc able to assess  the extent to which
such interventions are possible in the
circumstances.

Institutions. including those deal-
ing with appropriate technoiogy.  arc
part of the infrastructure package in
devctopmcn! p!ans 23~.I the package
is. itself, one instrument to he u:;ed in
creating the right climate. Institution
building must be seen within the con-
text of the whole infrastructural
t’ramework.  For example, how is the
need to create specific  AT institu-
tions balanced against the need to
instit  AT concepts and capability into
the institutional fabric as a whole?

Although in the long term it may
he ideal to have the concepts of
appropriate technology incorporated
into the institutional framework as a
whole, there is probably a need for
specific AT institutions in the short
term until the concepts become part
of the conventional wisdom. If these
specialist institutions arc successful.
there should eventually be no need
for their existence. But. in creating
them. to what extent is the concept
that appropriate technology is differ-
cnt from technologies which are
appropriate being perpetuated,?

Marilyn Carr in J. de Schutter and G. Berner ied.i,  Fundamental Aspects of
Appropriate Technology. 1980.
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A national development plan has
been described as a technocratic COW
ception of a feasible programme to
attain certain policy goals. A study of
national plans should, therefore, pro-
vide a good indication of the policy
goals of particular countries as well
as the programmes considered feas-
ible by policy makers  in support oi
those plans.

This review of the latest available
dcvclopment plans of forty-one devei-
oping countries is based on plan
documents specifying goals and pro-
grammes for sub-periods  within the
decade  1975-85.  In the table, thcsc
countries are categorized  according
to the importance and encourage-
ment to rural industrialization

implied by statements in the plans.
As the table indicates. most govern-
ments now recognize the importance
of rural industrialization as part of
the strategy of development. A large
majority have backed up this recog-
nition with specific  policy measures
for rural industrialization in their
plan documents  and nearly half have
explicitly emphasized  the importance
of appropriate technology develop-
ment, dissemination and adoption
for the purpose of rural (or decentra-
!ized) industri;llizatinn.  In all of these
!atter count;ies, illCX;UieS ailTlCd  iit
improving the process of develop-
mcnt  and transfer of appropriate
technology have :w” ” heen imple-
mented.

Categorization of Countries According to Encouragement/Importance
given to Rural Industries

I /I //I IV
No specific Describedas Encourage iural Encourage rural
encouragemenr  fO importanr.  Some industries but nor industries. Programmes
small rural encouragement buf much affenfon include  development
indusrries no specific policies to technology and disseminarnn

stated developmem  and afATs
dissemination.-__ ,..,.. ----.

COBA ALGERIA AFGHANISTAN BANGLADESH
IRAN ECUADOR BARBADOS BOTSWANA
OMAN
SAUDI ARABIA
‘ItMEN  ARAB

LIBERIA
MALAWI
MALAYSIA

BURMA
CAMEROON
MAURITIUS

BRAZIL
CHINA lmainlandi
THE GAMBIA

REPUBLIC MEXICO
PHILIPPINES

SOMALIA GHANA
SUDAN iNDIA

SENEGAL
SEYCHELLES
SYRIA

INDONESIA
IVORY COAST
JAMAICA

THAILAND KENYA
KOREA IReixblic of1
NIGERIA
PAKISTAN
PAPUA NEW GUINEA
TAIWAN
TANZANIA
ZAMBIA



Category I countries - Cuba,
Iran, Oman, Saudi Arabia, Yemen
Arab Republic - appear to have
undergone no shift in their commit-
ment to conventional large-scale
capital-intensive development strat-
egies. Those in Category II recognize
the importance of rural development
and (at least by implication) rural
industrialization. but set out, in their
dcvclopmcnt plans, no specific poli-
tics for rural industrial growth. Of
these ,  Algeria, bcuador, L iber ia ,
Syria, Senegal and Scychc!les  couch
their encouragement in rather
general terms relying. presumably,
on agricultural development alone to
foster the growth of rural industries.
I n  Maiawi,  ihi  expec:ation  o f  inier-
linked and balanced agricultura-
industrial growth 1s clear, with the
planning documenl stating explicitly
that rising output in primary produc-
tion will give rise to increasing oppor-
tunities for processing industries;
equally. rising incomes derived from
the sale of this output will open up
the market for industries producing
consumer goods and agricultural
inputs. The governments in Malay-
sia, the Philippines, Thailand and
Mexico provide considerable support
for small industries for reasons of
employment generation and income

(FAO)

distribution; but the emphasis stated
in their plans is on sub-contracting
and export-oriented industries rather
than on creating specific links with
the rural economy. References to
decentralization are limited to direct-
ing industrial investment auay from
mctropalitan  a r e a s  to n!hrr town5
with reasonably developed infra-
structure rather than to rural areas.
These follr national plans. while
recognizing the importance of rural
dcvclopment.  appear to ‘be heaviiy
influenced by the development
experiences cl Japan (in the cast  of
Malaysia. Philippines and Thailand)
and the USA (Mexico).

Category III countries give con-
sidci;,bic importa,-,cc  t(; iural devel-

opment and specifcally decentralized
industrial units in rural areas. Barba-
dos. Burma, Cameroon. Somalia and
the Sudan have plans which concen-
trate on rural artisan activity. build-
ing on skills available in rural areas to
develop productive  manufacturing
cntcrprises. Modern small industries
catering to local demand or utilizing
local resources are also encouraged.
In the Mauritius Plan, emphasis is
placed on small industries utilizing
local resources both to meet local
demand and for export purposes;
while in Afghanistan there is a
marked tendency to encourage  co-
operative effort for agricultural pro-
cessing. None of the category III
country plans makes more than a
passing reference to the development
and dissemination of appropriate
technologies for rural industrializa-
tion. Judging from the size and sta::e
of development of most of these
countries, it is unclear whether this is
a reflection of the inadequacy of the
local science and technology infra-
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structure or of the failure  officially to
recognize the importance of appro-
priate technology as part of the
development strategy.

Category) IV consists of a wide
range of developing countries of vari-
ous sizes and at various stages of
development. The national develop-
mcnt plans of these countries aim to
promote rural industrialization as
part of a comprchcnsivc strutcgy of
rural devetopmcnt. Programmcs
incorporate the development and dis-
scmination  of appropriate technolo-

gics as part of the effort to bring
about balanced economic growth
within the framework of a dynamic
and equitable rural society. As might
be expected, the programmes under-
taken in these countries vary consi-
derably in both conception and
detail. The variations reflect not only
differential capacities to undertake
the requisite  programmcs but also
conceptual and mcthodofogical dif-
fercnccs based on the dcgrec of
understanding of the strategy  and on
considerations of political economy.

A cohcrcnt gcncral  approach to locally initiated industrial development was
articulated in China shortly after the establishment  of the i’coplc‘s Republic.
and was incorporated into the First Five Year Plan (19.5357).  According to
this approach. while the central  govcrnmcnt  was busv building a modern
Iargc-scale  ittdustrial  sector to scrvc  as th c‘ backbone of the industrializ;ltit,n
effort, the various localities (provinces. municipalities. districts and counties)
were to undertake an effort of their own. Their task was primarily to produce
industrial inputs for agriculture and consumer goods required by the pea-
santry, and secondarily  to serve as adjuncts to the emerging modern indus-
tries  in the cities. The technologies to be adopted by the local industries were
dictated by a constraint central to the entire approach -that these industries
use only such resources as wcrc not required by the modern. largc-scale  sec-
tor. Under no circumstances were they to compete with the modern sector for
raw materials. fuels or other inputs. Hcncc. they were  to bc contined to waste
and scrap materials, second-hand machinery  and cquipmcnt.  small. scattered
or low-quality arc deposits. and loc:tlly  available skills and financial
resources. The technologies consistent  with this constraint were relatively
small in scale of output and relatively labour-intensive.  Hence the adminis-
trativc division of Chinese industry into centrally and locally operated  compo-
nents conformed quite close!y  to the technological divisi,n between relatively
large-scale and capital-intensive units. on the one hand. and relatively small-
scale and labour-intensive ones, on the other. except that a large part of the
latter category strictly speaking consisted of handicrafts and was under collec-
tive rather than local state jurisdiction.

During this period. the peasantry depended for a major portion of its pro-
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duction and consumption needs upon the local industrial and handicrafts sec-
tors. The First Plm called for most invcstmcnt  in agriculture to be self-
financed by the agricultural co-operatives and individuai peasant households.
and local industry and handicrafts were  the natural source of the real goods
counterparts to local savings. But with its leadership resources  stretched thin
hy a variety of massive economic and social programmes  of higher priority.
the Government did not vigorously promote local industria!izaiion  at this
time. and, with neither  the central nor the local industrial sectors  providing
agriculture with sufticicnt increments  of nccdcd cquipmcnt and inputs. farm
production lagged.

‘l‘hc Govcrnmcnt  bcca,ne  aware  of these prohlcms  by the middle of the
First Plan period, and hcgan  to encourage grcatcr attention to local indus-
tries. In I957 the central ministries work4 out ;I set of more than a hundred
designs for small-scale plants capable of being maintained and operated
loc;tlly. ‘l‘hcir  importance was to emerge only later. for shortly after their
appearance  they were caught and temporarily inundated by the advancing
wave  of the great leap forward movement ( 195X-60).

This movement had as one of its chief characteristics. of course, the rapid
cstablishmcnt  (within a year  or twoj of literaiiy  tens of ihc;us2inds  of sm;:!!
cnterpriscs.  many no more than workshops or sheds. under the administra-
tion of the newly formed people’s communes  and their sub-units (production
brigades) and of the local govcrnmcntal bodies directly above them. A certain
amount of consolidation of the earliest such shops took place. hi by mid-
1960. according to one report. there were  about 60.000 industrial units rut-1 by
the counties  (hsien). for an avcragc  of about thirty such cntcrpriscs  per
county, and sonic  2Ot1.000 units run by the rural communes. not including the
cvcn  smaller shops of the brigades. These  industries included iron and steel.
non-ferrous metals. coal mining and refning. clcctric power gcncration. agri-
cultural tools and machinery. chemical fertilizers,  construction materials.
light industries  of various kinds and transport and communications.

Outside of China. today’s evaluation of the great leap’s small industry
experiment tends to be harsh. The movement was indeed laced with Haws that
provide  ample reason for a critical evaluation. Local resource bases and mar-
ket conditions wcrc not adequately investigated before construction, objec-
tivc  technological constraints were not observed. ncccssary  production of
small tools, utensils and household articles  fell ow~y as handicaraft equipment
and raw materials were commandeered by the new factories to tnake iron and
steel and other heavy industrial goods; commune enrerprises  used their sub-
stantial financial freedom to make high profits by gearing production to the
demands of materials-short urban factories, ignoring the pressing needs of
their own peasants who could not meet such competition. The resulting con-
ditions of acute shortage of small commodities. inferior quality. great waste of
materials and equipment and an unsound drain of labour away from other
activities - especially farming-called for rapid rectification.

Despite these grave weaknesses, the small-scale industry movement of the
great leap period had some substantial positive effects on the country’s devel-
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opmcnt. Many of the thriving regional industries  of today had thcil- origin in a
primitive workshop established in 105X.  The idea of dispersed.  <mall-scale.
locally operated and indigenously equipped industries responsive to the needs
of the localities was in many areas so good, and the enthusiasm so great. that
the enterprises established transcended their obstacles and became viable. In
Maoist terms, first the question of presence or absence was solved.  and later
that of meeting acceptable standards of efficiency. Even where the shops
established during the great tcap were forced to close.  howc\,cr. the initial
expcricnce  with industrial methods they had afforded the peasants  and the
lessons, both positive and negative,  to which they gave rise. pro\:etl  invalu-
able Iatcr when local industrialization was again pushed vigorously.

The internal problems  of the small indust1.y  movement contributed to. and
wcrc themsctvcs  aggravated by. more generaal  errors  in planning and organ.
ization that characterized  the great leap forward. by three successive years of
harvest failure. and by the emergence into the open of the Sine-Soviet  dispute
with the withdrawal of Soviet experts from China in June  1’960.  These con-
ditions, which caused a sharp downturn in industrial and agticulturul  produc-
tion in 1959-60,  ncccssitated  a consolidation of local industric5  in which !hc
mil,iority of the small-scale  enterprises  wcrc dismantled.

It is clear that during this period policy towa1.d  small-scale !ocai  industry
bccamc  the focal point of vigorous political debates bct\vccn  those  who
regarded  such industry its unruly. Ilncontrollahlc  and ;I hindrance to cffcctivc
ccntrai  planning, and those who sari!!  it as ;I means  of mobilizing local
resources, arousing local initiative and combating bureaucratism.  The lormcr
charged that ‘those people claiming rcliancc  on their own resources  actuali!
impair the State’s intcrcsts  and thwart the completion  of the plannccl projects
and the smooth progress of production.’ LateI-.  during the polemics  of the cul-
tural revolution in the late I%iOs, the mass closure of small industries of the
early part of the decade  was blamed exclusively on the political motivations Iof
officials who opposed local control as contradictory to their plan to csablish
state monopoly ‘trusts’ in various lines of industry. There is indeed evidence
of political opposition to local industrialization at this time. but it is imposs-
ible to establish from afar its responsibility. relative to that of objective ccon-
omit constraints. for the mass closures that took place.

Nevertheless, despite  the closures, a good many of the leap-originalcd
enterprises survived or were restored when economic conditions began to
improve in 1962.  The planning chief of the time. PO I-PO.  called attention to
the ‘by no means negligible’  role of local small and medium industries. as
early as 1963.  in an article that warned equally against the tendencies ‘to put a
one-sided emphasis on the development of national industry and large enter-
prises, or to follow the decentralized method of blindly developing local
industry and small enterprises in desregard  of the unified state plan.‘ The
Chinese press of this period is replete with examples of localities with Hour-
ishing small and medium industries even in backward areas. such as Kansu
Province in north-west China, which had not been able to make its own nails
in 1049.  but which had some seventy farm equipment factories in 1963  (com-
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pared with five in 1957, before the great leap) producing chemical fcrtilizcr.
cement,  waterpumps, diesel engines and insecticide sprayers.  In the economi-
cally advanced regions of the country. dcvelopmcnt  of small industry;  was
more extensive. In the northeastern heavy industrial centre.  Liaoning Prov-
ince. small rural m:;chinery  plants and grain processing enterprises run by
means of small thermal power plants were operating in remote towns in 1963,
in which year the province had some 400 small and medium units in metallur-
gicai, coal. chemica!, agricultural machine and light industrial production.
Therefore, it is clear that the view cxprcssed  during the culiural  revolution
that such industries lay dormant until that movcmcnt bestowed  its revitalizing
kiss, is something of an cxagzeration.  While the impetus of the great leap
vcars was certainly lost, the level and growth of small industrial activity in the
early  sixties was undoubtedly far greater  than in tijc years preceding the icap.
.lust as important, these industries wci-e on a much firmer basis. producing
goods that were locally needed at costs not unreasonably high and without the
waste that had characterized such great  leap phenomena as the ‘backyard iron
and steel’ units.

It was from !his rc!ativc!y sound foundation that rural industrinlizatio~~
entered a dramatic take-off phase during the cultural revolution. tinder the
stumulus of that movement’s encouragcmcnt  of local, decentralized initiative.
and with the more cautious central planners under attack. various provinces
and hsien began to report growth rates for local industries of a magnitude that
had not been seen since the great leap. The new industries were closely linked
to agriculture. For example. the production capacity of small nitrogenous fcr-
tilizer plants - a sector  that had already grown considerably during !he early
sixties - increased  by live times between IO65 and 1969.  The share of local
plants in national fertilizer output rose from I2 per cent in 1965.  to over onc-
third in 1969.  to 43 per cent in 1970.  to 60 per cent in 1971.

Local industrialization in the years preceding the cultural revolution
centred  on chemical fertilizer and cement production, the manufacture anti
repair of farm equipment and machinery, and farm products processing
industries. These continued to be stressed in the spurt that began in the late
sixties. but they were joined by a rapid spread of local power industries (hydro-
electricity and coal) and of local iron and steel production. The latter indus-
tries provided a producer goods base for local self-reliant devclopmcnt  far
more extensive than had previously existed.  The number of small hydro-
electric stations built in the two years 1970-71  was said to exceed the total for
the previous twenty years: by early 1972 there were some 35.000 such instal-
lations in China providing 16 per cent of the total national installed hydroelec-
tric generating capacity.

The rapid extension of electricity to areas previously without mechanical
motive power was of great importance in ‘forcefully stimulating the develop-
ment of local industry’. For example, in the much publicized Lin hsien of
Jonan Province. the extensive development of some 244 country- and com-
mune-run industries had to await the coming of electricity with the com-
pletion of the famous Red Flag Canal in the late sixties.
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Iron and steel  had been perhaps the major victim of the closures of sm;~ll
plants in the early sixties, and there is no evidence  of any significant revival of
this IOGII industry untii the end of the decade. when county~-run  blast furnaces
began to go up in numbers. turning out three times as much pig iron in 1070 as
in 1969.  By 1971.  all provinces, municipalities xd autonomous regions except
Tibet had their own small and medium iron mines and iron and steel plants.
which were responsible for a quarter of the iron arc and one- fifth of the pig
iron produced  in the nation. The erection of numbers  of small- and medium-
scale oxygen top-blown converters brought a rapid incrcasc  in steel  produc-
tion in many provinces.  The dcvclopment of this industry on a local basis was
significant in that it rcieased  the IOC:I! mrlchine-building and other industries
to some  extent  from the constrairrts  of scarce  centrally produced iron and
sicci.

Thus,  from the late IO(rOs  on. r-apid clcvelopment  of the ‘five  small indus-
tries‘  (iron and stct’l.  cement,  chemical fertilizer. machincr-y  and power) pro-
vided the basis for relatively comprchcnsivc ‘locnl industrial systems’. whose
components had tight backward and forward linkages with each other and
collectively with :rgricult~ure. These ‘sm;:l! hi;: c(jiilpic;c’ S!.iiCiii\  iwrc most
often at the Icvcl (of the hsien.  ‘lhcir complctcness  was relative. for-. while
strCving for seif-rcliancc, they sought and received aid from highct-  Icvcls in
obtaining a certain irrcduceablc  minimum ofsophisticatcd  cquipmcnt.  tcchni-
cal assistanrc.  and somctimcs  invcstmcnt  funds. Their crcction  was aidccl by
the politics of the cultural rcvolutior : and by ii rui1 of consccutivc  ~oocl  liar-
vests that provided raw materials as well iis Ioc:~l  savings to mobilize.

The speed of local industrialization dccrcas~cl  after 1072. as the IOC~II
networks  filled out in those areas of the coun:ry  most adcantageousl~  situated
with respect  to raw materials and markets. and perhaps  as a more  central con-
trol-oricntatcd  Icadership  exercised authority. Thu.<.  there  is today ;I fairly
stable if still technically dynamic local industrial system in place. ~bv\.l~osc  prin-
cipal economic characteristics  and whose relations  with other sectors of the
economy  and society have been available to study for several years.

Carl Riskin  in Austin Robinson (ed.).  Appropriate Techno/ogi~s  for Th!rd World
Development, 1979.

The scctoral  strategies,  targets and and which  have  a signiticant
outlays closely reflect the main strat- impact on the standard of living
egy and the basic objectives of the of the poorest, like agriculture
Plan. Thus in drawing up the Plan: and allied activities, village. cot-

tage and small industries and
- the highest priority has been inputs like irrigation; fertilizers

given to the sectors which gener- and power, which are required
ate the maximum employment to sustain them;
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sc,rncc Lund tcchnolo~y.  hous-
ing. hc;dth and family welfare,
education. social welfare and
nutrition have been oriented to
hcnctit  the rural and urtxm poor:
and

- the ohiectivc of xhieving self -
relixtce both technologically
and hv investment in sectors
which will er~isut-e  that when
ncccss;~rv we  can  do  withc::t
foreign  kl. has been kept in
sic\\.

.fhi: employment objective
dqx!ldS cruciallv on increased
lahwr absorption~in agriculture anIt
allied actiGties.  This Teans increas-
ins the productivity of available land
through it-risation.  multiple croppins
and improved technology. The main

thrtist  of the planning strategy.  thcre-
fox. w o u l d  !x to cspand  the arca
under  irl-igatic~.r  its r-;lpidly  as may h e
~~~Ghlc.  a n d  ..i c’cvc!op  cropplnf
. . 1*.~..*... .>.., I .>,,,.  ;,~ .,,,  t ,,/,,,l‘lliCIII.,  ‘1OXU Ll~il’L‘L”“1  .I. pr::c!:ces
which optimize the use of land and
water resources. Detailed agricul-
tural plans would need to he druwn
h\j regions and sub-regions. based on
the full exploitation of the water
resources in the command areas of
irrigation projects. and on the prin-
ciplc of water conservation and man-
agement ifl rainfci areas which
would wable us to break out of the
constricting historic;4 trend rate of
growth  of around two per cent per
annum. Fortunately the agricultural
development potent ia l  today  is
greater than at any time in the p:lst,
in terms of awilability of improved
seed. modern cultural practices,
applicable research results and
farmers‘ awareness of and access to
all physical inputs and credit. The
new Plan would provide for massive

India’s development plans have emphasized appropriate technologies
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Tt) mximizc cn~pk~yllent ?n ast-i-
culture it is ncccssary  ni?t only to pro-
\~ide  fat- the infrastructure  anti inputs
w h i c h  will incrcasc  physic;11 pro-
ductivit!-.  but also to push !~:l-\v:ird
the iiiiplc‘meilt;l.it~n of land rC.-disti-i-
hu!ion-pro~r~,mmes  and schemes for
lhc consolidation of holdings: iw; I,~)
rCFul;ltc the growth of f;:rm mcchan-
(atiiln to censure  masim~um lahour IISC
conhi3tcnt  with ol~timum  land and
vS;ll~r  utiIi/:ttion.

A marked increase in agricultural
cmplovmcnt should Icad to siyifb
cant growh i n  \econdar! cnip!cq-
mcnt  in rural areas in distribution
and tranqx~rt. and in tertiar)
cmplo:mcnt i n  the awnomic activi-
tics generated  hy the growth in rural
income.

After agicuiturc.  household and

Somc ruled  Inrluxtria like h a n d -
lo1oms and handicr;~fts  can hc vi:\hle
and even  wmpetitivc in rsport mar-
kcts.  given or!y~ization. c I-C(li t-
supplx. sm;1ll improvcnicntu i n
tccllnqucs. design a n d  markctitig
asistancc. The output and employ-
mcnt of these industries can be suh-
stantiallv cspanded.  The e m p l o y -
ment  in a number of other
I-urn1 t r a d e s  can h e  stahilizcd  o r
Csp;lnbx.

The share of’thc  small-scale sector.
excluding tmuschold industries. fell
irom IV.5 per cent of the income aris-
it:g from all industrial production in
1968 to Ih per cent in 1976 Th is
trend has to bc arrested  and vvcrsed
by ii vigorous programme of pro-
motion of ma!! industries.

The m::,jcxit!  of the rapidly  growins mcnt creation. Idle and underutilized
yungcr population must find land is a serious waste of resources
employment and self-rmplo~ment  in when many have in;tdcqu;rte  land to
the rarai  .~irc:!s.  Hence, the emphasis farm. The Plan specifies mc’iiiis  fol
cm rural development in the new Plan c>nc!tring  better  land U S C  a n d  pro-
is closely tied to the need for employ- vi:.ron  of ew2ntial  services. such as
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U’ith I-aspect t o  xgictilture.  t h e
Plan focuses on small-scale agricul-
turc  al-d xi<! a n d  semi-arid  tands.
S m a l l  farm5 wilt he $ven every

oppori”,nit!  to increase their pxtici-
pation in the monetary economy.
,;\ni~~n~  xmalt-scale  farmers.  greater
;Ittcntion :iill he ~given  to those  who
h;,\,c txen tagging  hehind up to now.
KLII-al  ;!ccess  roads wilt be built so
Iha! the How of inputs to such farms
can hc cspanded  and produce can
more  casitv  be brought to market:
cstension  services and credit wilt he
increasin$\  directed t o  t h e  s;matt
farmer: consumc’r  goods a n d  xxi4
services Gtt h e  hi.ought  w i t h i n
rc;lson;cbtc distances: water and
power  wilt bc increasingly extended
into the rural areas: and the means
and I-esources  devoted to identifying
inespensivc  and easily repa i rab le
tschnolo~ic:s which will enhance
sma!t  f-rm groducrivity  and case the
prohtems o? off-road transport will
be increased.

The development of arid and semi-
arid lands wilt also receive special
attention from Government. More
than 21) per cent of our population
lives in thcsc areas comprising KO per
cent of the land of Kenya. Because of
the complexity of the prohtems -
economic, environmental and social
- out approach to their develop-
ment must be integrated. requiring a

high dC;grcc of co-ordination among
hlini~i6cs.  The hlinislry o f  AFricu-
turc will pIa\: an impor:ant  rote in
devc!oping  pi-ogrammc:;  and in &a!?-
Iishlng CO-:V~~XWX~ procedures.
White planning wilt proceed  on !he
basis of regional :tnytysis  considering
water:,t~:d and agi-o-climatic  areas.
imptcmrntatiol? wilt be on a dis!rict
basis. r-elying  on established adminis-
IraCve  systems and ensuring toca-
level participation in assessing needs
and piiorities.

Bul while rural development must
feed on alid suppty  agriculture. it
cannot he timlted  to agricutrure  if it is
tcl be successful. HCIK~. the Plan wilt
provide incenG\:cs  for the disp zrsion
of industry. and rurai noll-Sirrm
actibjitics  in the informal sector wilt
bc accorded high priority. Such
activities arc cvcn now an important
source  o f  rura l  empioymcnt a n d
incone. with about 33 per cenf of
srnattholder  income hcing genciated
in this way. In addition. such activi-
ties tend themse!ves  to the use of
tahour-intcnsivr  methods of produc-
tion. Their production processes arc
characterized by a tow capital-tahour
ratio. For our economy where capital
is scarce and labour abundant this
fact is an important consideration.
Secondly. small-scale production is
often the only means of meeting
demand when the size of the market
for any given item is small.  This is
part&laity the case for retativet)
isolated tocat  markets in small  towns
and rural areas. These enterprises
can. therefore, play a useful role ilc
programmes  of industrial decentrati-
zation. Thirdly. they help in the tap-
ping of resources such as

entrepreneurship. capital. and raw
materials whicil otherwise would
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remain unused. They  generally mohi-
hze family or community savings
which might have remained idle or
been spent on unproductive activi-
:i,:,s.

Developing technologi~:s  for small
farm and non-farm activities in the
rurai areas is also a matter of high
priority. It is recognized that the cur-
t,entlv  avaiiahle hand tools. like the
hoe..are inefficient. On the othe;
hand. imported farming machineries.
like traciors.  are ei:her inaccessible
or inappropriate for the majority of
the smail-scale  farmers. Similarly.
rural industries for processing locally
available  ct-ops  and other resources
on small scale basis will requtre  tech-
noiogies  appropriate to their scale
and location. Hence. research :md
development institutions will be
siven the encouragment and
resources they require to address

themselves  effectively to the transfer.
adaptation and de~~~eloprnent of
specitic  appropriate tools and techno-
logic\ for the rural areas.

An csscntial  ingredient of sitccess-
ful rural development is increased
participation in the decision-making
process at the district level. Some
programmes such as the Rural
Access Roads. the Rural Develop-
ment Fund. and Rural Water Sup-
plies already encourage local-level
participation in helping .Ietermme
needs and priorities. More effort will
be made to involve local-level techni-
cal staff. elected rcpres<  ntatives  and
members of target groups tiiemsclvcs
in programme decision :naking.  The_
district is seen as the basic unit for
de\:elopment planning and imple-
mcntstion. In this regard. the Dis-
trict Development Committees will
be strengthened and revitalized.

lncreasincg  attention on the part of a
number of economic specialists has
brought to !ight serious underlying
problems in Indonesian Government
policies as well as market sign-rals  fac-
ing entrepreneurs that lead to an
anti-employment bias in the choice of
technique. There seem to be five
basic problem areas,

Firstly. the Indonesian tariff struc-
ture. if fullv admiltistered.  would be
seriously distorting. The direct dis-
tortion is brought about by allowing
duty-free imports of capital goods
while levying substantial duties on
consumer goods and some raw

materials and intermediate goods.
Firms are thus encouraged to use
capital instead o f  labour a n d
imported capital equipment rather
than domestic equipment. An indir-
ect distortion also exists because
duties on some commodities permit a
lower price for foreign exchange than
would occur otherwise. This hampers
exports, promotes imports, and tends
to raise the capital intensity of invest-
ment. A more general consideration,
possibly the most important. is that
high tariffs on goods that are also
domestically produced allow the
economy to become ‘inward looking’
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Sccondl!,.  the price and availahilit\
01’  c!-cdil  is subicct  tt> distorting fac-
t o r \ .  .l’hc In.rLi;i:ri~r~li~ii~-icl  riI (Llji t<i
t;,yt> Y~CXS)  In\:*:st!llr‘n!  nr,r~?rammc1 L
mskcs  a limited amount  o f  monc!;
;t\~ailahlc  at 12 pet- cent per year. well
hclo\\~  other gr>\~crnment  and pt-ivatc
hank  rates.  One purpose  of this pro-
gamma is to promote  in\;estmen!  I~!;
Indonesian  entrepreneurs who arc at
a signiticant disadvantqe relative i0
t h e  li~:l~~nesian-C‘hillcsc  cntrepre-
neurs and foreign  imcstors who fre-
qucntly  have access  t<J capital from
outsidc Indonesia  (eipccially  [long
Kong and Singapore)  at substantially
lower rates than the market rates in
Indonesia.

Perh;ips  ri()i unexpcciedly.  indisc-
nous  entrepreneurs have  benefited
!itt!c f r o m  t h e  progammr. The
below-market-rate credit must be
rationed. and it goes either to get-1
good credit risks (mostly non-indise-
nous entrepreneurs) or is allocated
on the basis of personal or political
favour.  Apart from who gets the
credit. the distorting effects of the
subsidized rate of interest  can be sig-
nificant.  Rice milling is an interesting
example. A nualber of large modern
rice mills (bv Indonesian. not world

standal-dc,j  have  been built under  the
mcdiunl-term invt‘stmr’nt pro-
sr-;immc. With 2 fc\v csccptions  1113
Il;ive lwen b u i l t  by (~‘hincsc o,-
~‘l,illc,c-lxickc;~i  iiiYcs:lii-s (who wcl-e
the only  investors able to clualify  for

the I7 per cent money). At the WIIIC
time. a very rapid investment in
much smallet-  facilities - hullers and
small rubber--roll rice mills - has
!l~~~~n  ma& b y  indigenous entrcpre-
ncurs  paying the market rate for their
capital. between  2 per cent  and 3 per
cent per rl:onth. T h c s c  s m a l l e r
facilities. much more Iabour-inten-
sive.  xc far more appropriate fc:r the
iIlcl<>rlc>iail ecorlonl!,  tilall  the largcl
rice mills. F.ew of the large mills
arc able t o  operate  n e a r  t h e i r
planned capacity because  the smaller
units have outbid them for supplies.

A second  m;ljor distot-tion  in  the
credit market is the srea!cr east in
obtaining investrrrcnt  capital reiative
to war-king  capital. The cheapest
working capital available. and then
onI> ir)r firms 3; individuals able to
post I50 per cent c>f the loan as colla-
teral. is at 1-l per cent inierest per
year.  Private rates. e.g. to the milling
Industry. run about 5 per cent per
month. Limits on the availability of
wc;t-ki;;g  capital seem to be an effcc-
tive constraint on output for sei*eral
industries. It follows that raising the
amount of working capital available
from the banking system for a given
loan of investment capital would
raise the employment content of any
fixed investment significantly.

Thirdly, scvcral  aspects of present
labour laws and reguiations  (which
are now under extensive government
rcvicw) tend to convert lahour from a
variable to a fixed cost and tnake it
easier  to use machinery rathct-  than



men. Act No. 12. of 1964  prohibits
the firing of a single workrr without

the prior cmsent of a Regional Corn-
mime for the Settlement of Labour

. ,.
G;hpuics.  I* ‘hen  Or mcore em,> .,yWsr j‘>

are to be laid off. Centrai Commi:tee
authorization is required.

Act No. I of !o! limits working
hours to seven hours during the day
and sis hours at night. An eight-hour
day is granted  in most cases upon
application to the Government, but
Act No. 1 discourages  mu!~ip!e  shift
operations. Rice mills. for instancr.
cite this la\\. as the reason for not run-
ning uight  shifts during the harvest
sc‘ison.  (An additional factor affect-
ing those mill- which use electricity is
that the night rate for industrial elec-
tricity is almost prohibitive.)

Indonesia has a very protective
Le+ation for female employees:
paid leave for the first two days of
their menstrual period and up to
three months paid leave for child-
birth.

These laws and regulations are
obviously of no consequence in the
traditional sectors. But they do have
a significant impact on investments in
the modern sector. especially for the
highly visible foreign and govern-
ment firms. It is often said but worth
repeating that it is the welfare of the
total work force that the laws should
protect, not just the privileged seg-
ment that receives jobs in protected
areas of the economy.

Fourthly. indigenous management
talent is at least as scarce as capital in
Indonesia. There is no good empiri-
cal evidence yet on whether capital-
saving projects require less manage-
ment talent than labour-saving proj-
ects. In rice milling the management
requirements of the small enterprises

that are also capita-sating arc so Iou
that ample supplies  of indigenous
managc:x  ha~2 been foi-lhcoming.
This would aln- >st cerr;rinl!!  nc?!  h::se
bceii ihe ca5c if mu:h iargcr, m o r e
comp!es  facilities had been built On
the other hand. there are no do&t
industries where capital can substi-
tute for management. and for these
investment in management iraining is
likely to have a high payoff by mak-
in5 It possible to substitute manager-
ial exnerlisc  for capita!.

I-here is some feeling that indone-
sian management training also intro-
duces an anti-employment bias. The
focus of this training IS proccss-orien-
tated rather than organization-orien-
tated. The effect is that Indonesian
management trainees know how to
run i’actories  with machines but not
with people. Since the chief bottle-
neck to highly labour-intensive proj-
ects I., usually administrative and
organizational. this is a serious prob-
lem indeed.

And lastly is the problem of ted
tape. Foreign investors in Indonesia
must contend with complex forms
and procedures and be prepared to
wait for months or years for process-
ing before their project can be
started. If the firm and the total size
of the investment are large enough,
these essentially fixed-cost barriers to
entry are worth crossing. But these
firms tend to be the mos+ capital-
intensive in structure and oulook
(and frequently carry overtones of
economic imperialism). The very
firms that are most desirable -small
labour-intensive electronic?, cloth-
ing, furniture-making concerns pri-
marily interested in export - have
little political impact and so cannot
afford to overcome  the obstacles
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mentioned above. This systematic foreign investment. The same argu-
exclusion of smaller firms substan- ment applies, in lesser degree. to
tially reduces the labour  intensity) of domestic investment as well.

-._ _, / 7,. Pl..~_^L. Pteriiinmer In L, reirr I fiilliier eidl.. uic L~IVILG  13: ~~~~~~~~~~~~~  Ior yrrL.luy-l,-i’ T-^l.^^l^^,,  ;_ I,n>,ninn;,?n

Counlnes.  1975.

2 CHANNELS OF TECHNOLOGY DIFFUSION

The dissemination of conventional
N’rstrrn technologies is a process the
modalities of which have been estab-
lished over several decades. The ben-
eficiaries of these technologies are
usuali~ powerful and articulate
groups expressing themselves
through clear-cut market mechan-
isms. As a result. commercial e;iter-
prises can, through profit-seeking
efforts alone. disseminate the tech-
nologies quite successfully. In
ccntrast. the dissemination of
appropriate technologies is a re!n-
tiveiy more recent process and
challenge. Also. its prospective
beneficiaries are invariably weak and
inarticulate sections of society, e.g.
the urban and rural poor. These sec-
tions can rarely back up their needs
with purchasing power. they do not
constitute a significant market, and,
therefore, the task of responding to
their needs cannot be left solely fo
industry. Catalytic assistance from
external sources is often essential and
inescapable. The purpose of this
external assistance should be to faci-
litate ti!e technology implementation
process with technological know-
how. with credit for equipment and
working capital. with input deliveries

and output off-take. with managerial
help and training programmes, and
entrepreneurial leadership. in
addiiion. the bcneftciaries must
themselves play an active role if the
whole exercise is not to peter out for
the lack of popula,-  participation.

It follows. t!telefore,  that the dis-
semination of appropriate technolo-
gies must be based on 3 multi-
institutional effort involving Jevelop-
ment agencies (either government or
voluntary agencies), R & D organiz-
ations. industry, financial and credit
institutions. input (e.g. raw
materials) delivery and product off-
take (e.g. marketing) organizations,
management and personnel training
institutions - and, of course, organ-
izations of the beneficiaries (e.g. co-
operatives of the urban or rural
poor).

This multi-institutional effort,
which is so necessary for the dissemi-
nation of appropriate technologies.
implies that a host of structures and
procedures must be worked out for
each appropriate technology. In par-
ticular. attention must be focused on
the procedures for the procurement
of inputs and credit, for the off-take
of outputs, and for the management



of organizations. training. manpower
md tinanc~s.  In s h o r t .  an entice
hardware and software pnckagc- must
Iw work4 out in derail for each
:ippropriate tcchn~~logy.  bear ing  111
mind its speci!ic  feature\. Thus. the
package for appropriate road-build-
i n g  tcchn~&!~y may he completelq
different from that for mini-cement
plants.

Ton crf!cn inAq~~::te atteiition i s
directed  towards the elaboration of
thcsc  t o t a l  packa~c’s,  t h e  general
tcndcncy being ro :IWI~C that if the
haz-dwrc (machinery. equipment or
procc5s)  has hccn  dcvcloped. t h e
;Ipl>ror%a~c  tcchnolo~y w i l l  diffuse
I:;ldcr II* ~\vn slciim. In a l l  except if
tc~ c a s e s .  c\~en this. hardxvarc  i<
trarLl\  wcrrkcd  i,at xiti: thC same
turn-key. engineered  lincssc  as the
tcchno’~~gics  of t h e  industrialixd
countries - in short. the hardware
development is rare!! thorough. Hut
even when this is the cast.  successful
technolqy diffusion depends on the
elaboration of the software. It is this
shortcoming rhat  has proved to he
WC of the major  obsta&:~  to the dis-
wmination of appropriate technoio-
eie5. and until this inadequacy is
overcome.  the process is unlikelv to
gain much momentum.

7hr insufscient  emphasis on the
dcwlopment of the soft\vare  aspects
of appropriate technologies is what
may be tcrmcc!  an internal constraint
on the successful  diffusion of these
technologies. In many  ciicumstances.
howex~. it is the external constraints
which arc of far greater signihcance.
Of these external constraints, the
most important one arises from the
fact that the partisan vested  interests
of the elites (or powerful groups
withjn elites) in the dual societies of

developing countries al-c’ often inimi-
cal to the adoption and diffusion of
appropriare tcchnologics.  in such an
t~f~f~\oural~le  cn\,ironme!?!.  i!::!~!c,
quacics  i n  the soft\.ai-c iispcc1s  o f
thcw technologies  ar; oniy a m p l i -
fied. and used against them in
decision-making The ahox d i s -
c u s s i o n  o f  th,t dissenination  o f
appropriate technologies sho\\s  that.
though this prowss  must he crqled
with ihat of technology development.
thcw arc crucial differences hetwecn
the two processes. linfortunntely. a
blurring of these rfifierenccs  takes
place too often. aad it is therefore
necessary i0 make them psplicit.

Firstly. the agents for the two pro-
ccsws  are usu;~II\;  Uuitc  different ~
whcrcas  R C! D -ins?itutions  ( at the
mawo-. nicso-  and micro-levels) are
ni;lini:, responsible for technology
generation. technology diffusion is
usually  the rcsponsihility of a devel-
opment agenczy.  acting in cci-ordina-
tion with the people. local self-
government organs. R & I> institu-
iions. financial and credit institu-
tions. xrd marketing organizations.
Thus. technology generation c:tn be
achieved by the sole effort of R & D
institutions. but technology diffusion
must bc ii multi-institutional effort.
Sccondl:4. the power structure need
not necessarily he disturl ed by the
generation of technology. but it can-
not hut be affected by technology dif-
f u s i o n .  T h i r d l y .  the Icvels  o f
operation of the two processes are
quite different - technology gener-
ation can be achieved at the institu-
tional leve!:  technology diffusion
must be accomplished at the level  of
s o c i e t y .

Fourthly.  and as a consequence of
the above two differences.  the tech-



nolotgy generation process is much
more autonomous than the techno-
iogy d~ftuston  process. in that, given
funds for R L! D: sufficient awareness
and commirment among those doing
R & D: and the absence of direct pol-
itical hostilitv  towards the R & D. the
generation of technology appropriate
for the development can be accom-
plished successfully.

In contrast. icchnology  diffusion
cannot be achieved against the
wishes  of the ruhng  groups in society.
And. shcrc the technologies to be
diffusxi are against the vfested  inter-
est’ of the privilcgcd  -which in dual
societies  thei. often are. if thev are
indeed technologies appropriate for
weaker sections  ~ then the success
of the diffusiim depends on the par-
ticuiar  balance of power between
\.arious groups in societv.  The :uling
group is rarelv  homogenous.  and if.
within this group. some powerful sec-
tions. e.g. the urban elite. are not
against the diffusion of appropriate
technology for the rural poor, then
the process stands a favourable
chance. If. on the other hand. all the
privileged sections are unitedly
opposed to the technology. then the
Atempt to diffuse it is almost certain
to fail: nevertheless  ihe attempt must
be n,ade as an essential and integral
component of the struggle of the
under-prt  V1.CSL‘~r;t~~~~d  and its allies for 2
more just and equitable society.
Thus. a necessary condition for the
successful diffusion of technologies
appropriate for the urban and rural
poor is a large meastix  of active pol-
itical support from the rulers of
society.

Finally, the role of the people in
the two processes is quite different.
Though ciose consultation with the

people is vital for obtaining better
insights into felt needs, traditional
sol;ltions, local conditions, local
materials and local skills, and though
these insights are quite essential for
ensuring  the appropriateness of tcch-
nology.  an R & D mstitution can in
fact generate  technology without thec
active ,oarticipation  of the people in
the designs, calculations, experiC
nienis. fabrications, etc. In other
words. appropriate (including
socially acceptable) technology is
unlikelv to be generated by R & D
institut& without close consul-
tations with the people, but their
active pariicipation  in the technology
generation ;er se is not necessary.
This is noi to deny that widespread
popular participation can raise the
efficiencey  and appropriateness of
technological innovation to a qualita-
tively higher level. Such popular par-
ticipation should therefore be the
objective. since an intimate interplay
between institutional and popular
innovators is an ideal state of affairs.

In contrast. the active participation
and involvement of the people is 2
necessary condition for technology
diffusion. These distinctions between
technology generation and diffusion,
particularly between social consul-
tation and single-institutional work
for technology generation 2s distinct
from social participation and multi-
institutional work for technology dif-
fusion, lead to some important per-
spectives and conclusions, with
regard to the role and scope for
appropriate technology instituticns.

For instance. it is clear that institu-
tions of education. science and tech-
nology can a s s u m e  - and
successfully discharge - the respon-
sibility of generating technologies. If,
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however. these institutions also
assume the responsibility for diffu-
sion of technologq~.  thev must realize
that they \vill have to lead. co-ordi-
nate and manage the concerted
action of a large number of institu-
t ions.  viz . .  de\~rlopment  agel!cics.
iocal self-yvcrnmcnt  organs. hnan-
cial and credit instilutions.  marksting
outlets. etc.. and that the:; arc almost
sure to &x.j::te from thei; ch;liters  t)f
education. science and technology.

Whethe!  the\;  art‘ structured and
competent to dischal-ge  this onerous
re>ponsibility  is a moot question. III

general. it would he unwise  for edu-
cational. scientific  and technological
institutions to ~~ssunic this responsi-
bility for technology diffusion with-
out b&1g aware of all tllc

implicutions and conscqucnccs.  O n
the other ll:llld. t-c!,l::c:l(iF~-~"'!~,.I-at-

ing institutions must bc an essential
part of the technology diffusion pro-
ccqs --~ the vital need for their active
participation in the process follows
lo$cally from the linkage between
the technology :!:ncration and dlffu-
sion processes.

A social carrier of a techni\;!Je  is ii

social entitc which chooses >illd

implements a certain technicjuc.  The
carrier may he a company. an agi-
cultural co-operative or an agricul-
tural extension v~encv  which is
introducing nc‘\v  tools or agricultural
machinery in a spccitic context. Indi-
viduals sometimes play an important
role as introducers of improved tech-
niques; farmers  and artisans may
serve as social carriers of techniques.
For a Iarse-sca!e  industria! technique
in an underdeveloped country. the
social carrier may bc a government
agency and a transnational  corpor-
aiion - aicine or in different comhi-
nations.

For a technique to be chosen and
implememtcd in a specific context or
situation. the technique must. of
contuse.  actually exist somewhere in
the  Morli. Hut in addition some

neccs$ary  condit ions must  be ful-
till:,d:

- - A social entity that has an inter-
est in choosing and implement-
in,g the technique must exist:

-. This entity must be orsanizetl  to
bc able to make a decision:

- I t  m u s t  have t h e  nccessark
social. economic and political
power to materialize its interest:
i.e. to be ah!e to implement the
technique chosen:

- The social entity must have
information about the existence
of the technique;

- !t must have access  to the tech-
nique in question:

- Finally. it must have. or bc ahi:
to acquire. the needed knowl-
edge about how to handle the
technique.

If the six conditions in rP<.: detini-



tion are ail fulfilled the social entity is
an actual social carrier of a tech-
niquc. Every tcchniquc must ha\le  all
actual wcial carrier  in order to hc
chohen  and impltment~d.  Ii the s i x
c,~l&tions  art‘  fu!filled the technique
will .ictuall\  he introduced. in other
;vorJs.  the conditions iu-r not onI>
necessary but. t&en together. they
are also sufticienl  for implcmtrntation
tc take place.

Evidently :here are a great manq’
‘prohl~~~s’  which can he immediately
identitird:  the technique is not sufh-
ci!?ntlv tested and adapted to local
condi;ions. it is too risky and no one
wants to pay. there is no organization
for spreading  it or instructing the
users. etc. Behind these problems
nnr cay. in many cases. identify one
single ‘obstacle’ of II fundamental
nature: then: is no actual scicinl  car-
rier of the technique.

If a cew agricultural technique is to
be introduced there must he peacants
or peasant organizations which can
acquire the inputs needed (machines.

scei!s.  inip!emcnts.  fcrtilizcrs pest i -
cides etc.). oryni/e the labour (own
or hin.4) and distrihutc the products.
If these rcquiremrnts arc not met
there  is not much use in pr~.y~Gng
Ilc’!, te<,hniques. Even minor
impI-ovemenls  require carriers. For
example. agricultural imprwcments
occurred rapidly after the land
reforms  i n  !hc liberated ill-ei‘ls  i n
China during the Sine-Jnpanesc  war
nnd afterwards.  The reason why this
was possible  was that the landlords
were forced to give up land to the
poorat peasants  a n d  t h e  s m a l l
peasants fl:irmed mutual aid teams
;inil later small cct-operabves.  This
made it possible  t o  plough m o r e
hid, to utilize draught anima!u
better. and to improve irrigation.
draimye and harvesting. By cr :ating
carriers for these simple ch:tllges.
techniques auld be improved and
productivity was slowly twised  (and
the income was more evenly distri-
buted) .  In a later  stage (1957/5X)
large-scale people’s communes were
fL,rmed  out of the advanced co-opcr-
atives  and an or~~rnizational  network
was created for vastly improved pro-
duction techniques both in agl-icul-
turn  and in small-scale industry. New
social carriers for these more
advanced techniques had erncrged.
Potential carriers had he: n trans-
formed into actua!  ones.

Sometimes less drastic social
changes may make it possible to
introduce nt‘w techniques or to
improve existing ones.  But the basic
necessary condition is that an actual
social carrier for the technique in
question exists or -merges. if. for
example. a government wants to
raise the technical level in the dis-
persed. small-sca!e  industries and. in
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China’s communes have pro\iided an effective route for disseminating
technologies

this way. improve the production of
simple commodities. it is necessary to
support the local. already existing.
cntreprencurs  and to increase thcit
ranks.  Alternativei)-  new organiz-
ations to handle the tasks have to
emerge a s  h a p p e n e d  i n  C h i n a
through the establishment of the
people’s communes

It is important to point out that it is
run enough for a developing country
to import new techniques (by paying
for patents. licences,  etc.). It is also
necessarv to organize carriers inside

the country for the effective diffusion
and use of these new techniquese.
This may be rciative!y simple for
large-scale industrial production;
managers and technical experts can
he imported together with the tech-
nique. Rut for techniques for small-
scale production it is necessary to
create these managers and technical
experts in great numher inside the
country from its own ranks. And this
must he done in opposition to the
interests of other inRuential  power
groups.

Charles Edquist x!d Olle Edqwst.  Saciai  Carrkrs  of Techniques, 1979
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3 THE COMMERCIAL  ROUTE . PROMOTING SMALL
ENTERPRISES

e

A residual contempt for the mass
market, for the popular product and
for commercial success. has subtly
affected the Appt-opriate  Technology
movement. Some engineers who
;vork on Appropriate ‘Technology
pro,lects are not only unaware of how
manv people have used the things
they have designed. but arc not even
interested  i n  linding o u t .  After a!l.
they at-gue. the product works. in the
Iahoratory  and the held experiments.
the manual has been written. what
more  is there to he done’! It might he
argued that  the  market ing task
should he carried out hv somebody
else: the difficulty is that there is
nobody else to do it. and unless the
initiator of the idea is fully involved
in marketing it. it may not he a genu-
inely appropriate idea at all. In some
developing coun:ries.  in fact. there
seem to he two sorts of small-scale
technologies: one kind is found in
every town and village vigorously
and profitably applied in small enter-
prises. but the other kind is only to
be found in demonstration uiiit: and
university courtyards. People may
fail to make use of the second kind
because it is not suitable. since iis
designers saw their job as developing
technologies. not satisfying needs.

Nobody ever looks on Appropriate
Technology institutions as money-
making affairs, hut rather as some
form of public service or charity,
which must necessarily he subsidized
because they could not, and probably

should not he expcctcd  to he self-
supporting. Those who work in such
institutions are unlikely to get rich
themselves;  they are not unnaturally
rciuctani  to help others to do what
they thcmsclves  have voluntarily or
otherwise failed to do. and they
prefer to make their ideas available
lo co-operatives. state enterprises  or
other ‘non-exploit~lti\,e forms of
business .  ra ther  than to  pr ivate
entrepreneurs whose motive is to
make money. Again. this would not
matter if co-operatives or state enter-
prises were likely to he as successful
as private businesses in using, Jiffus-
ing and. in fact. ‘cxp!oiting’  the new
technology. Unfortunately. they are
not. and the appropriate technolo-
gies are forced into fundamentally
ineffective marketing channels. It is
easy to criticize and to ignore the
many individual successes which run
counter to the general trend. It is
harder to suggest what might be done
to improve the *marketing  of appro-
priate technologies. so that they are
used as well as developed.

There are some lessons to he learnt
from three appropriate technology
marketing case studies which have
b e e n  p u b l i s h e d  b y  lntermedtate
Technology Publications. These are
about the Small Industries Research,
Training and Development Organiz-
ation at the Birla Institute of Techno-
l o g y  i n  I n d i a , the Technology
Consu l t ancy  Cen t r e  a t  Kumas i
University. Ghana, and the devclop-
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priwtcly  mana& Iunits.  i n  Znmhia
and Nigeria.  h;l\:c  show1 consistent
profits.  in spite of thcil-  being the
Icnst  fwoured in tews of investment
iiiiiiiiiiC\  alld concession;try  tinance.

in many situations of this sort, pri-
\nte profit-moti\,ated  s u p p o r t  m a y
onlv be accepted 1,s a last resort. The
e n t r e p r e n e u r .  wh<) dnrcs to a d m i t
th:it his intention is first to make a

protit and only in~:idcntally  to use or
to sell :I socially appropriate piece of
equipment. is all t00 often mis-
trusted. rather thim  regurded  as the
unsung hero of development.  In this.
as in SL:~  mimv  cases. he or she
cmplo~s  p e o p l e .  sieves  inipor-ts  o r
generates exports, “SC!+ local
materials ztnd  cltherwise epitomizes
successful  development. The main
differences  hctwwn the zfforts of the
entreprcncui-  xitl of m o s t  co-opcr-
;ltive  or public agencies are first that
they do achieve their own snciety’s
objectives.  and second !hat they do it

A successful example of the marketing of appropriate technology
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indtred depend  on t h e  a d o p t i o n  o f
theil-  product. This is not too diffcult
if the product is a Iaye and sophisti-
catcd piccc ;~f machinery likt: the Egg
Tray Machine.  I t  can howcvcr b e
done with less expensive equipment.
which  can he made locally in large
quantities. FOi e:ianiple, simple  agri-
c u l t u r a l  toois have been wide!y
manulactured  and sold in the Philip-
pines and elsewhere. because their
designers worked with local entre-
preneurs f r o m  t h e  o u t s e t . and
devolved responsibility for the later
stqcs of development and manufac-
tllre to these enterprises as soon 21s
pos,sihle.

983

S m a l l  enterprises  (cirti~lecl  helrc as firms employins  u p  t o  100 workers)
acccxnt fw m;)rr !han half the industrial employment and contribute  a large
proportxw of tc)tal output in th? devclopin~  world. Their relative importance
tends to varv inversely with the lovel  of development. hut their contribution
Iremains  si&i&xnt cvcn in the most advanced economics. In Indonesia, for
example. S7 per cent and in Colombia 70 per cent of manufacturing employ-
ment were p.rovidcd by small enterprises in IY75. In Japan. their share of
emplovnxnt  ;.rnd of va!ue added was still as high as 53 per cent and 37 per cent
in lY65.

Small-salt: enterprise  could play a more significant role than it does in cre-
ating balanced economic and ,wcial  development of developing  countries. Its
potential adwntr;ges are well known. Smail firms tend to use less capital per
worker than their larger coumerpnrts.  Their lahour-intensive  character is
consistent ~iih the I-elatii,e  abundance  of labour  and the shortages of capital
and foreiy rschangc characterislic  cjf developing economics (although  wide
artificially induced disparities. in capitalilabour  ratios between small and large
lirms can haw nqative effeclts).  Small enterprises also have the capability to
use capital productiwlv.

Perhaps most imp&nt.  t~hrough  that elusive characteristic. entrepreneur-
ship, the\; make use of rcscrurcc‘s  that may otherwise not be drawn into the



de\~elopment  process. They ~enerallv  employ workers wi:h limited formal
training. who then learn skills on the joh. ‘l‘hey arc ahlc to mobilize the small
savings of proprietors who would not use the hanking  system hut who will
invest in their ob-n  tirms. Expcrienc e wth small hrms in Indc~ntw:~  <h~~ws  !!?a!
hrm owners have ;I surprisingly high propci;:iity  to saw and r0 reinvest.  even
at quite !nw income levels. They are al)lc to utilize scattered local raw’
materials (such as stl-aw and clay) that would otherwise bc wasted. They are
often effective in subcontracting  arrangements with larger firms. And they
add flexibility  to the industrial structure. hy engaging in small hatch produc-
tion and made-to-order or other types of ‘linishing’  operations complemen-
tat-y to the activities of large-scale industry.

The disappointing results of small enterprise development programmes in
many countries shows  that if such enterprises are to flourish. the right con-
<litions  mus! exist. The failure to create these conditions often goes undocu-
mented  bec;:use  small enterprises are frequently exciuded from official
statistics. But persistent poverty amon g those who depend upon small-scaic
activities for a livelibo:ld provides indirect evidence. In most developing
countricr  small-scale enterprises are either left to their own devices and arc
unable to realize their full potential hecause  of distorted and overregulated
market\. or help is extended to them hy governments in ways that arc often
I;rr?cly ineffective or may even hinde:- their growth. Significantly. -where
small-scale enterprises have flourished. it has been in those cocntrics L$ here
gwcrnments  ha\:e allowed markets to operate with a considcrahle  degree of
freedom. In such an environment.  firms in the same line of business compete
with each other on a mow equal footing. Just as important, in this c’nvit-m-
ment firms in different tields can form complementary.  mutually beneficial
re!ationships.  Where interdependence hctween suppliers and customers is
allowed to develop freely. many of the supporting set-vices will he provided hy
small firms and no lon!;er need to be provided  hy governments.

It is almost impossible to make valid generalizations ahout the activities of
small enterprises in developing countries.  simply hecause  these enterprises
are so diverse. They seem to emerge in almost any sector, in any country. in
response to unmet needs of the public. where there is ease of entry. an
absence of pronounced eccnomics  of scale in that line of activity. or a positive
advantqe  in being sma!l.

Yet if they are born easily, their morialitv rates are high. To some extent.
the failures of small firms are a healthy signin  a dynamic economy: unecono-
mic enterprises should find it difficult to survive. But in many casts failures,
or retarded deveiooment.  of tirms are ca: sed by an unfavourable  ec.:nomic
climate. Starved of capital. cold-shouldered by the development finance com-
panies. overlooked in development plans, and. until recently, ignored bv
most foreign capiial  aid programmes, small-scale firms have had to rely
largely on internally generated funds for expansion and modernization. To
compound the problem. their profitability  and incentive to invest is often
undermined by bth overt and hidden suhsidics to large-scale industry.

Moreover. the numerous regulations that affect markets in developing
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best utilized if concentrated on a narrow range o; .rctivitirs.  Icaving ihe more
innovati\,e entrepreneurial funciions to other organizati~ms  such as tr-ading
companies or iaryzr firms which then subcontract to srnall~:r- on.>s.  As rcnn-
omits deveiop a n d  thcr.,.r structur-es change. manv ill~lcnl~r?den!  artisans :::a:;I I .I.iii fari, :)- ’dewy*  ku Into tarter organr7arn,r!s  as wet .._.., t ..,...b,%i-r  ,>,,A ‘qy;;~~:;(;;:,,  ~;,h,c

exceptionally cntreprcncurial small businessman  will usually survive (and
eventually  stop being smali) if he is left free to opcratr. subject  only to basic
g r o u n d  rules of public safety.

To overcorn; the shortage of capital available to small enterprises. marry
governm:~.ts  earmark resources - both from the budget and from foreign
assistance -- for loans to small-scale enterprises. usuallv  through one or two
specialized and subsidized public institutions and subject to relatively low
interest rate ceilings. Often the result is excessive demand for this cheap
cl-edit  and a need ior credit rationing. which often leads to abuse in the allo-
cation process. In some countries.  cheap foreign currency loans have encour-
aged the adoption of imported. capital-intensive technology.

Giv~en  the relatively high costs and risks of lending, to small tirms, low inter-
cst rate ceihngs deter other financial institutions (such as commercial banks),
which cannot draw upon subsidized funds. from providing loans to small
turns. So the total supply of credit available to small firms tends to contracts
rather than espand.

Another common measure is to create - often with foreign assistance--a
central small-industry institute. to provide serbrces  such as technical training.
advice and information. management  consultancy. legal couselling. common
facilities. procuremeni.  product design, quality control, marketing and dis-
play. and assistance in obtaining loans from financial institutions. These ser-
vicrs are usudlly supplied either f:-ee or at a nominal charge to the rccipicnts.

Experience with such institutions has often been disappointing. There have
been numerous obstacles in pracrice.  The heterogeneity of small enterprises
has made it impossible to encompass the range of expertise they need in a
single institution. Salaries have usually been too low to attract or hold exper-
ienced staff. The rapport between staff ami chent  has often been weak, stem-
ming from the civil servant’s traditional distrust of the ‘free-wheeling’
entrepreneur and the business,man’s  fear of a government official prying too
close!\: into his affairs.

A third approach has been to introduce setective controls to protect .jmall
firms from competition. Such controls are difficult to design well ani, have
sometimes backfired. For example. in some countries licences for the I”?duc-
(ion  of products such as cotton textiles are confined to small firms using tra-
ditional handicraft techniques; technological development and adaptation
have thus been discouraged, and consumer demand has switched to more
competitively priced, or more ‘modern’, synthetic textiles made in medium-
and large-scale industry not subject to controls. Incomes in the protected sec-
tors have consequently declined or remained stagnant. Similarly, attempts to
protect the iivelihood of taxi and rickshaw operators or small traders by
restricting the number of licences issued have sometimes led - through the
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s is

,\ppr<‘priatc re&do~!~  needs  its own apprq%atc institutional software. The
c.he:ipcst  and quickest ~a! of spreading appropriate technology wideiy is to
encourage small-scale cntcrprise. which is rapidi!  joinin?  basic health care,
participation and redixrl-ibution  as ~mc of the new I-cccived  ideas among the
de\L!iq?ment  agenc!es.

small-sca;e enterprises  USC capit; much mar-e  cflicicnlly  in two key objec-
ii1.c.’  01 dcv~~~lopme~it:  cmploymcnt  creation and cspanding production. In a
wr\cy of four countries. lary+scalc enterprises had between 3.9 limes (Mex-
ico) and S.S times  (India) as much capital in fixed assets per job than did
wall-scale.  In wmc hranchcs. the discrepancy can be considerahlc.  In India.
m;~ll-~~c;~I~’  tr‘stik  tirms  had $Ih.;l of capital per employe  against $1X.130 for
latye.  while in iron and stwl the ratio was $7.522  to L3Y.Y 17. In other words.
tllr  the s:imc invrs;fmcnt.  small enterprises cr2atc many times mow jotis.
h;!,rcover.  small-scale enterprises tend t:l employ more unskilled workers -
two-thirds of their labour force. against half for large firms - hence providing
more w,rk for the urtwi poor. who have few or no educational qualifications.

More unexpecrcdly.  small firms achieved a higher rr:turn on capital. The
same four--country surwy showed that small firms produced between 80 and
300 per- cent more output per unit of fixed capital than large tirms. Large firms
usually  achieve  a hisher  productivity per worker ~.~-  but nor always. In Indian
sawmills and car repair. the value added per cmploye  is actually higher in
small than in Iaye firms.

Indirr:c:l~.  too. small firms create more emplovment.  because thav are ilrr
more  likel)~ to use local raw materials and other inputs, while large Arms arc
more prow to import. creating jobs in o:hcr countries  (usually Western).
Small firms ir? G:ht’r  words create a more egalitarian style of development hy
spreading the benefits more widclv. Smal! firms in Colombia used only 1 I per
cent of imports in their inputs. whjle large firms used 1X per cent. Of the large
firms’ fixed investment 15 per cent was accounted for by imports. against only
34 per cent for small firms.

T-here  ‘Ire other advantages in smallness. Small firms need less infrastruc-
ture (power. water. roads. etc. j and so do not need to bc concentrated in the
biggest cities. They provide a cheap on-the-job school for vocational and
el?trepreneurial  skills. They rncnuragc and mobilize family savinps among the
l?()<)‘;‘i  z;(;UpS,r

Small-scale  enterprises employ a considerable part of the workforce in
developing countries - between one-third. in the most industrialized nations



of Southeast Asia and Latin America, and four-fifths in Soutlr Asia and
Africa. Yet the majoritv of small firms belong to the so-called informal or
unorganized sector. operating largely outside official regulations, and almost
totally without ofticiai help. Government policy usually favours large firms.
giving them cheap credit (hence encouraging them to be capital intensive),
access to foreign exchange and import licences (hence encouraging capital
imports) and protecting their often uneconomical production with tariff walls
ranging up to several hundred per cent. By contrast, small firms are discrimi-
nated against. Thev find it difficult to get official credit. An International
Labour  Office survey in Africa found that only 4 per cent of unorganized sec-
tor enterprises in Kumasi (Ghana) has ofticiai credit, and only 2 per cent in
Freetown  (Sierra Leone). Small firms have no political pull and cannot get
hold of foreign exchange or import licences. In most cases they are located in
sium  or squatter areas and may be without water and power and sometimes
cvcn a roof over their heads. Some governments and municipal authorities,
using inappropriate Western regulations. actively harass them. demolishing
their premises. demanding licences they cannot afford and documentation
they have not the education to prepare.

Yet precisely ;.Js:cause  of their smallness, small firms tend to need more
ofticial help than large. They lack the manpower or the finance for separate
departments dealing with accounting, engineering, design. quality control.
marketing. and in all these fields they tend to be deficient. and less able to
compete with the giants.

Fortunately. the climate of opinion is now changin,0 in favour of smallness.
The world‘s largest development finance organization, the World Bank. has
been lending for small-scale enterprises since 1972. though initially only on a
verv modest scaie - in the five years to 1976. out of $2.200 million loaned to
development finance ccmpanies  (national bodies which then relend the
money to companies) only $100 million was earmarked for small-scale enter-
prises. In September lY75 the Bank’s president spoke of the need to alleviate
urban poverty and the importance of helping informal and small-scale enter-
prises. Since lY76. the Bank‘s lending for small-scale enterprises has
increased considerably. and it is now official Bank policy to foster appropriate
iechnology.  to encourage governments to correct policies that encourage
undue capital intensity (for example, too low interest rates or currencies over-
valued) and hamper small industry.

Recent  Bank 1oar.i to development finance companies in Cameroon. Col-
ombia. India and the Philippines have earmarked significant sums to be
reserved for small firms. Large bank-financed urban development projects in
Madras and Calcutta hdvr made sure that premises are provided for small
workshops. and set aside sums to finance loans to small entrepreneurs.

Several dev~eloping  countries now have programmes to encourage small-
scale industry. but the country that has the largest and most ambitious
small-scale enterprise programme is undoubtedly India, which also has the
world’s biggest employment problem. The Sixth Five Year Plan outlines its
dimensions. In 1978. out of a total labour force of 265 million, unemployment
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and underemployment amounted to the equivalent of 20.6 million full-time
unemployed. Every year 6 million new workers are entering the labour mar-
ket. The task ahead then is to create SO million new jobs by lY83.  There is no
hope. the plan states. of large-scale industry absorbing more than a tiny frac-
tion of the total. Organized factories employed only 4.8 million people in
1971 - only 22 per cent of the total in manufacturing and repair. Employ-
ment in the modern sector tends XJ grow much more slowly than investment
or output from the sector: between 1961 and 1976, investment rose by 139 per
cent and output by 161 per cent. but employment grew by only 71 per cent.
Large-scale industry, in other words. was getting more capita-intensive all
the time.

Of the total extra jobs, India plans to create around 23 million in agricul-
ture through expanded irrigation facilities; 17 million in services. including
labour-intensive  construction of infrastructure (roads, etc): and 9.4 million
wouid be in small-scale and village industries.

India’s small-scale enterprise sector was already booming. In 1977. the
average firm employed eleven workers, wrth a capital of around $10,000. In
the five years from 1972, the number of small firms nearly doubled, from
140,OtiO  to 269.01!1). while the value of their production trebled. In 1976,
though they)  represented only one-tenth of +j tii~~  capital investment in industry,
they provided two-ffths of the jobs and two-fifths of the production: in other
words. for one unit of scarce capital they created six times as many jobs and
six times as much output as barge-scale units.

In December 1977 India’s industry minister tabled a statement on industrial
policy which was nothing short of revolutionary. It proposed that henceforth
employment in consumer goods industries would grow faster than production
- reversing ihe previous trend. In other words. industry wouid  grow more
labour-intensive.  and use machinery producing less output per worker, than
before. This would be brought about in targe part by re,+ersing  the traditional
discrimination in favour of large-scale firms. In future, official credit would be
reserved for small-scale and village industry. while large-scale firms would be
expected to linance  expansion from their own profits. The move to smallness
would be speeded up by encouraging large firms - including publicly owned
ones - to hivce off parts of their business as independent ancillary units run by
small entrepreneurs.

Still more drastic. a long list of products was reserved for production in
small-scale enterprises, and no large-scale firm would be allowed to expand its
capacity in these goods. The practice of reservation began in 1967,  when 46
items were listed. By 1976 this had grown to 180 products, but in 1Y77  another
324 were added. The reserved list includes a considerable number of fairiy
sophisticated products. including, for example, most laboratory chemicals
from ammonium carbonate to zinc oxide, plastic compression moulded pro-
ducts. diesel engines up to lShp,  electric motors up to IOhp, TV antennae,
TV games. digital clocks and cheap radios. All the products have been
chosen because they are suited to small-scale production-for example. they
may involve labour-intensive assembly or production in small batches. As an
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additional booster. the largest single buyer in India, the government. has a
separate list of 241 products which it will purchase only from the small-scale
sector. In other products it will accept tenders from small firm, preferentially.
as long as their price is not more than !S per cent ahove the cheapest large-
scale tender. Reservjation of products acknowledges an important factor that
most government  programmes  ignore: small-scale industry is highly vulner-
able to competitron from large firms. who enjoy all the economies of scale in
production and marketing. If they are to prosper, they need protection
against the big hovs in the same way the budding national industries need
tariff protection against foreign competition.

But protection can e:sily turn into mollycoddling of unsuccessful firms pro-
ducing over-costly products. unless it is paralleled by technical assistance
aimed at boosting efficiency. To provide its positive help to small-scale indus-
try India has had since 1954 a Small Industries Development Organization
(SIDO).  SIDO’s most visible function is to run a network of Small Industry
Service Institutes throughout the country. Typical of the help these offer is
the work of the Institute for Haryana State and Delhi, on the southern out-
skirts of the capital. Its 220 staff run training courses for managers of small
tirms in a whole range of subjects including production, tinance, cost control.
personnel management. work study, marketing and market research. They
run the Government’s adventurous Entrepreneurship Development Scheme,
which trains unemployed engineering graduates. helps them plan and set up a
viable  industrial project and provides them with unsecured loans of up to
f12.500 to start up In business.

They provide management consultancy. including feasibility studies and
technical consultancy. advising on available and suitable machinery. liaising
with suppliers. where necessary designing tools. machines and even products
from scratch. !t gives  help in improving quality control and matching products
with Indian or foreign standards. providing facilities for chemical and electri-
cal testing. Finally. it has its own workshops for specialized processes that
individual small firms cannot afford to do themselves: heat treatment, lens
finishing, making of sophisticated tools and dies requiring expensive equip-
ment to product.  These last activities are the oniy ones for which the Institute
makes any charge.

Until this year, assistance to smali industry was still fragmented in India.
Besides the Service Institutes, a small entrepreneur seeking machinery or raw
materials would have to go to the National Small Industries Corporation. For
credit he would go to the state banks, for help with marketing to the State
Trading Corporations. This was complex and time consuming. and a small
business might easily miss out on some important service. Earlier this year
India started up its first District Industry Centres, of which 200 are planned by
tire end of lY7Y. These will provide all the service; needed by small industries
under a single roof; including all the functions of the Small Industry Service
Institutes.

To these they will add one important new function which could radically
alter the impact of research into technology. Based on their assessment of the
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technical needs of their client firms. they will contract out research and devel-
opment work t0 local higher education institutes. This will ensure that
research into appropriate technology - so often conducted in an economic
vacuum - will tie in very tirmly with the real needs of practising  entrepre-
neurs. This type of liaison is so important that it ought to be emulated hy
every developing country.

India’s success has had other ingredients. Industry has an ancient pedigree
here, and India was ihe world’s largest exporter- of textiles until Britain came
along and dismantled her cottage industry. Her education system was dcvel-
oped very early on t0 meet the needs for administrators of the British coiony.
and has a hundred year start on many African countries. As a result. India
now has the world’s third largest body of trained technical and scientific per-
sonnel. Her fiercely protectionist tariff harriers have developed in close har-
mony with her abilities to make pr-oducts  at home.

But her experience does show that small-scale entreprises. quite apart from
the social advantages outlined above. can and must form the basis of any truly
indigenous technological revolution in the Third World. The technological
development of the major Western industrial powers started small and built
the large on that foundation.

Paul Harrison. New Scientist, 1979.

4 THE EXTENSION ROUTE

ing u&ions

There is considerable debate about causes of the problems encountered
the nature of the dissemination pro- in disseminating technologies to rural
CPSS. Technologists tend to argue that families. However, several recent
the problems are of a purely institu- studies aimed at investigating this
t i o n a l  n a t u r e  a n d  t h a t  t h e r e  i s issue give some useful indications of
nothing inherently wrong with the the kind of problems being enccrun-
hardware devices themselves. Others tered and raise many questions which
have argued that the difficulties are should be asked by anyone involved
often technical as well as institution- in technology projects.
al, and that it is the tendency to try In an article based on work in
separating these two inter-related Upper Volta, the point is made that
aspecrs  of technology projects which there is no universal ‘intermediate’
contribute to their lack of impact. In l e v e l  o f  t e c h n o l o g y ,  a n d  :uat
the absence of concrete data based attempts t0 solve villagers’ problems
on experiences with introducing and by developing small-scale low-cost
using new devices, it has always been devices (in the belief thai all such
difficult to pin-point the nature and devices are atitomatically appropri-
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ate) can often be counter-productive.
~i‘his  is wel l - i l lus t ra ted  bv the
exaniplc  of a small peanut oil-press
which was designed specifically to
augment the earnings of rural women
through the increased production
and sale of peanut oil. Although
smal l .  low-cost  :md locally devel -
oped. this ‘improved’  device proved
to he more time consuming and less
protitable than the Gaditional
meihod. Besides doubling the pro-
crssins  time and reducing profits by
c h a n g i n g  t h e  na!ure o f  t he  by -
products. the ne\v  press could only
take about 2 kilos of nuts at a tiine -
too small a quantity to make the time
and effort worthwhile. The press’s
main henetit was to eliminate the
need for skimming oil. but this is one
of the easier steps in the traditional
process. By contrast. some women
had already identified ways of over-
coming more difficult and time-con-
suming processes: f(:r example. some
were taking nuts to a local grzin  mill
to he ground into paste. The grinding
fee pain!  hy the  women was more
than covered hy their extra sales.
Despite its larger size and grea?cr
cost. in the circumstances the grind-
ing mill turned out to be a much
better example of an appropriate
technology than did the oiLpress.

Similar problems were identified in
a recent evaluation study of small
palm oil-presses introduced else-
where i n  West  A f r i c a .  A g a i n ,
although developed locally with the
specific aim of helping women to
earn more income from a traditional
industry, the presses failed to gain
acceptance because they were too
small. saved no time and were less
profitable than the traditional
method. One design preser:ted par-

ticul:ir problems in that it made it
necr:ssary  for the Lvomen  to separate
ma.~uall~  the nuts from the pounded
fruit hetore  pressing. This extrcmcly
t e d i o u s  a n d  time-consullling  opcr-
ation was not traditionally required
and was an obvious factor limiting
the acceptance of a device introduced
partly on the basis of being effori-
aild  t i m e - s a v i n g .  M a n y  s i m i i a r
instances describing the rejection of
new devices have been recorded:
women have failed to see the benefit
o f  pu rchas ing  hand -he ld  ma ize
shellers (however cheap) when they
can shell maize more quickly with
their hare hands: they have rejected
improved stoves which require finely
chopped wood. creating rather than
saving work for women.

The message that comes across
here is fairly clear. Any new device
which results in more work without
adequate economic return, or
involves additional expenditure with-
out measurable benefits is unlikely to
gain acceptance with rural people.
That such devices are developed in
the first place seems to indicate a lack
of understanding of the traditional
way of doing things and a lack of
appreciation of the wider impli-
cations of technical change. This
would he less likely to happen if engin-
eers and rural development staff
worked more closely together on the
collection at village level of data
aimed specifically a t  identifying
where problems exist and at specify-
ing the nature of the technology
package best able to overcome them.
Strong as the arguments  are for mak-
ing profits or saving time. there are
many instance,s recorded of the rejec-
tion by women of iechnologies  which
apparently meet these criteria. In



these cases. the problem has often
been one of lack of social and cul-
tural acceptability. For example. a
study of experiences m introducing
new technologies in Ghana revealed
that accustomed prl:ctices.  tastes and
hcliefs were  crucia l  var iables  in
explaining the rejection of several
technically efficient and apparently
profitable technolog,ies. An
impro\:ed fish-smoking technique
was spurned because it changed the
texture and taste of the tish: a new
hybrid maize was re,jectcd because its
taste differed from that of the local
varictv and proved unsuitable for the
prcpa;arion of traditiona! dishes: and
bullock ploughs were left unused
I~LYXUSC  the farmers were women.
and local customs forbade then from
touching cattle.

I’ractces and customs vary con-
siderably between and even within
countries and a technology which is
;,ppropriate  in one place may be less
so some\vhrre else. Emotions tend to
r u n  h i g h  v.hen p r o j e c t s  r u n  u p
against this kind of obstacle, with
technologists complaining about the
conservatism of rural people. How-
ever. traditions cannot be changed
o\:crnight and. in any case. it should
be remembered that one of the basic
premises of the appropriate techno-
logy movement is that technologies
shodId he adapted to the needs of
people. rather than people having  to
adapt to them. A more reasonable
approach in situations of this kind
would be for those charged with the
responsibility of identifying, devel-
oping and introducing technological
impro\:ements  to consult  or work
with  ths)se  who have a  thorough
knowledge of local customs and
beliefs.

A variation on the same theme is
the failure of technologies which.
although technically sound and cul-
tural ly  ucceptilble.  relate to a low
priority  need as far as rural people
arc concerned. For example, a study
to investigate the lack of co-oper-
ation in a self-help water supply
scheme in Ethiopia revealed that
although women thought that clean
water was important, they were less
concerned about  th is  than  wi th
acquiring access roads and better
mL:keting  facilities.

Resources that arc wasted in pro-
viding rural people with technologies
thev don’t want could be far better
utiljzed  on pre-feasibility studies to
help identify the priority needs of tar-
get groups and IO pian the type of
technological intervention best
capable of meeting these needs.
Developing technology packages in
accordance with people’s priorities
makes more sense than introducing a
new technology (for reasons which
may be unrelated to village needs)
and then implementing other inter-
ventions to persuade people to use it.

When the target group is rural
women, and particularly in areas
where it is difficult for men to com-
municatc directly with women. strat-
egies such a s  em,ploying f e m a l e
interviewers or working through
existing women‘s programmes have
normaily succeeded in identifying the
women‘s needs; their husbands’
interpretations of their needs often
give a very biased view of the real
situation.

Having sorted out problems of
profitability. acceptability and need,
therm: siti’ remains the all-important
quc,:tion  ,,f accessibility. A study in
Sierra Leone of the factors affecting



uptake by women of technologies
relating to their tasks revealed that
the most crucial variable was one of
access: evidence from many other
countries supports this finding.

In many cases. rural women are
completely unaware of the existence
of improved technologies which
could help them. When information
does biter  down to the village leve!. it
is usually men who receive it. This is
because most extension workers in
rural areas are men who. bv choice or
custom. tend to communicate only
with other men. even if the infor-
mation relates to work carried out by
the women. When the women do
learn of the existence of certain tech-
nologies further obstacles are placed
in their way. They art often denied
access to credit facilities because the
land and buildings which are needed
as collateral are held in the men’s
names. They rarely have access to
advice on how to form themselves
into a co-operative so as to secure a
loan through a co-operative scheme.
Many rural women could not afford
to purchase (even collectively) a
grinding mill. an oil-press or a pedal
thresher without the help of a loan,
and their husbands may see little
point in utilizing credit facilities to
acquire such devices when there is
plenty of ‘free’ female labour  avail-
able to do the work. Basically, what
all of this adds up to is that in most
countries there is a lack of purchasing
power for many of the technologies

Marilyn Car,  Appropriate Technoiogy.  1982

which could be used by women to
promote rural development.

The appropriate technology move-
ment is frequently criticized for con-
cent ra t ing  on technology in  i t s
narrow sense  - meaning tools ,
equipment and techniques - and for
neglecting the system for acquisition.
transmission and control which prop-,
crly forms part of the definition of
technology. If one of its objectives is
to get improved technologies to the
people who need them, the evidence
reveals  the importance of concentrat-
ing much more on entire hardware
and software packages, rather than
thinking solely in terms of technology
hardware.

Technologists and technology
centres obviously have a role to play
in this, and that role consists of far
more than simply assuming that par-
t ic ipa t icn  ends  wi th  ge t t ing  the
device right and leaving dissemina-
tion to the rural extension channels.
The experiences of many technology
centres with modern small-scaie
industry schemes reveal that the pro-
cesses of identification. adaptation,
development and dissemination are
inextricably linked; in the absence of
adequate inputs from trainin”, credit
and advisory agencies. mr 7. .echno-
logy  cen t r e s  have ,  c* -cessity,
become fully involved in the process
of securing financial and other assist-
ance for their cliients,  and in provid-
ing necessary training and continuing
advice.

Necessity never made a good bargain. -Benjamin Franklin
-,
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!f the availability of technology ~vc’re  the only issur!.  there would be little
reason for concern. But a new sy ,:,:I)?, must ~tit’ socially and economically  as
well as technicaiiv if it is to do more good than harm. It can be difficult for us
to judge this fit. ;ince we and the poor inhabit such different energy worlds.
For us. enerc,y mear,s electricity and petroleum for running our cars, stoves
and air conditioners. For them, energy is mostly firewood and charcoat! for
cook;?g.  along with muscle-power for planting. hauling water and grinding
grain. It we are to help, we must somehow bridge this experiential divide. In
so doing. we will do well  to observe the analytical ‘commandments’ now set
for?b.

(‘ot,lt,,rrt!d,,retli  1: Fief. DO NO HLIIIN
It is sometimes argued that devc!opment  is necessarily disruptive. and that we
should not worry unduly about our contributions to the process. The argu-
mcnt is a bit suspect on the face of it. since i! is always we who disrupt and the
poor who are disrupted. Moreover, disruption is often harmful by any
m e a s u r e .

Cort~rt~c~t~~ir~~er~;  2: Re Renliry-Led,  ,Yor Technoio~~-Dril~etr
To be more useful than harmfill requires us to understand the environment in
which we are working. Our line of inquiry should be this: bow do we open
channels of communication  between us and the poor? Given what we can
lind  of their sense of needs and pl-iorities. is there anything we can do to help?

Cott1t11(1tzdttletlt  3: Filler Your lhto Well
One important way of measuring reality is the survey. a data-gatherin:. :‘xer-
ciscwhich can helpleadus to correct action at the local level. Ccn!ral to this
process are the analytical ‘filters’ through which we pass raw data to detcr-
mine whether systems being considered are socially and economically ap”r’,-
priate.  For example. the correct economic filter is benefit-cost analysis. which
allows us to judge whether we will get as much out of a system as we put into
it. Since different analytical filters require different kinds of data. no survey
should be set in motion until we know which filters will be used. Only then
can we know which data we need to collec;.

C.~~o,,lt,lrrtzritiletIt  -I: Fimi Net Ptmrtlt  V&e
The best model we have for the way individuals view economic decisions is
benefit-cost analysis. Such analysis rests on two intuitively obvious assump-
tions. First, we take for granted that people who buy a system will expect to
receive more resources from it (benefits) than they put into it (costs). Second.
we assume that pertpIe will attribute different  values to given fows of benefits
(or costs) depending on when these take place: today. next year. or ten years
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from now. with future values discc.unted because present values are closer
and more certain.

Property handled, information on these points tells us the system’s ‘net
present vaiue’ tn the individual. If net present value is positive. the system is
worth its cost: if net present value is negaiivc.  it is not. With appr.,)+ate
adjustments, the same approach can he used II> find the system’s net present
value from the perspective of society as a whole.

Although benefit-cost analysis is widely appled in the modern sectors of
deveioping  countries, this experience  c;in bc transferred only with the most
extreme care to the poor. Point by point in our analysis, we must work to un-
fold their reality. rather than express our own.

Our tendency in estimatmg these values is to bend them in favour of the
technologies  under review. In the absc:rce of !ocal data, for example, we tend
to estrzct numbers from our own reality for ptirposes  of analysis. In key
instances (benefits, drscount rates. operatmg  life) our numbers will be syste-
matically more  favourable to new technologies than would local values. The
prohlcm is compounded by the fact that the people cartying  out such analysis
(manufacturers. consultants. energy bureaucrats) often have a strong vested
interest in showing that the systems they prefer are sound. Together. these
distorting forces can easily encourage us to support systems with no prospects
for success in the real world.

When we travel across the world, we adjust our watches to loc:~l time. When
we try to cross the psychic distances between us and the poor. ‘we must do the
same to our calendars. The issue here is not what year it is. but how far away
the future seems. For us. next year may appear imminent. the year after close
behind. The consciousness of an impoverished villager. on the other hand, is
likely to be focused more closely than our own on a precarious present, the
years ahead receding rapidly from view.

This matters most when we try to decide how heavily the potential buyers
of a technology system will ‘discount’ the portion of its benefits which will
only be gained in future years. For example, we may assume that buyers con-
sider having $1 a year from now to be the same as having $0.91 today. This
impLies  a ‘discount rate of 10 per cent. a figure often used in benefit-cost
analysis  because it is a round number  somewhere within the range of discount
rates we seem to apply to our own economic ~zcisions.  The poor, however,
may have discount rates far high,zr  than tbib.  i,.)r example. $1 next year might
be viewed as having the same value as only $0.77 (or icss) in hand today. This
would imply a local discount rate of 30 per ceitt : or more).

Although the correct discount rates for i,ie poor are not easy ::: establish.
economic theory suggests they will be roughly equivalent to inter-st rates on
local loans. Outside of urban areas. the relevant rates would be tho,ie charged
by nonofficial sources of credit, like merchants and money lenders. A
reality-led approach will start by finding what discount rates are among the
poor. While a wide variety of systems may prove justifiable using these rates,
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we are likely to be forced into considering systems much cheaper and more
labour-intrnsix~e than those to which we arc accustomed in our own world.

C‘or?lttllrtriir?lc~tl~  6: Mmsru  the urtc/““ttfgicrh/r
Technology  systems may have effects which arc not readily mealsurcd  or
expressed in numbers. Examples might include ecology and health. A rencw-
able energy system which reduces demand for firewood will save trees. This
will keep ~watersheds  healthy, awhich will conserve topsoil. which will help
maintain agricuirurai producti-city. ‘tihere  dung is used for cooking. improved
stoves ~111 leave more dung !:, !hc fields. allowing nutrients to be restored to
the soil. Although such effr::r-, may be an important aspect of energy systems.
they are very hard to isol:ite  and weigh. Improved stoves often incorporate
chimncvs .  meaning  that smoke need nor accumulate inside the home.
Espcci;;llq where dung is used for cooking, the smoke-free environment
which rcsuits mav sign:Zcantly  reduce respiratory and eye disexe.  lf human
ldastcs weI-e  fed into hiogas systems. pathogens (germs) would be destroyed
which could otherwise pose a threat to public healthy

Where unmeasurable benefits are real. benefit-cost analysis can at least
indicate how great their value would have to bc for a system to be worthwhile.
For example. consider a hypothetical $60 stove which burns dung more effi-
cicntiy and vents the smoke outside the dwelling. The stove’s most obvious
benefit from the investor’s point of view might be labour worth $15 annually
which is freed from dung collection. An added, unquantitjable  benefit would
be improvements in health from no Lmger breathing dung smoke. ASsuming
a local discount rate of 30 per cent. it involves a relatively simpir calculation
to find that health benefits would have to equal at least $4 annually for the
stove to have positive present value. The potential buyers can then be asked
whether clearer eyes and lungs are worth more or less than $4 a year.

The approach we select for dealing with a system’s unmeasurable qualities
will \:ary both writh  the system and with the place where it is to be tried.
Nonetheless. there will almost always be some way in which the unmeasur-
able can be mastered -or at least better understood  - for purposes of analy-
sis.

Corntnrmitmr~r  7: Be Xrp!icohle
A single technology system - a pump. a stove. a woodlot  or a solar cell array
- will in itself make but a trivial contribution to a country’s needs. It is only
when a system is adopted by the thousands (or hundreds of thousands) that
significant impact will be felt. From the earliest stages of conceiving and test-
ing such systems. we must therefore consider what would happen if they were
widely replicated. There are two major iests of replicability, net present value
and claims on national resources. An energy system should produce more
resources over its lifetime than it consumes - that is, its net present value
shoud Ue positiv::.  When this criterion is met, the more of such systems the
better. If the system fails this test, on the other hand, a programme to pro-
mote its use will maenify the net present harm it does to society. At the pilot
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stage. the testing of almost any new 5ystcm will  require an unsustainebly
heavy infusion of human and tinancial  resources. Beyond this stage. howe”:;.
systems will differ greatly in the amounts of personnel and money- which
governments would have to ;rov~ide  to support their uxe.  In some cases.
claims on scarce resource:. would simp!v be too grzat to consider, whatever
the system’s apparent advankqes.

These principles are fairly ,-tGous  - and commonly ignor-ed  in develop-
ment practice. In terms of claims on naiional resources, many pilot woodlots
demonstt~aie fhow IiOt to be replicabie. At least until very recentiy. a common
mode! for village woodlots involved ten hectares of land. a process for plant-
ing seedlings there. and a barbed wire fence to keep out the goats. Unfortu-
nately. to extend this model broadly enough to meet the fuelwood  needs of a
representative developing country could COSI so much ,for the barbed wire that
it would not be replicablr  in terms of available resources, a point that was
often neglected until demonstration woodlots of this sort had been planted
around the world.

Subsidies are the opiate of the technology programmer. it is possible to sus-
tain a bad system almost indefinitely with subsidies sufficiently large that the
system :reed never be judged on its merits.

Formally speaking, we can outline conditions where subsidies for a tcchno-
logy system would he warranted. The criteria are: the system must have posit-
ive economic benetits  for society as a whole. and these must he greater than
he~xtits  provided by competing systems: the system mm: dqxnd on subsidies
to lower its cost (or increase its returns) in order to appeal to investors; and

It’s what happens afterwards that matters
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the necessary subsidies must be more attractive to the government involved
than spending the same money on other development activities.

In the real worici,  however. almost no technology system will meet all these
tests. If the system has v:tlue for the society, it is likely also to appeal to pri-
vate investors. ff it does not seli  commercially, it will probably he also
unsound from the national point of view. There may be instances where sub-
sidies are warranted. but these are very, very rare.

None of this is to argue that governments should provide no support at all
for new technology systems. ‘Provide no subsidics’  simply means that the sys-
tems which are the focus of all this activity sho!tld  be expected quickly to
stand on their own. without the reality-evading props that subsidies provide.

NOI~ does anything here argue against the provision of credit for the pur-
chase of energy systems. However. credit should not be a disguised form of
subsidy. The World Bank estimates that ‘real’ costs of providing rural credit
(adjusted to eliminate inflation) may be 22 per cent annually even for efficient
lending institutions. There is no reason whatever that potential investors in
new  systems should not be expected to cover these costs. Credit should simply
be a ua~ ot’ enabling capital-poor investors to buy inherently attractive
devic~cs:  it should not be used to give false sheen to the nonviable.

C‘ot?l,nNndttlerl!  9: Keep Trnck qf Whfrr  You Do
.A great many technologies are now being tested in developing countries.
Unfortunately, such tests almost always address strictly technical questions:
do the woodlots  grow wood’? do the pumps pump’? do the grinders grind?
It is not enough to know if our systems work. however. We need to tind if
thev make sense to users. and that is more complex. A system makes econ-
omic sense if it has positive net present value. To determine whether this cri-
ter-ion  is met. we need various kinds of local information. ranging from wage
rates and unemployment levels to materials costs and interest rates. As
necessary. we can adjust test data to suggest what costs and benefits would be
if the svstem were more widely distributed. If it is not to be shed when the
technicians depart. a system should be in rough accord with local sex roles.
land tenure patterns. forms of co-operation and authority, work habits and
the like. The implementing ministry for the test should be one with estab-
lished extension links to the poor. By involving trained extension workers, we
wiii  help ensure that the right information is fed into the monitoring process.
We will also find  whether the minrstry  has the technical skills which wouid  be
required ot tt it the decision was ultimately made to spread the system gener-
ally through the land.

Real information on these matters can be acquired only if the system being
tcstrd is woven fully into the l&es of real people. This requires that people.
government and (where relevant) donor agree in advance on key elements of
the tcsi. Once the experiment’s basic structure is established, progress
should he ciosely monitored. As the experiment proceeds. it may prove
desirable to redesign various elements of the system, adjust the ways in which
it is being managed. correct inequities in the distribution of benefits. or other-
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wise respond to the unforeseen. Monitoring can ensure that problems are
caught early. that responses are based on current local information. and that
the results are recorded. More than incidentally. the process also ensures that
ail the parties concerned are involved in doing these things.

The monitoring process may seem too demanding for govjernment  oflicials
already stretched thinly across their work. But if we are unable to keep
track of what we do. we are better off doing nothing.

Cotnmamimeni  10: Think Small
Scattered throughout the earlier commandments is the admonition to be ‘rea-
lity-led’. The relevant realities, we might add, are seen only when our vision is
narrowly focused. To ‘flter your data well’, for example. requires us to
understand the specific outlook of the particular people we survey. Similarly,
to ‘set your calendar to local time’ or to master the unquantifiable’ implies a
very concrete sense of local realities. Large thoughts m:ry foiio,.v  about poii-
ties and programmes.  hut such thoughts will be correct  only if their or&s
are small.

We should also think small in terms of the energy technologies we support.
When these devices are analyzed using numbers from the real world. there
appears to be a direct relationship between their simplicity and their econ
omit  merit for the poor. Small systems also seem to have greater develop-
mental impact. in terms of those unquantihabies  which register an area’s
capacity for healthy future growth. Complex devices will sometimes he appro-
priate, of course. Nonetheless, relative to a technology-driven view of things.
a reality-led spectrum of energy systems will be weighted much more heavily
toward the simple and the cheap.

David French, Development Digest. 1983

/se-, A Successful Methodokgy

A technology programme must con-
sider:

- Protluct  preference. M a n u f a c -
tured products must be accept-
able to the society in and for
which they are produced. Pro-
duction must be able to adapt to
changing needs and tastes;

- Tecl~twlogy.  P l a n t ,  m a c h i n e r y
and processes must operate on
as sma!i  a scale as possible con-
sonant with keeping product

quaiity  and cos t  compet i t ive
with large-scale production;

- Orgunization. Ownership,
financing and marketing must be
organized so that surplus capital
remains available at the lowest
level and can be used to furlther
local development.

Unless these factors are well inte-
grated, t h e  c h a n c e s  o f  t h e  pro-
gramme’s success  are  s l ight .  An
appropriate technology for produc-
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ing cloth, for example. may be avaii-
able. hut unless the quality of the
cloth is acceptable to the society, the
technology  is useless. On the other
hand. an appropriate t2chnoiogy  may
not work if suitable entrepreneurs
,md organizations to own and use it
arc‘  not  avai lable  in  a pa r t i cu l a r
iociition. T h e  .\ppropriate  Techno-
log Development Associaiion
(ATDA)  has developed a pilo-proj-
ect plan which takes into account
the52  factors: propel-  product selec-
tion: specification of technically fcas-
ibit! ~llld economically viable
production processes: and iden?&
cation of  the  appropr ia te  type of
organization for ownership and oper-
ation.

ATD.4  methodoiosy  fcor devciop-
ins such technology is as follows:

Srtrge  I: Slrri~~y  trntl cmr1ylic.d  sirrtlies.
Surveys  and studies identify areas in
b,hich  appropriate technology can be
developed and tes!ed on the basis of
a $lot  pro.iect. The studies explore
the potential of the technology:
detine i t s  p r e s e n t  s t a t u s  i n  t h e
c o u n t r y  ( b o t h  a s  a  !arge-scale
modern industry and as an indige-
nous. local or artisan-type of indus-
try): recommend improvements and
dev2iopments  to scale up artisan or
indigenous units or to scal2  d o w n
large units: identity tzchnoiogicai
g a p s  a n d  o t h e r  p r o b l e m s  t o  b e
solved: and identify factors which
would ensure the success of a smaller
unit.

The studies reieai the state of the
technology in question. The data and
information collected are also useful
to other research workers even if
they do not justify recommending
cstahiishment  rf if pilot project.

Srrrge II: The Pilot project. The piiot-
projec t  p lan  coj’ers  these  poin ts :
background need: ohjcctives: pro-
d”ct spccitication; organizational
patlcrn: tccilnolog~ (including
sources and availability of oper-
ational advice. r-ncess d e t a i l s .
machinery specilicat+qs,  manpower
needs. capital cost structure and total
funds required. operational deiaiis);
and timing and extension .rlethod-
ology.

Pilot-projects proposals arc pub-
lished and circulated to interested
agencies and organizations and may
lead to organization and operation of
the pilot unit by one or several coi-
laborating agencies within the con-
text of existing opera t ions  or
organization and operation of the
pilot unit as a new  enterprise under
realistic field cor,ditions.

Stage  111: Operntioml  rrtld develop
rnerlr  pltrrlr~kg.  D e p e n d i n g  o n  t h e
resul t s  of  the  p i lo t  projec t .  the
decision may be taken to design inte-
grated plants; to offer them to entre-
preneurs guarantcring the
availability of technological infor-
mation and assistance on installation,
erection and operation: begin manu-
facture of  machinery by making
drawings and designs available to
technical personnel and machinery
manufacturers; publicize the ttchno-
logy by publishing technical and
operational reports. by holding semi-
nars. and by arranging technical
training programmes.  Reports on the
results of pilot-plant operations arc
published  as case studies.

S!uge  I V :  Resenrch.  L a r g e - s c a l e
industry is supported by intensive R
& D efforts. If appropriate technolo.
gies are to remain competitive, they
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also require support through X.& D. solution. It helps to plan and set up
ATDA therefore attempts to encour- independent R & D institutions con-
age continuing and dynamic R & D cerned  with tile problems of appro-
on appropriate technology. priate technology. By these means
Accordingly, in collaboration with ATDA hopes to ensure that small-
owners, on a cost-sharing basis. it scale technologies will continue to
studies ways and means to promote develop and remain competitive with
higher efficiency. It refers fundamen- the technological advances of large-
tal or long-term problems to univer- scale industry.
sltles and research ins t i tu tes  for

M. K. Gary. UNIDO, Monographs on Appropriate industrial Technology, 1979.

The returns to a programme de-
signed to popularize improvements
to traditional structures depends ulti-
mately upon the rate of diffusion of
the technology through the govern-
m e n t  extension services.  However ,
the type of extension required il. The
case of improvements to traditional
structures is a more complex skill
than that required with a programme
to popularize metal bins. It involves
the organization of village artisans to
work in collaboration with farmers,
who must provide the raw materials
and access to their s!ore.

The use  of  non-market  inputs
requires that the extension officer
motivates his target group to provide
these inputs itself. This has to be
timed for a period when the existing
store is empty to permit the improve-
ment to be carried out. Rut to popu-
larize the metal bin requires
demonstration of an easier kind. It is
an attractive product. and the major
constraint to its use is transport.
Demand for bins at harvest time at
the market. when farmers have both
cash in hand and transport available.

i s  h i g h  d e s p i t e  t h e  e c o n o m i c s
involved. Possession of a modern
manufactured product is a mark of
affluence-which we all recognize in
some form or another - and this
provides an important motivation to
store-owners to purchase a metal bin.
The monetary involvement is small
compared with many crop produc-
tion expenses. Sales figures in the
pilot project indicate that the exten-
sion services have enjoyed some suc-
cess in marketing the metal bin to
more affluent farmers. No choice of
product has been available and the
increzlsed economic benefits des-
c r i b e d  b y  t h e  e x t e n s i o n  a g e n t s
through purchasing the bins, if not
illusory. are at least not well-founded
on thorough research results. It is
quite probabie that the attractions of
the product listed above and the sell-
ing techniques employed are more
relevant in explaining sales figures
than actual economic returns. This
does not in any way reflect upon the
rationality of the purchase. rather it
demonstrates that a narrow econo-
mic rationale is not the only dctermi-
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n a n t  o f  t h e  h u m a n  p r o c e s s  o f
decision-taking.

On the part of the policy-maker,
the selection of a programme based
on improvement to traditional stores
limits the impetus of the programme:
e.g. there are no improvements for
many indoor stores. either because
the cost of providing them is prohibi-
tive or. more commonly. because
they are simply not possible without
structural alteration to the farmer’s
house. This sort of l imitation is
almost inevitable where situation-
specific technologies are concerned.
The metal bin can. however, be
adopted without extra costs.

The organization of the improve-
ments to traditional stores causes
more upheavai within an extension
department. It  requires a greater
knowledge of the causes of storage
losses on the part of the extension
officer - it necessitates provision of
education for knowledge of both
s?orage s c i e n c e  a n d  rJnstruction
techniques. The continuing motiva
tion of individuals to learn these
skills and apply them is difficult when
easier tasks are available. Attempts
to usi specia!ist  extension services
have shown that priorities from other
wings cf the agriculture department
tend to override even these specialist
roles: e.g. involvement in fertilizer
distribution.

The costs of labour management
associated with particular technolo-
gies have not been subjected to
empirical anai:;sis  in a sufficiently
systematic manner to quantify them
even in an industrial situation. How-
ever. when the task of labour man-
agement is to be performed by those
inexperienced in the task, and at the
same time as learning and dissemi-

nating skills, as would be the case
with  an extension off icer  in  an
improvements programme. the possi-
bilities of a fast rate of diffusion are
slim.

A counter-argument is that if the
improvements to traditional stores
are genuinely economically viable.
then they will spread eventually,
albeit more slowly than the alterna-
tive, a metal bin, would spread to
more affluent  farmers. The problems
are seen to be a knowledge gap and
an organization gap on the part of the
farmer, and a motivation gap and
organization gap on the part of the
evtension agent. These factors are
not quantifiable. in a perfect market
a narrow sense c.i economic viability
may be highly significant in explain-
ing decisions, but in this more com-
plex non-market area the factors
affecting decision-making are con-
siderably wider.

The complexities of an improve-
ments programme for the individual
extension officer (or the bureaucracy
establishing his function) and for the
farmer he is ‘selling’ to. may limit the
rate of diffusion dramatica~lly.  In a
large part these complexities are
intangibles which are not reflected in
usual methods of eva!uation  of tech-
nology choice.

A simple cost-benefit comparison
has shown that the improvement of
traditional structures is a more desir-
able technology on private economic
grounds than the metal bin. The
advantages of the improvement in
terms of employment. use of iocal
raw materials and potential distribu-
tion suggests that most social cost-
bcncfit comparisons would support
this result in the absence of a con-
sideration of the issues discussed
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above. However. the problems asso-
ciated N ith the non-representation of
the poor in the market economy has
led to the generation and application
o f  a technology  (metal b i n s )  t h a t
does not benefit  the poor either
absolutely or compared with other
economic groups. in an economy
with unevenly distributed and scarce
capital and ~~lentiful  labour this has
meant that the direction of techno-
logy development has been away
from the most appropriate technolo-
gies which would optimize use of fac-
tor endowments: i.e. they have been
insufficiently labour-intensive.

Rclicvins  poverty depends  u p o n
dc\.cloping technologies that provide
empi~>yment  and therefore purchas-
ing power. This. in the context of a
scarce-capital/plentiful-labour  econ-
om!~ is the essence of the appropriate
technology philosophy. The example
of farm-level storage indicates th::i
there are ma!or ohstaclcs  to the prac-
tical operation of this philosophy
where successful operation depends
upon new forms of organization  and
operation  of dcvclopment  agents.

The su~essful  examples to date of
the operation of this sort of ‘appro-
priate‘ technology programme in
South Asia have all been small-scale
and without any attempt tc utilize the

ment channels for the introduction of
innovations. This is likely to continue
to he the only method in which the
introduction of ‘appropriate’ rural
technologies will be operationally
successful.

The key factors which limit the
operational feasibility of a storage
improvements programme are all
associated with a technology choice
based on local resources, skills and
knowledge. These are precisely the
features which are most commonly
advocated in the literature on appro-
priate technology, and, in that they
will use actual resource end&vments
more efficiently and meet distribu-
tional objectives, they are highly
‘appropriate’. However. there are
serious constraints on their policy
viability for institutional reasons of
org&zation  and motivation. These
are inherent biases which appropri-
ate research methods and the devei-
opment of appropriate technologies
as they are presently conceived do
not circumvent. Indeed the need for
the development of an appropriate
technology approach itself reflects
the existence of these biases. and
whilst this may be as much as
research can contribute. there are
more fundamental factors affecting
the operational feasibility of its

c o n v e n t i o n a l  market  and govern- results than their ‘appropriateness’.

Martin Greeley. Food Policy, 1978.

You may, by accident, snatch the market; or. by energy, command it: you
mav obtain the confidence  of the public. and cause the ruin of opponent
ho&s: or you may. with equal justice of fortune. be ruined by them. But
whatever happens to you. this, at least. is certain, that the whole of your
life will have been spent in corrupting public taste and encouraging public
extravagance. -John Ruskin
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Education,  Training and Communication

Education has long been recognized as a central element in development and,
more than ever before. the development of human resources through
increased access to improved education and training is seen as a key factor in
alleviating poverty. and in raising levels oi national productivity and income.
Yet vast numbers of people in developing countries, and especially those in
rum; areas. stil! have no access to any tyI;e of formal education.

In December lY4X.  the United Nations adopted its Universal Declaration
of Human Rights. Article 26 states: ‘Everyone has the right to education.
Education shall be free. at least in the elementary and  fundamen ta l
stages Technical and professional education shall be made generally
available and higher education shall be equally accessibie  to all on the basis of
merit.‘ However, according to a recent World Bank Report’. this objective is
far from having been achieved three decades later. In the developing coun-
tries. less than 65 per cent of children between the ages of 6 and 11 are
enrolled in school. and of them. only about 50 per cent reach the fourth
grade. The enrolment  ratios of the l2-to-17 and IX-to-23 age groups are about
3S per cent and Y per cent respectively.

The situation varies significantly among regions and countries. In addition,
them are unequal education opportunities within countries based on sex,
socio-economic status, and different regional. urban. and sometimes. ethnic
background. Of all these, none is of greater hindrance tc development  than
that based on sex. One of the greatest ob:,tacles  to increased living standards
is continuing population growth, and the educational. social and economic
status of women is clearly correlated with fertility levels. In addition, women
- as mothers - have an important influence on the education level of tne
future generation. In view of this, the disparity rate between the sexes in
enrolments for primary education (72 per cent for boys and 56 per cent for
girls) is an issue of concern. Factors contributing to this are the ‘Western’ con-
ccpt of identifying the man as the bread-winner and thus more in need of for-
mal. employment-oriented education than females: and the tendency to keep
girls awav from school to help with ‘female‘ domestic chores.

Pro&on of basic education to the adult population target group (IS-to-45
years) is likewise inadequate and uneven. While the percentage of adult illi-
terates in developing countries declined from 44 per cent to 32 per cent
between lY50 and 1075, the absolute number is steadily increasing; from S44

' b'!orld Bank.  Educatmn  Sector Policy Paper, April 1980.
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million in 1970. it had reached about 6OLI million by 197X  and is not expected
to turn downward before the year 7000~  Again, statistics show :i disparity
between men and women. In Pakistan. for example. 36 per cent of males are
literate as opposed to only 11 per cent of females. A major factor contributing
to this divergence (apart from disparity in school cnrolment  rates) is the
inabiity of women to participate in adult literacy courses because their farm
and domestic chores simply leave them no time to do so. And yet, literacy for
women would seem to be vi*-”LL,..y important given their heavy involvement in
agriculture. healih  and productive non-farm activities.

In recent years. two clear, inter-related trends have emerged in the educa-
tion field. which if followed through, promise to do much to meet the edu-
cational needs of the qasses of the rural poor and the development needs of
the developing counh,les.  First is the questioning of the apprcpriateness  of
existing education systems in tsrnls of individual needs (for productive
employment) and national needs (for relevantly skilled people). Formal
schooling  has come to be identified with a passport to a job in the formal
‘modern’  sector. but this sector has proved incapable of providing jobs on
anything like the scale needed. The result has been a Rood of unemployable
school and unversity gradua:rs - educated to expect jobs which don’t exist



and umtble or unwillinp to contribute to national development through farm-
ing or non-farm work in rural areas. Questions have ob!viously  been raised as
to the possibilities of gearing education - at all levels - mot-c  towards th$r
development needs of the country, and to equipping school leavers and
university graduates wzith  clualititications  and skills which will enable them to
obtain productive. sustained employment.

Second. while increased funds arc obviously required to meet the pupil
explosion caused by the growing proportion of youth in the population and
the increased emphasis on achieving universal primary education, demand
will overwhelm the supply if existing standards and costs per capita are
adhered to The pressure of educational expenditure on national budgets is
extreme: and may even be approaching a limit in many countries. Thus,
unless more economical methods can he found, it looks as though the extent
of present inequalities between rich and poor countries. between men and
women. and between urban and rural people in developing countries may
actually grow for the rest of this century. Hence. questions have been raised
as to whether  education. especially in rural communities. could be provided
at ii iowcr cost.

The extracts  in this chapter have been sclectcd in such ;I way a way as to

illustrate tither  or both of these two themes. In the tit-st section, on formal
education. the appropriateness  of the formal education system is discussed.
and examples are @en of appropriate and inappropriate systems in various
parts of the world. Particularly interesting here is the extract bv Ronald Dore
on the Diploma Disease in which the ‘for its own sake’ educational system of
Sri Lanka is compared and contrasted with the more appropriate. vocation-
ally oriented system in Mexico. ~Also useful is Ken Darrowa’s account of
attempts to make school-level science education in various countries more
appropriate in terms of community development needs.

For the lucky few who reach university-level education in developing coun-
tries. the quality and content of training received is particularly important. As
Nicolas Jequier puts it in his extract on the higher education system ~- ‘the
students of today are the engineers. technologists. industrial entrepreneurs
and political leaders of tomorrow. and the type of education they are now get-
ting will determine to a large extent the type of society that will exist twenty
or thirty years hence’. In par~ticular.  if appropriate technology is to play an
increasing role in the development process, there will be an increasing need to
encourage the training of engineers and technologists more towards the needs
of rural areas and the levels of technology discussed in earlier chapters. The
difficulties in bringing such changes about and the experiences of some Third
World universities in working on appropriate technology and influencing
future generations are discussed here.

Many Third World students must still look to developed countries for their
universtty  training in scicntiiic and technicalgubjects.  Thus. it is very import-
:mt that some courses overseas should be cottscious  of, and oriented towards.
the ‘appropriate technology‘ approach. The extract by McPhun  is illustrative
of the change in emphasis occurring in many European universities-a change
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which is useful not only for developing counries,  but also for the developed
countries which increasingly need more  ‘approprizte technologists them-
selves.

For the main part. the twin problems of reaching !hc vast masses of the
rural poor with some form of education or training. and of providing them
with skills and understanding appropriate to the needs of their communities,
involves fairly radical thinking and action. A variety of approaches has been
attempted. to meet this challenge. Section 2 of this chapter has extracts which
describe many of these approaches ranging from the now famous Brigades in
Botswana and Village Polytechnics in Kenya to the lesser known ‘rural
university’ scheme for training technicians and engineers in Colombia. Many
schemes such as these have been started in a small way by a non-governmen-
tal agency or group of individuals in an attempt to prove (to governments and
donors) that alternative edcuation  systems are viable. Some have been
adopted and expanded by governments which see them as a way of providing
technical  traiing  to a hnger number of school leavers within a limited budget.
Both the Brigades and Village Polytechnics have been ‘adopted’ and
expanded by national government.

A frequent problem with ‘formal’ technical training of this type is that
graduates siiil feel inclined to migrate from the rural areas in search of wage-
employment in urban areas. Another problem is the overwhelming bias of
such schemes against women - not only are far fewer women involved. but
the training they receive is also less market-oriented than that given to men.
Some schemes show that. with the correct orientation and support, it is poss-
ible to persuade technical graduates to stay and serve rural communities.
There are far fewer examples of schemes which provide women with more
marketable skills.

One way of ensuring ihat iocal communities have the technical services
they require is to follow the ‘barefoot’ approach and train local people
(usualiy with little previous education) in a particular skill. The extracts given
in this section include the training of pump mechanics in India and community
promoters in Peru. Other chapters have also included extracts on various
aspect:: of this principle: barefoot vets in Chapter III; barefoot doctors in
Chapter IV; and barefoot foresters in Chapter V. An important point
touched upon elsewhere. but elaborated upon in this section by Glare Oxby,
is the need for women as well as men to be trained in this type of village-ser-
vice work if the needs of the whole community are to be catered for success-
fully.

The inter-relationship between community needs, appropriate technology.
skills training and adult education are pointed out in the final extracts in this
section. Particularly important is the extract by Brenda McSweeney in which
she points out how the introduction of lab :,-saving devices such as grinding
mills and carts has increased the participation of girls and women in education
programmes.

The last section of the chapter looks at the means of transferring knowledge
(,education)  - especially to rural communities. A variety of communication
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techniques art‘ examined including low-cost bns~c  e d u c a t i o n  literac!’
materials. radio and T.V. programmes, video and puppet shows.

l,l”ii:h  tiar,+goii  ;iiiJ  &(yionic equipment  hecominp  smaller. cheaper and
easier to run and maintain. they are providing new opportunities for reaching
larger numbers of rural people. and people in remote communities. The
mtrxts in this section illustrate some of the educational  achievements of the
new media techniques. Cohn Frazer’s extract on rural radio broadcasting
@es some particularly impressive statistics such as the increase in the number
of households using iodized salt from 5 per cent to 9X per cent after broadcast
messages abcut the prevention of goitre. In the circumstances. it is unfortu-
nate that so little air time in developing countries is devoted to rural hroad-
casting. There is. of ccurse.  a danger here. Cheap transistors or even cheap
solar TVs will do little for rural development (and may even harm it) if the
messages they broadcast  are inappropriate in terms of the needs and means of
rural people. As Cohn Frazer points out ‘cheap and appropriate communica-
tion technology does virtually nothing to ensure its use for rural develop-
ment’. Similarly. although the ‘barefoot’ microchip is an appealing idea -
keeping villagers informed of vital weather and marketing information; link-
ing teachers \vith the taught through satellite communication, etc., the
dangers of increased control and exploitation are just as real (If not more so)
as the potential benetits.  The extract from Devrlop~~r~r  Forurn explores some
of the issues involved in the ‘information‘ revolution.

Finallv in the midst of the excitement over new communicalion  techniques,
many of which are visual in nature. a warning note is sounded in.an extract
from World Det~k~pmrr~t Forron in which it is pointed out that some villagers
are visually illiterate - they canot ‘read’ pictures. In circumstances such as
these, perhaps tlte older traditional media techniques such as theatre and
puppet shows are stil l  the most appropr!are.  Mariin Byram’s  extract of
People’s Thcatre in Botswana gives an interesting example of how this type of
media technique works.

In any strategy aimed at bringing about the use of more appropriate  tech-
nologies. the role of education and training is crucial. Education shapes the
attitudes and techniques of tomorrow’s politicians, planners, architects. engin-
eers and teachers. The way they run tomorrow’s world will depend very much
on the quality of the education they receive today. Further, dissemination of
technology on a widespread basis is closely linked with access to training - in
production, use. maintenance. repair, healing, management and business
skills. These in their turn are based on some minimum level of literacy and
numeracy.

Appropriate education and training must be keys to successful develop-
ment, for without them. the chances of achieving the widespread and success-
ful use of appropriate technologies are slim.

The serious problem is the education of the peasantry. - Uao Tse-Tung
I
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1 FORMAL EDUCATION

No matter how high the percentage
of national resources pumped into
the education sector, no matter how
earnest and well-motivated the
effort. it is impossible for conven-
tional schooling to meet even the
basic learning needs of the majority
of the world‘s poor. Yet the comfor-
table myth that depicts schooling as
the onl!;  possible type of education
still persists .md is almost universally
adhsrcd to. People by the million get
!os: be iween the  i ines  of  fancily-
packaged manpower-planning
reports. academic discourses and
politicians. manifestos. T h e r e  a r e
those for whom there will neYer  he
enough schools or enough teachers.
And there are others who participate
daily in an empty ritual of attendance
at institutions where what thev are
taug.ht  ir so divorced from the reality
of their lives in the shanty towns and
villages, and so out of register with
the jobs open IO them. that they exist
in perenniai confusion, anxiety and
false hope.

Of course. educational planners
are aware of the disadvantages to the
poor that are built into conventional
schooling. But. inevitabiv.  the solu-
tions that have been proposed from
within the svstem. and in some cases
implemented. arc piecemeal. Slogans
like ‘equality of opportunity’ ring
down the corridors of most schools
today, but the words are largely with-
out meaning. Certainly. there have
been some minor adjustments that
nrakc it more difficult for the rich to

buy a better education  than the poor;
but educational achievement can still
be predicted fairly precisely on social
background.

Schooling has killed educaiion  and
replaced it  with a steeple-chase.
which has a university degree at the
linishing  post and two or three quaii-
fication  h u r d l e s  a l o n g  t h e  w a y .
Meanwhi le .  down on the  t rack.
society bestows a head start on the
wealthy. allowing them to perpetuate
their good luck down the gener-
ations. The rhetoric of equality of
opportunity only serves io delude the
poor into believing  that they set off
from the s;Lme  starting line as their
more privileged brethren and that
their failure is their own fault and
they had better accept it gracefully.

The real problem. the problem
which has hardly been tackled at all.
l ies  in  the  s t ruc ture  of  the  edu-
cationa! system. its institutional
framework. its competitive ethos,
and the very fact that it is a steeple-
chase. Qualification-getting domi-
nates the view of all participants -
rich and poor. teachers and pupils
alike. Chasms of achievement mea-
Siiid  by paper qualifications segre-
gatewinnersfromlosers. failuresfrom
successes and whole societies come
to he structured around this dualism.
As one critic has put it: ‘It is too
much to expect educational adminis-
trators to contemplate the alterna-
tive. It is on the bread-and-butter
importance of general education cer-
tificates - on their universal use in
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job allocaiion - that the survival of
the whole educational industry
i!rpends.  One could hardly expect
that industry to devalue their import-
ance‘.

So. education for what’? Education
for qualitication-getting.  for supply-
ing industries and state bureaucracies
with suitably regimented personnel,
for docile acceptance of pervasive
injustice. for a world in which the
great mass of people don’t have a
chance of fully) experiencing their
own humanity’?  Or educatior~  for
liberation. rrersonal  dev,elopment,
and a full awareness of self within
society’! In practice trle choice can
never be as immediately clear-cut as
that. Ce;tainiy.  there is no justifiable

Newintemariona/ist.  1977,

defense for the further proliferation
of existing systems. But, at the other
extreme. the language of alternatives
has become infated with a good deal
too much pomp at the expense of far
too little circumstance. Ivan Illich is
over-optimistic when he asserts: ‘We
are witnessing the end of the age of
schooling’.

School may well be shot fu!! of
holes but it is far from dead. One
particulariy  depressing development
has been the extent to which the con-
ventional school system, dying or
not. has managed to reproduce itself
with new vigour in the Third World.
But it is in the Third World also that
some of the freshest new thinking
and practice has emerged.

Chbing]acob’s Ladder
For the great majority of Kenyans, education looks like
Jacob’s ladder. It seems to go up and up to a good job. a
nice car. a brick house and a suit and tie. In fact, Jacob’s
ladder goes to cloud cuckoo land. In 1932. out of 4UO.OUU
primary school leavers, well under 100,000 will get a
secondary school place. Some of the rest will join the
ranks of the unemployed in Kenya’s cities. Others will try
to farm on small family plots or hire themselves out to big-
ger farmers at rock-bottom hourly rates.

Practicaiiv nothing that they wili  have learnt in primary
school will be of any value to them. Indeed. if anything.
their school experiences will disqualify them from finding
happiness and moderate prosperity. lhese experiences
will make them envious  and restless and fill them with the
poignant sorrow of paradise lost - a paradise that they
will spend the rest of their days fruitlessly, pitifully, trying
to regain. This is because the Kenyan school system exists
solely to distil just one tiny drop of educational excellence
-the 2.000 undergraduates at Nairobi Ltniversity.

,/-cw

New
interflationalist.
1982.



T h e r e  i s  a  s t r i k i n g  diffcrencc
between Mexico and Sri Lanka.
Mexican education is much more
vocationallv oriented at all  levels
than the Sri Lanka system. The latter
is much more intiusnced by the aris-
tocratic emphasis on ‘for its mw
sake’ education (humanities and
‘pure’ science. plus social science as
h:r\tard latter-day humanities rather
than as disciplines-for-use) which was
&rived from the British model. At
ti?e  junior secondary level in Mexico.
onlv a little over 50 per cent of stu-
dents were taking general courses in
1973. many of the remainder being
enrolled in those of the 8.000 private
institutions in hlexico  offering trnin-
ing in all kinds of occupations -
technical and commercial - that
accept primary school graduates. At
the senior secondarv level there are a
\~arictv  of technical~institutions.  most
notab&  the vocational school which
also prepares students for entrance to
the National Polytechnic. In the
National University, the country‘s
largest. in 197-l fewer than IO per
cent of the students took courses in
general arts and hu:nanities. In Sri
Lanka, on the other hand. although
t h e  very b r i g h t e s t  s t u d e n t s  a r e
creamed off into the two prestige fac-
ulties of engineering and medicine.
the bulk of students at the tertiary
iebel  (some X6 per cent in 1967)  are
taking gcncral a r t s  o r scicncc
degrees. and at the secondary ievel
vocatiorzd tiaining Is practically
nonexistent.

These  d i f f e r ences  a r e  c l ea r ly
reflected in the institutional rules

which govern recruitment in the two
countries. Mexicanemployersseem to
take note only of what a person has
studied and to what level - second-
ary. senior secondary or university  -
he or she has studied it. Technical
and business studies are preferred.
General education is rarely sufficient
for clerical posts. and, at executive

THE CHOSEN  FEW

Four out of every ten people
in the developing world are
of school-age (under fifteen)

Out of every ten children in
the developing world

six will enrol  in primary school

and of these six,
only three will reach
the fourth grade

and of these three,
only one will go to
secondary school

(New International&  l9d2)



levels. is likely to be interpreted as
showing a lack of motivation and
orienta t ion towards  work.  In  St-i
Lanka. on the other hand. one fre-
qucntly  comes across rules which dis-
criminate between people who have
been educated to the same level.
favouring.  f o r  i n s t a n c e ,  honours
graduates O\~L’T general  degree
ho!ders. science specialists  over arts
specialists (only the highest  scorers
are allowed into science streams in
sccondur! schools), those with
credits and distinctions over those
with passes (at the smne  level of edu-
cati~m).  those with passes or credits
in m>toriously ‘difficult‘ as opposed
to ‘cay subjects. or those who have
accumulated a certain set of subject
passes in fewer rather than more sit-
tings of the examination - all rules

Rona:d  Dare.  iD.5’ Bukrin, 1980.

which. not being cancer:-c_l with the
substantive content of what has been
learned. only make sense if the certi-
licates arc  being u s e d  a s  some
measure of ‘general ability’.

This is a point of strlklng  import-
a n c e  f o r  t h e  a c a d e m i c debate
bc?ween  the proponents of ‘human
capital theory‘ and the advocates of
‘screening theory’ which has cnli-
vened discussion of the economics of
education in recent years. These
debates are too often conducted as if
they were debates about the role of
the school  system in the economy -
as if the whole world were the same.
In the case of Mexico. assumptions of
‘human capital’ operates obviously.
In the case of Sri Lanka, the screen-
ing theory offers a better explanation
of what has happened.

~d~c~ti~n: esigned for the
Rural Poor

In most of the Third World. primary-
school systems have been developed
in the towns and suffer from ‘urban
bias‘. The whole concept of the
teaching. and very often the training
of the teachers. has been aiong iines
suited to the needs of a certain class
of urban dwellers - or certainly
more suited to their needs than those
of rural dwellers. This arises frorn the
conventional view that the principles
underlying education must be the
same regardless of whether it is pro-
vided in towns or the countryside.
The belief has grown that a range of
signa!s from an urban environment
are more exciting than those from a
rural !nca!ityl  and so the school turns

its back on the rural area in which it
is situated and fails to help the child
to grasp the reality of rural com-
munity life.

T h e  c o m p o n e n t s  o f  t h e  e d u -
cational system desigr.ed  for the rural
poor in a given country should be
considered from a number of aspects.
P r imary  schoo l s ,  fo r  example .
though a critical step in preparing
young people for the future. are
rarely considered in relation to the
agricultural or rural development
knowledge system. In some countries
the primary system scarcely affects
the rural poor. Even wjhere  primary
education does exist, children of the
rural poor often do not attend or



attend only for a very short period.
What can be done to change this?
There is plenty of experience of
primary-school teachers who have
played important roles in rural dcvcl-
opment. In recent years. however,
education authorities have turned the
emphasis away from this. Agriculture
i s  t augh t  i n  some  ru r a l  primark
schools but rarely in a way that inte-
srates it with rural life as it will br
lived by the pupils. Yet. there is
reason to suppose that, if the primary
school aimed at developing rural
aspirations rather than inculcating
urban ones, rural youth would gain
more of a real benefit from the
schooling experience. Also worth
examinins  is the extent to which the
primary-school system relates to the
other learning arrangements that
may exist or be introduced to the
community. What is the connection.
for example, between the school and
youth proerammes. or the school and
the exten$on service? How much can
the services of the teacher be used for
teachins  other people in the com-
munity who have missed out on edu-
cation? There is now quite a lot of
exper ience  of  o lder  people  and
parents attending school with chil-
dren and expanding both their own
and the children’s learning oppor-
tunities. The schooi might become a
centre of learning for the village or
community rather than simply a
place in which formal schooling takes
place. The costs of this need not be
very great once it is accepted that you
do not need a teacher’s qualification
to take part in teaching. Obviously.
every s c h o o l  n e e d s  a  q u a l i f i e d
teacher but his or her services can be
greatly expanded by the use of local
people with local wisdom. The main

cost for most countries would be cre-
ating schools whcrc none exist or
expanding  s c h o o l s  t h a t  xe inad-
eyatc.

Secondary agricultural schoois
embrace many kinds of institutions.
Basically. they are high schools with
an agriculturally-based curriculum.
Sometimes they are designed to turn
out people who will form the field
Ieve! of the exten:;ion and reiated ser-
vices, but others are simply second-
ary schools from which the pupils. in
theory at least. go back to the rural
community. In many cases, the) are
a stepping-stone to the third level of
education. However, few children
from the poor sector ever reach
them, and if by chance some do. they
probably wi l l  Ilot return to their
homes but rather seek their living in
the urban sector or in government
services. Because of the scattered
nature of rural society, most of these
school? are residential and result in
the alie.lation  of children from their
environmc?nt. The agriculture they
teach is scientific with scant regard
for the socio-economic side of agri-
cultural change.

More emphasis should be placed
on producing graduates with a practi-
cal orientation and a deep knowledge
o f  t he  p rob l ems  o f  t he  sma l l e r
farmer. Such people could fill a criti.,
cal gap in development services a3
local-level change agents. Whiie $
seems unlikely in the foreseeabie
future that more children of the rural
poor will find their m;ay into seco;;d-
ary education, these institutions
could be utilized much more for short
courses for young people whc,  have
some primary education. No heavy
investment would be involved but
rather a change in emphasis in the
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wav of working. Staff might even be
av&ble  from these schools to go out
and give short courses in communi-
t i e s .  workins alongside  t h e i r  ex-
pupi ls  and with primary-school
teachers.

Teacher- and extension-training
institutions include all those institu-
tions who turn out pet pie who will
teach and those who will staff the
extension and dev~elopment  services.
In most countries, teacher training
and extension training at-e quite sep-
arate functions and the institutions
are unrelated. There is a strong case
for training  together. using some
common services. or at least in close
proximity of all those who will be
involved in rural development. Such
an innovation might mean the cre-
ation of some new or joint institu-
tions. but since both teacher training
and extension training are always
expanding. it might be more a reloca-
tion of new investment than actual
additional investment. Those
t eache r s  who will work. at least
initially. in rural areas would benefit
greatly from contact with rural issues
dur ing thei r  t ra in ing.  Extension
training is in general one of the weak-
est links in preparing people to work
with small farmers, the emphasis in
most extension training being on pre-
paring a man or woman to deliver
technical information rather than as a
change agent.

Faculties of agriculture produce
the graduates who will staff the
higher levels of the development and
administrative services, and the
research institutes and experimental
stations. Most of the faculties were
developed under colonial rule or
have been founded since with much
aid from abroad. Few of the older

institutions are sufficiently ciosely
associated with current needs in ag-i-
cultural research or in rural devclop-
m e n !  a n d  few, o f  t hem a t t emp t ,
cxcep: in a very general way. to serve
the community within which they
exist. Of course. a standard of excel-
lence is looked for in university edu-
cation but that will be of little use if it
i s  to ta l ly  remote  f rom the  com-
munitv. Thus graduates who staff
administrative services have little
i dea  o f  t he  sma!l-farm p r o b l e m ;
those who staff research stations do
not understand the nature of the rela-
tionship between research and exten-
sion and so on. A number of new
facul t ies  have tried to  overcome
these problems  but there are difhcul-
ties of a very practical nature. For
example. most universities have a
leadership role to play, which goes
far beyond the provision of trained
staff: in few cases are the? doing so.
An expansion of graduate output
would achieve nothing in improving
the understanding of the small-farm
problem. It is true that more gradu-
ates may be required if there is to be
a large programme aimed specilically
at the small-farm sector. But. in the
meantime. much can be done by
reorienting the thinking of faculties
to help train people to understand
the problem and to give them enough
practical experience to be able to
become directly involved in it

Whatever is done in the future to
improve the agricultural knowledge
system, there remains the problem of
services staffed with people who. on
the whole. are not trained to deal
with small-farmer issues at any ievel.
In recent years, there has been con-
stant talk of retraining programmes
and some countries have attempted
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them. In general. however. coul-ses
are nredcd for policy-makers
(including politicians). planners and
administrators. teachers and trainers
of teachers, estcnsion workers and
others in [he development services.
I-esearch  workers and the staff of fac-
ulties of agriculture.  Where possible.
s u c h  courses should  he  g iven to
mixed groups of people from dir‘fer-
ent arcas of concern and at mixed

John  Higgs and David  Moore, Ceres.  1980.

levels so that responsibilities are
more clearly understood. Some
countries already have colleges at
which xuch courses could be located
hut the courses would be of littlc
value unle.,s at least a part of them
could bc given in the field among the
farming community. thus providing
for direct problem-oriented contact
and the exchange of experience.

eQrie~~i~g Science if cation

In a dc>cument  prepared for the 1979 roles to play in putting rural inno-
U N  (‘onferrnce o n  S c i e n c e  a n d vation  on a more firm scientific foot-
Tcchnolo~) for Development. the ing:
C‘ommitter  on the Teaching of Sci-
ence (of thti International  Council of - The Afr ican Primary Science
Scien;itic Unions) emphasized the Programme (APSP) represents
importance of improving the effec- an unusual departure from con-
tiveness  of science and mathematics ventional  practice. The APSP
education as a major part of efforts focusscd on the development of
to use science and technology for
dc\~clopmcnt.

A past director of UNESCO‘s div-
ision of science teaching concluded
that the inquiry mode of science and
the design mode of  technology
should both infuse the science edu-
cation of the future. An essential
part of a new approach to science
education is the fostering of creati-
vity. If the importance of support for
rura! innovation is recognized. pro-
grammes of action in this area will
depend heavily on practical, relevant
science education through the prim-
ary grades and in non-formal edu-
c a t i o n  programmes.

The following examples contain
elements that appear to have key

the child. rather than structuring
the prozramme around the disci-
pline ot science. APSP science
activities were designed to help
children to develop cognitive
and manipulative  skills. as well
as curiosity. persistence, self-
reliance and a respect for scien-
tific reasoning.

- The Palawan National Agricul-
tural College. located on one of
the outer &lands  of the Philip-
pines, has sponsored a remark-
able programme of community-
based high schools on the island.
‘I’he$e h;gh schools have both a
structure and a curriculum that
is intended to provide an edu-
cation that is relevant to the



future farmers of Palawan. The
first two years consist of practi-
cal agricultural work on small
pieces of land provjided  by the
parents of each student. The stu-
dents apply the scientitic knowl-
edge of farming gained through
class study. and the instructors
vjisit  students on their plots to -
help in the application of these
concepts. The sale of produce
from these plots goes to pay for
the instructors (who arc ch,)sen
by the community). The last two
years of high school are used to
teach s tudents  more  abst ract
concepts and additional scien-
titic skills. In this way. the
wh~x~ls remain relevJant and
responsive to the practical needs
of the communities.
In Brazii. the  Foundat ion  for
Science Education Development

( F U N B E C )  h a s  d e s i g n e d  a
series of fifty km-cost pockct-
book size scicncc education kits.
These are sold thoughout the
country on news-stands. They
arc intended to stimulate inquiry
and an appreciation  of the scien-
titic method.
In 3 v~illage  grain storage project
in rural Tanzania, school chil-
dren were involved in an experi-
ment with small containers of
stored grain mixed with different
materials (insecticides, sand and
other materials) to discover the
effects of these different tech-
niques. At the same time. their
parents were engaged in a non-
formal education process in an
attempt to develop and choose
some grain storage improve-
ments.

Ken Darrow  in UNESCO. Technology forRuralDeve/opmenf,  1981

The students of today are the engineers, technologists. industrial entrepre-
neurs and political leaders of tomorrow, and the type of education they are
now getting will determine to a large extent the type of society that will exist
t;venty  or thirty years hence. This time-lag or production cycle of the edu-
cational system suggests that if appropriate technology is to play an important
part in the development  process. the students of today need not only be fami-
liar with it. but also to have a certain ‘sympathy’ for it. The shift in values and
attitudes which this requires cannot be achieved in a simple and straightfor-
ward way, but a number of steps have been suggested. One for insiance is the
Indian idea of integrating intermediate technology in the university curricuia
and eventually having degrees in this field. This obviously poses a number of
problems. Academic curricula, notably in the engineering field, are designed
in such a way that it is difficult to add on new courses without either suppress-
ing some esisting  courses  which are essential, or lengthening by several
semesters the total amount of time spent by students at the university. And
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for the time being at least. it does not seem possible to design a full curricu-
lum focussing exclusively on appropriate technology.

Another approach is to accept intermediate technology as a legitimate sub-
ject for an engineering student’s dip!oma work. Designing a windmill. a palm-
nut crusher or a water distribution system which uses only local resources and
which can be manufactured by people with little technical education is just as
challenging. difficult and instructive of the student’s abilities as the design of a
diesel engine. a steel bridge or an electronic circuit.

Encouraging universities to develop intermediate technology requires a
modification of their reward and promotion system. In most institutions, the
evaluation of a faculty member’s performance -which determines his salary
level and promotion prospects - is based to a large extent on publications.
This yardstick is perfectly legitimate if research, preferably of a high quality,
is accepted as one of the main missions of the university. It is. however,
strongly biased against those who are very good teachers but poor
researchers. and it does little justice to the other missions of a university, and
notably to its educational role and its contribution to economic and social
development.

Changes in the evaluation methods can and do take place. and there is no
reason w:hy  in the universities of the developing countries, contributions to
the development of intermediate technology might not also be taken into
account. In fact. from a social point of view. such activities are probably much
more useful and rewarding than a publication in a recognized foreign scien-
tific journal. and the knowledge that they would also serve as a basis for the
professional evaluation at the end of the academic year would provide a
powerful motivation to do more.

The \~arious  steps amount in effect to an institutionalization of intermediate
technology. That they could be useful is more than likely. However. even if
they were carried out. and this is beginning to be done in some places, many
problems would remain. One of the most important is that the university as
such belongs essentially to the modern urbanized segment of society. Stu-
dents and teachers. even if they come originally from a rural community. have
for tht- most part lost contact with the farmers and craftsmen in the villages. If
they are to help develop new technologies which are truly appropriate to the
daily conditions of the farmers and poor people. they need some much closer
contacts with those to whom these new technologies are addressed.

Universities in the developing countries may well be able to make an
importani contribution to the development of new intermediate or lore-cost
technologies. despite their primary commitment to education and their cul-
tural bias towards modern technology. However, if one considers the ways in
which their R&D activities could be mobilized for development, it is probably
a mistake to look exclusively at innovations in low-cost or intermediate tech-
nology. Technologies of this type are no doubt important. but they cannot
solve everything. There are a number of complex problems - ir agriculture.
natural resources. transportation or public health-which can only be solved
through the most sopilisticated  modern technology. One of these. for
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instance, is the eradication of bilharzia. a parasitic d&case which affects
hundreds of millions of people in the poorer parts of the world. Another is the
mapping of underground mineral resources by space satellites. In the trans-<
portation held. rherc arc a number of ahcrnattves to the traditional methods
like ox-carts or the modern methods like trucks, but these parallel technolo-
gies (e.g. the airship) still require a certain amount of development work
before thev can become economicallv attractive.

Manv of the problems which are still unsolved could probably be dealt with
succcssfu!ly  in the next ten to twenty years through a large-scale R & D effort
involving the universities of the developing countries. The technologies
required to provide new tyes of crops, more efficient transportation systems.
or ;I better utilization of natural resources are in many cases neither low-cost
nor intermediate, but highly sophisticated and v’ery  modern. Yet they are par-
ticularly appropriate, in the sense that they try to solve problems  which are
crucially important to the developing  countries but which have been neg-
lectcd by the research community of the industrialized countries.

‘The nrw appropriate technologies required by the developing countries can
either be low-cost and intermediate or highly sophisticated and very
advanced. In both cases. the universities of the developing countries have an
important part to play. both as educational centres and as R Ji D centres.
Their educational mission should not only be to train scientists and engineers
and give them the basic qualitications  for a professional activity in the modern
world. but also to i’amiliarizc  them with the social and technical problems of
the millions of people living in the rural areas. Their R & D activities should
probably focus more on the development of technology. but this should not
be at the expense of htghly sophisticated research in the scientific and techno-
logical problems which are specitic to the developing countries. Their
‘modern‘ R & D activities might well in fact serve as the basis for the creation
of new science-based industries focussing on the problems of development.

Ntcolds  J&qum. Appropriate  Technoiogy,  Probiem:;  and Promises, 1976.

rker
Enough has been said to indicate that the project is far
from being secured - that it has not seized the hearts and
minds of the people. The education system is no help:
these notes would be incomplete if 1 failed to mention I
taught in the mission primary school for a term redis-
covering that rocks may be classified as igneous. sedimen-
tary and metamorphic Some time ago, I was asked to
prepare piots for the boarding children. which I did. but Stiiart Mortished
they were never sown or planted: the children were too &bapaia
busy.  I  guess .  learning about  the E u r o p e a n  Renais- Communa/Ga,&n
sunce Project, 1983.
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iv~rsity Groq3s

Autonomous ATDCs  (Appropriate
Technology Development Centres)
within academic or research insti-
tutes have started off by concentrat-
ing either on technologies
appropriate for small industries and
entrepreneurs or on technologies
appropriate for the needs of rural
communities.  Experience indicates
that they have had more success with
the lirst  category. Possibly. this is
because it is much easier for a small
Fronp of  univers i ty-based pro-
fessionals to handle (or at Icast co-
ordinate) the software elements
inv:olved  in transferring technologies
to urban and semi-urban small entre-
preneurs than to widely-dispersed
rural artisans and communities. This
does not imply that small industry
dev~elopment  and promotion is a sim-
ple matter. The experience of TCC in
Ghana and SIRTDO in Bihar’ show
that it takes y~ears of work with many
setbacks before significant results arc
achieved. In both GISL’S.  the major
prohlems were not so much in devel-
oping the teciinologies  appropriate
to smell-scale  production as with the
commercialization of the products
amd processes once developed.

TCC found that small entrepre-
neurs were unwilling to invest in new
processes in the absence of proof that
they would form the basis of a pro&
table venture. The only way to over-
come this was to set up and operate
pilot production plants in the TCC
workshops to demonstrate the tech-

nical and economic viability of the
n e w  processes. T h e  commc:rcial
operation of these production units is
a major undertaking. which requires
much of the TCC staff’s time. The
production units do. however. pro-
vide income. accounting for nearly
half of TCC’s  total income.

SIRTDO’s  a p p r o a c h  h a s  b e e n
somewhat different. Products needed
by local heavy industry and capable
of small-scale production were iden-
tified and laboratory models were
developed by students and SIRTDO
staff in the Institute’s workshops.
Industry, however, required com-
mercial prototypes to test before giv-
ing any assurance of orders. but the
workshops were not equipped (or
allowed) to produce commercial pro-
totypes. TV resolve this. funds were
obtained and technical personnel
seconded from the Birla Institute of
Scientific Research to set up and
oljernte  a workshop capable of devel-
oping commercial prototypes. Once
markets were established, there was
the problem of actual production,
which was generally beyond the tech-
nical capabilities of existing small
firms in the area. SIRTDO resolved
this problem by helping some of the
University graduates (many of whom
had worked on developing the tech-
nologies as students) to set up small
industries.

TCC and SIRTDO have found
that entrepreneurs require assistance
in acquiring loans. installing cquip-

’ Techno!cgy  Consultancy  Centre ITCC) at the Urwersity of Kumasi !n Ghana and the Small
Iindustry Research. Trading and Devnlopmenr Organration  ISIHTDO) at the l3rla lnstltute of
Technology ,n lnd~a
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ment. and training a workforce. and
also need technical support to over-
come initial operarional  problems.
SlRTDO‘s task is made more diffi-
cult in that its entrepreneurs are ines-
perienced. To help with tl;is
problem. SIRTDO has established a
‘nursery‘ industrial estate adjacent to
the campus. TCC‘s rask is easier, in
that it is largely dealing with estab-
lishcd entrepreneurs; the entrepre-
neurs are widely dispersed. however,
which has led TCC to cstabiish  satel-
lite units in key informal industrial
areas.

The transfer of technologies in
rural areas is more difficult. and
requires greater time and resources.
Both TCC and SIRTDO  cite lack of
resources as an explanation of their
relative  lack of success in the dissemi-
nation of rural technologies. How-
cvcr. both ha\se recently started new
rural development initiatives. and
ha\:c estahlishcd autonomous units to
handle  the i r  rura l  development
work.

In som,-  countries. such as Indo-
nesia. univcrsIt\ students are
required to spend part of their time
on practical work in rural areas. As
in\ol\:cment  in rural problems is thus
a n  acccptahle  part o f  u n i v e r s i t y
work. the environment  would appear
favouruhle for an ATDC to be gener-
atins  and transferring technologies to
rural communities. However. the
experience of the Development
Technology Ccntre  of the Bandung
Institute of Technology’ suggests
that this is not sufficient. There
appear to have been p r o b l e m s  o f
inadequate interaction between
hardware development and needs

identification. insuflil-ient effort on
tieiLL  t e s t i ng  p ro to types .  and  an
imbalance of staff and resources  in
fa\,‘iur of laboratory research work.

Similarly. university-baued
ATDCs  in other countries have had
!ittle  success  in the generation and
transfer of technologies to rural com-
munities. In Papua New Guinea.
evaluat ions  of  ATDI’  have c i ted
problems of insufticie;~t  capacity to
tl:;uertahe  more than a  few pi lot
schemes. concentration on academi-
cally-oriented projects. and an
inability of faculty anJ students to
become adequately invohed  in rural
development  work. An exception is
the Universidad de Los Andes in
Bogota. Columbia. which has devel-
o p e d  a n approach to  apply  i t s
resources to rural development effec-
t ively.  A formal  agreement  was
cstahlished tllat allowed the staff and
students of the Engineering Faculty
to work in an intcgratcd  manner with
the staff of a government-sponsored
rural development programme at Las
Gaviotas.  A faculty member  and a
group of students move between the
University and the rural development
arca. determining needs in the field.
developing prototypes at the LJniver-
sity, and testing the prototypes in the
iield: eventually, successful proto-
types  are  produced in  the  rura l
deveopment area. This approach
resolves the problem of how to direct
sufficient numbers of technically-
qua!ilied staff to work in the rural
xeas for a sufficient time.

These experiences suggest that
successful development and transfer
o f  t e c h n o l o g i e s  r e q u i r e s  a  well-
planned methodology and input of

’ Development Technology Centre IDTC) in lndonesla aid the Appropr~nte  Techt?o!ogy
C!eveiaprxr:t lnst~:ute 1,4TVI!  ::I Papua New Gwnea
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substantial technological capacity technologists must still spend sub-
over five years or more. More<>-,.  7~ stantial time in the rural areas, which
while technologies can be developed they may be unable or unwilling to
by small numbers of technologists do. It is thus easier for university-
wlthin the university. the transfer of based ATDCs to transfer technolo-
technologies to rural areas requires gics to small entrepreneurs. although
many more people with a variety of this still requires a commitment by
non-technical skills and requires the the staff to apply their skills for the
ATDCs  to work through existing beneiit  of others.
rural development programmes.  The

Richard Whltcombe and Marilyn Grr, Apuropriare Technoiogy  institutions. A
Review, 1982~

,

;Sf, r riate Engineering Education
v)\s/
Although many engineering depart- - the work will be concerned  with
ments a r e  now r e sea rch ing  i n to high technology;
renewable energy technologies. there - it will consist of purely technical
has heen little change in the problems presented by someone
approach to the undergraduate e se;I
d e g r e e  c<>urse.  T h i s  t r a d i t i o n a l l y  - new technology is necessarily
places the emphasis on theory and best.
analysis rather than practice and syn- Hand-in-hand with these assump-
t h e s i s .

Thus. after graduation. students
tions go the expectations of engineer-
ing graduates that they will:

typically take up positions and gain
their experience in large-scale indus- - be employed by someone else:

try or go\:ernment  establishments. - be technical decision-makers;

sometimes through formal training - receive guidance from commer-

schemes. They are not expected to be cial management;

immediately productive. and ‘design’ - have back-up from other special-

as opposed to ‘analysis’ is learned on ist engineers and services, e.g.

the job. Where the teaching of design skilled artisans.

exists within the degree course. it is The result is that the normal engin-
usual ly  l imi ted  to  the  technica l eering graduate is not at all suited to
details needed to meet specified undertake a range of activities absol-
requirements .  Cer ta in  unwri t ten utely vital to society, such as:
assumptions usually underly the
teaching of engineers. including: - c rea t i ng  emp loymen t  a s  t he

graduate knows little about the
- after graduation. the student will social and commercial context of

work for a large firm or organiz- technology and does not expect
ation: to occupy multiple roles:
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- identifying  problems - the real
ones whit!: often underly  appar-
ent difticulties:

- making socio-technical deci-
sions. for example deciding what
to design and manufacture:

- making products thcmselvcs.

The appropriate technologist,
however. must be prepared for these
tvpes of activities. Consider. for
example. the creation o f  n e w
employment in engineering in the
UK. Most new ,johs occur  in  smal l
!irms. but very few graduates of any
k ind  run  sma l l  firms. T h e  s m a l l
engineering  tirm may have only one
or two engineers who have to do all
rypcs of work t-elev~ant  to the mm‘s
busincs\.  Tradi t ional  engineer ing
education dots not prepare its gradu-
ates for this role. A new approach is
delinitelq  called for.

Far more important than detaiis of
the syliabus is that teaching should be
hased on the  r ight  assumpt ions .
These will affect the way that suh-
jects are presented. the content of
esamples and examination questions,
and the type of student applying for
e n t r y  t o  t h e  c o u r s e .  T h e  m a i n
assumption is that technology should
be appropriate.

Engineers should be primarily con-
cerned with the social objectives:
they then acquire and use technical
skills in order to achieve them. Other

assumptions which may follow are:

the word ‘appropriate’ denotes
fitness for purpose. taking into
account all factors, not just the
technical ones;
an engineer  may he called upon
to  decide  what  to  des ign  or
make, or what not to. Some-
times the solution to a problem
may not he technological;
high or new technology may not
be appropriate;
the graduates‘ responsibility
may he as much to create
employment as to be employed;
working in, or creating, a small
firm. co-operalive or com-
munity, or  working in  rural
development overseas is a poss-
ihlc future activity for graduates;
the graduates may have to turn
their hands to anything;
practical skill. as well as knowl-
edge, will be required.

Thus. these graduates need skills
not taught in normal engineering
degree cou r se s .  E i t he r  a  l onge r
course is needed, or else some spe-
cialization must be accepted in order
to work within the constraint of the
traditional three-year course. To
decide on the direction of specializa-
tion one must match likely fields of
work for graduates vvith  the expertise
and interests of the available teach-
ing staff.

MK. McPhun.  Appropriafe Technoiogy,  1981

Towards what ultimate point is society tending by its industrial progress?
When the progress ceases. in what condition are we to expect that it ,will
leave mankind? --John Stuart Mill



2 FORMAL AND INFORMAL  TRAINING

e Rural University

To those who think of universities
primarily as urban institutions, the
term rural university’ may seem self-
contradictory. But not to the inhabi-
tants of the Cauca Valley. Colombia.
For many of them. the FUNDAEC
rural university. based in a village
near Cali. is an agent of change. an
institution in their midst that helps
them use knowledge to improve their
lives and livelihoods.

The Foundation for the Appli-
cation and Teaching of the Sciences
(FUNDAEC) was created in 1974 by
a small group of professors from the
Cniversidad del V’alie, in Cali. The
F U N D A E C  philos:iphy  holds that
disadvantaged rural people can not
only benefit from higher education
but can also help create and exploit
new technologies to improve their
s tandard of  l iv ing. This  tene t .
coupled with disappointment over
the failure of national and inter-
national development efforts  to
improve the well-being  of the rural
poor. led to a novel approach to edu-
cation and deveiopment.

‘Usually when one thinks of Insti-
tutions working with peasants. they
are not supposed to take a very high-
powered approach intellectually.’
says FUNDAEC directcr.  ‘What is
usually taken to the peasants is infor-
mation, not know!edge. As far as I
can tell FUNDAEC is a rare kind of
institution because we make the cre-
ation of knowledge the basic issue. A
rural population needs a university.
not just primary or technical schools,

to act as its learning institution.’
The three levels of the FUNDAEC

learning system are the ‘promoter’ of
rural well-being. the ‘technician’ and
the ‘engineer’. FUNDAEC sees pro-
moter tr-aining  not as sufficient quali-
fications for a rural job. but as a basic
education to be gradually offered to
the entire youth population of the
Nortc  d e !  Cauca r e g i o n .  I n  t h i s
sense, promoters arc the b?se of the
pyramid of workers.

Promoters study in their own vil-
lage under a tutorial system called
Sistema d e  Aprendizaje T u t o r i a l
(SAT). run by FUNDAEC engineers
in the last stages of their formal train-
in?. At present, this training is avail-
able in twenty villages of the Cauca
Valley, with a total enrolment  of
about 200 students. Between thirty
and forty were expected to complete
their training by September  1983.

Although promoter training
ideally  lasts one year. students learn
at their own pace and, once finished,
their training is considered by the
Ministry of Education to be the
equiva!ent  o f  t w o  y e a r s  o f  h i g h
school. The FUNDAEC administra-
tors point out that the cost of training
a promoter using SAT is about three-
quarters that of sending the student
to a regular high school for two
years.

The SAT curriculum has five com-
ponents: service to the community.
mathematics, science. technology
and language. Service to the com-
munity is basically an exercise in get-



ting to understand development at
the family Ievci. Students establish a
personal dialogue with a number of
!‘umilies  in the villaec.  observing  their
problems  as well as the opportunities
and resources available to them. The
students  discuss their observations
with other students to establish a
clear picture of how the village oper-
ate,. Subjects such as health, small
industries. and marketing  are studied
throughout the course.

Students chosen to go on to the
rechnician Icvel  continue their train-
ing in the same subjects for two years
or more. But. acadcmicallv. the level
is higher. This ih c o n s i d e r e d  t h e
equivalent  of a four-year high school
programme.

At this stase, the ‘service to the
communitv‘  component  is mar-e com-
plcs. organized into ‘research-action-
learning packascs’. For example. in a
package dealing with environmental
issues. the students and professors
make a detailed analysis of the state
of sanitation in a villaec and relate it
to the health of its rnhabitants.  In
another package. ‘small units of pro-
duction’. the students share a pro-
duction project with a village family.
such as a chicken-raising operation.
Here they applv their technical skills
and receive their tirst training in sim-
ple economics and community organ-
ization. Such projects are seared
toward villagers who  do not have
access to much l::nd.

The fmai three-year stage of train-
ins brings the student to the level of a
university graduaie. an cnfincer in
rural well-being. The engmecrs-in-
training tutor promoters. and con-
tinuc both academic studies and joint
production ventures with peasants,
finishing with the one-year super-

vised residence in a village.
When students reach the engineer

stage. they arc intimately invo!ved in
the creation of knowledge. They
identify specitic needs in the com-
munity. search for, and experiment
with, technological alternatives, and
participate in the dissemination of
solutions, mainly through technical
bulletins and the university’s docu-
Inentation  centrc.

What has worried FUNDAEC is
whether these young professionals
can find  adequate sources of income
once they graduate. More than a few
small-scale production ventures with
local farmers would be needed to
make a living. To help solve the
problem, an association of engineers
has been created as a non-profit
organization with capital of about
CA$240.000.  The association will
bcn an investor-partner in a cumber
of iage enterprises such as a plant
for feed concentrate. Profits will not
be divided among members but put
into a fund administered by the
association’s elected board. The
members will present proposals for
village development and include
their salaries in the budget.

‘The e n g i n e e r s  be!ieve  that lY8.1
and 1984 will witness the consoli-
dation of their association’. says the
director. and that they are finally
finding a reasonable answer to the
question every visitor has asked them
s i n c e  t h e  b e g i n n i n g  o f  t h e  pro-
gramme ‘How are you ever going to
cam a living after you graduate?”

FUNDAEC’s  professors feel the
curriculum. especially the service to
t h e  c o m m u n i t y  c o m p o n e n t ,  h a s
cngcndered a strong sense of com-
mitment among the new engineers
for rural well-being. Not everyone
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has been so optimistic. ‘Many people
made bets with me that none of them
would he there after the first couple
of years‘. recounts the director. ‘It’s
turned out to be totally the n>pposite.
I think we’ve broken the myth that
gettins  an educational automatically
means leaving the rural arca’r.’

While FUNDAEC goes on train-
ing promoters. technicians. and
engineers, perfecting its curriculum.
and finding technological solutions to
villagers‘ problems. a nagging ques-
tion remains. How far can people
develop with such limited resources’?

Gerry Toomey. /DRC  Reports, 1984

Rural development where there is no
land available to the farmers is mean-
ingless.

The pattern of land  tenure is unfa-
vourable  t o  t h e  vihagers o f  t h e
region. But the correction of such a

structural prohlcm is beyond the ken
of the rural university, which is non-
political. Perhaps FUNDAEC’s  con-
tribution to Colombia’s development
is that it is providing the people of
the Cauca Valley a way of improving
their daily lives. however modestly
and slowly, without resorting to viol-
ence or revolution.

Two aspects of education which
cause par t icular  concern  i n  m a n y
countries are the high cost of school-
ing and the fact that many puptls see
littlc relevance to their future lives in
what thev learn at school.

In Botswana. a devrelopina  country
with under a million inhabitants, a

system of education which tackles
both these problems is in operation.
Appropr ia te  educat ion for  many
primary school-leavers is given in the
Brigades. named after the Workers’
Brigades in Ghana. Brigades provide
on-the-job vocational training as well
as siving supporting academic edu-
cat ion.  There  are  now Brigades
in sixteen large villages in Botswana.
giving training in building. carpentry.
dressmaking. auto-mechanics, weld-
ing and other trades. On-the-joh
training for Brigade members usually
las ts  three  yr::rs, e n d i n g  w i t h  a
Government Trade Test: this aims to

otswana’s

provide trainees with a better chance
of employment.  Sometimes a Bri-
gade forms a produc:ion  unit speciti-
tally  to employ the trained youths.
The training is productive and cost-
covering: for example. if a trainee
carpenter is learning how to make a

tab!e, materials have to he bought
and his instructor has to hc paid.
However, when the table is sold, the
money earned  p a y s  f o r  t h e s e
expenses.

New Brigades are started by the
village community. and overseas
donors may help with initial
expenses. The community elects a
Trust to manage the Brigade Centre,
where several trades may be taught
and other activities chosen to suit the
particular locality. Most Brigades
offer training in building trades and
grow vegetables for sale. As houses
are increasingly required  in Bots-
wana, bricklayers  can get  a  job

438



locally rather than having to go to
South Africa to work in the mines.
Also .  f r e sh .  locaily-avnilahle  vsge-
tables are far preferable to the com-
munitv  than imported ones.

‘Trainees are mainly made up of
those who have left primary school
then spent a few years worktng with
their parents before joining the Bri-
gades. although some will have spent
a few years at secondary school. No
fees are charged unless accommo-
dation or meals are provided, and
some Brigades even pay trainees an
allowance from income earned.

The government recognizes the
benefit of the Brigades in giving both
academic education heyond primary
school level. and much needed voca-
tional training. as well as offering
iural  employment  i n  n o n - t r a i n i n g
production units. It therefore subsi-
dizes trawling which helps costs to be
covered. and also offers advice on
business and training. The govern-
ment has also enabled different Bri-
gades to discuss common problems
by forming a National Brigades Co
ordinating  Committee (NBCC).

Trainees spend about four days a
week on money-earning. productive
work ranging from sewing-up school
uniforms to building a house. In
order for good instruction to be given
and a sufficiently piofessional  job to
be done. there should not be too
many trainees to each instructor.
About half-a-day a week is allotted

to learning about ~hc theory of the
trade. and both the I’ rory and the
practical are tested in the Trade Test,
Because Brigades operate as small
businesses in that they must cover
their costs. the marketing of their
goods and services is very important.
Often, the Brigades only make goods
to order, but there may be a small
showroom at the workshop or shop
in the village where goods may be
s o l d .

About half-a-day a week is spent
studying English, Mathematics. Sci-
ence and Development Studies. All
the textbooks are written in English.
as are the Trade Tests, as it would be
very difficult to translate into Sets-
wana all the technical terms used in
each trade. It is for this reason that
English is taught. but it should be
taught in an appropriate way to help
trainees understand their trade’s ter-
minology and textbooks.

A knowledge of mathematics is
useful in any trade, and indeed in
general life. However. the instructor
will need to apply to the subject
examples and questions concerning
the particular trade being taught to
make it more relevant. This point
particularly applies to science. For
example. trainee bricklayers will he
greatly helped by seeing just wt~y  a
building needs foundations, and
complex trades like auto-mechanics
are heavi!y dependent upon scientific
concepts.

Gerald Giffould. Appropr’ate Tecfmhgy.  1981

Give a man a fish and you are helping him a little bit for a very short
while: teach him the art of fishing. and he can hc!p himself all his life.

-E. F. Schumacher



The importance of training village
entrepreneurs is evident. They play a
vital role in the renovation of village
economy.

- they make a living in a rural
are,t. without depending on agri-
CIillUJe:

- they slow down the brain drain
of educated youth from villages
to to\wlS:

- they t.elp divcrslty t h e  v i l l a g e
economy;

-’ the!; hrmg badly n e e d e d  s k i l l s
and managerial competencies
into the village:

- they give village youth a hero
image. which some may want to
imitate:

- they help the indigenous popula-
tion to fulii l  a business rote
which otherwise is appropriated
by outsiders in an exploitative
manner.

The EDP (Entrepreneur Develop-
m e n t  Programme) r e q u i r e s  s i x
months. at least. if one deals with
persons from underprivileged com-
munities, or groups which have had
no previous exposure to business.
The training comprises three compo-
nents: motivati-,n.  management and
skill training.

Success of an EDP depends on the
motivation of the young entrepre-
neur. Motivation is the driving force
within the individual. which urges
him or her to str:‘.:e after an objec-
tive. whatever be the obstructions on
the way. It is in the individual, and
cannot be given from outside. But it
can be nurtured by the creation of a

favourahle  environment. Motivation
is something the candidate already
has before he or she enters the por-
tals of the training agency. It must be
reinforced, clarified, legitimized.
during and after the training. Exper-
ience shows thai entrepreneurs may
lose their determination to achieve
their goal, if reinforcements are not
adequate to maintain a positive
balance in motivation against the for-
midable odds which the candidates
fact when setting up a small busi-
n e s s .

A viliage entrepreneur is a bare-
foot manager, and fulfils  - albeit in
embryonic manner - all the func-
tions of a self-employed manager.
He needs the following managerial
abilities to do justice to his task:

- planning ability: setting objec-
tives, breaking them down into
targets and foilowing a work
plan to reach the latter:

- financial ability: the capacity and
self-discipline to handle money.
his own or borrowed. and to
make it grow;

- social ability: ease and grace in
dealing with others and facility
in hefriendirz  people, remaining
businesslike at the same time;

- achievement orientation: striv-
ing after one’s goal with single-
-minded determination,
discipline in using one’s time and
other resources;

- technical competency: being
familiar with the techniques.
processes, raw materials, prices,
customer expectations, and with
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the sources from where relevant
iinformation can be urbtained;

-- relation to village environment:
the entrepreneur must bear a
sense of responsibility tOW:lJdS
his community.

Managerial training is best
imparted in theoretical sessions, dur-
ing afternoon hours. although again
mere lecturing is to be shunned. The
k n o w l e d g e  a n d  s k i l l s  t h a t  a r e
imparted must be seen as relevant by
the trainees. The trainers can start
off from what the trainees have seen.
heard. done. suffered during morn-
.ing hours vvhcn  they WCJC  doing their
sl~q~Hoor training under the shop-
keeper. The training can be made
appealing and meaningful if it is done
t h r o u g h  experience  shar ing,  case
studies. role playing. practical L‘X~J-

cisc.
A village entrepreneur who sets up

a cycle shop for example must not
onlv be motivated and familiar with
basic principles of management. He
m u s t  k n o w  ali ahout cvcles. cycle
parts, cycle repairs. he skilled in han-
dling his tools. and meet the needs of
the village people for repairing their

cycles. and many things besides, such
as Rash light-;, alarm clocks, etc.

The same applies to a tailor. a
baker, a grocery store man. They
could acquire these respective skills
in the EDP trainin: institution itself,
provided the latter has the facilities,
i n  t e c h n i c ? !  mstitutions  o r  c ra f t
centres in town, or in shops in town
which are actually engaging in that
trade.

Necessiiy is likely to force one to
take the last alternative. Experience
has shown that it has several advan-
tages. as well as some disadvantages.
It is the cheapest and often the only
manner in which skill training can be
imparted. The trainee learns to prac-
tise his skill in a situation very similar
to the one in which he will work after
the training. It enables him to get an
over-all view of al! the activities that
go into his trade. and to see how
management principles are applied
to each activity. whether it be store-
keeping. advertising, costing. etc.
Finally, it is the traditional approach
which has been used for over centur-
ies for passing down skills from craft
master to apprentice.

Michael Sodgaed,  Ad& Educat:on  and Development, 1983

With 65 per cent of Kenya’s population under age twenty-five and almost 50
per cent under fifteen, tr,riniug and employment opportunities among the
voung are critical issues. At the same tim~e,  demandforaffordahie.  good qmal-
ity. locailv produced goods and services has continued to grow within local
communities - both urban and rural. Given Kenya’s current foreign reserve
problems. the need to substitute for imported cmsumer goods and materials
has also become increasingly important. Hence, there exist economic reasons
beyond employment generation for stimulating such local production.

The goals of the Village Polytechnic (VP) programme are various, and can
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be divided into three categories. At the level of the individual the IWI~OI
objective is to prov~ide  sound. informal training in niarhctablc  skill areas tcr

primary-school leavers and other youths between the ages of sixteen  and
twenty-five. Beyond this. the programme is designed  to assist VP I~~IwI-s
secure sustained  employment, preferably in their  home arcas and in the form
of self-employment in work groups.

As regards local communities. the goal is to provided  needed.  loc;~lly pro-
duced goods and services to communities !hroughout Kenya at a competitive
price. while promoting self-sustaining and locally controlled economic devel-
opment. Innovative thinking has particularly been shown in this area. as the
architects of the programme  saw ihat. by exploiting  local markets. money)
would be retained in the given rural or peri-urban  area, thus providing the
basis for other local economic initiatives.

Finally. at the national level, the goals are to further the process of dcm-
ocratizntion and decentralization in the nation’s development. while helping
to shift the emphasis of Kcnyan education toward non-formal training.

Trainees must he between sixteen and twenty-tive years of age. The ma,jor-
ity are between sixteen and eighteen upon entering the programme and
between eighteen and twenty upon leaving. Figures for lY76 shovv rhat 75 pet-
ii,nt were male. Although specific data was not available. it is clear that most
of the trainees. like the VPs themselves. arc located in rural areas, as one nt
the basic goals of the programe is to stem youth migration to the cities. The
approximately 25 per cent ot the trainees which are in the larger. urban-based
VPs come in part from the urban slums, but thet-e  is evidence to suggest that
most are rural youths who are temporarily in the cities looking for jobs. The
exception ma! be the Mathare  v/alley  VP in Nairobi, as it appears that most
of the students there come from the surrounding slum area.

It is clear. however. that regardless  of their place of origin, the vast major-
ity of trainees are from the poorer segments of society. Although no figures
on trainee incomes were available, most people intervtewed  maintained that
trainees have hardly any income and were dependent on their families (or
relatives. in the case ot migrants) for support while training. It was aiso
pointed out that it could be assumed thai trainees were from poor families,
since the ‘vvell-connected youth‘ continue in school and find white-collar
.employmnt.  On the other hand. VP youths are essentiallv primary-school
leavers who have usually completed up to Standard VII (roughly Xth or 9th
g:ade US). although there are also drop-outs from secondarv schools. A
quick intervievving of some twenty trainees yielded the information that only
three of their fathers had gone beyond Standard VI1 education and only three
had salaried jobs: average land ownership was 1.5 acres.

T:ninLtg  i: offered in‘s  wide variety of trade areas. In the 1Y2 VP projects
assisted by the government  as of March lY78,  there were thirteen trades
which were taught in at least two VPs. They v\;. I!_: carpentry. masonry. tailor-
ingidressmaking.  home economics. agriculture. metal work. leather work,
motor mechanics, typing/hook-keeping. plumbing, paintingisignwriting.  elec-
trical and fitting$anning.
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The urban VPs are typically larger than their  rural counter-parts and offer a
broader range of courses. Many of the rural and peri-urban  VPs teach agricl.d-
ture to all the trainees. regardless of their speciality, in order to make them
more self-reliant upon returning home. It is typical that the trainees are each
given :I small plot to work and that they get part of the return from the mar-
keting of the product  they harvest. At one pcri-urban VP. fish hi-ceding will
aIs<-, he taught at a new pro,jcct  site.

A.s far as iraininr  methodolog]:  is concerned. the approach taken in VP pra-
grammes is terme: ‘work directed’. with trainees taught skills through the
production of marketable goods and services for which contracts have been
sccurcti.  It is the responsibility of the local managemen! committee and the
manager.  as well as the instructors, io secure such contracts from local
sources for their VP. This is done for two basic reasons: first, to get trainees
imolvcd  in illcclrne-producing.  professional activities as quickly as pcssible
a~i thereby instill discipline and a confident attitude toward self-employ-
ment: ,md. second. to raise money to defray the operating costs of the VP.
which 111 many cases has become an important. low-cost producer of essentials
within the community.

Unfortunatelv.  in many cases VPs have been unab!e to effectiveiy  assist in
the establishme~llt  of sound VP-leaver grcup enterprises. as evidenced by the
thousands of \fP leavers each year who must search for wage employment.
The manqemcnt  obstacles to creating one’s own enterprise are too great for
most leavers. and their former instructors. overburdened with too many stu-
dents, are unable to give the leavers the attention they require. Furthermore.
even if a VP sets aside fair shares of contract profits for Icaver tools and
eqt:;pment.  in some lields. like carpentry ar.J masonry. this capital may rep-
resent as little as 10 per cent of that needed  to get H successful enterprise  off
the :r-und.

The impact of the Vil!age Polytechnic  programme  which is now in its fif-
!eenth year of operation. must be considered in light of the original goals of
the movement. To bqin  with. the 270 VP centres established by communities
around 11:: country are proof that. at least in the area of informal training. the
dcvclopmrn:  process has been significantly enhanced and decentralized in
Ken);;i.  Although  greater public-sector involvement has led to a tighter struc-
turing of the training programme itself. the programme has remained a signi-
ficant innovation nrithin  the Kenyan educational system and has been
accepted on equal footing with the country:s formal education programme. It
has positively influenced many commumtles  to accept pu,.;ly vocational or
prcvocationa!  training as an integral part of the national dcvelapment  effort.
In so doing. the individual VPs have in most cases established themselves as
important pai is of the communities in which they arc situated.

Direct. community-level impact. however. is difticul!  to measure. While
VPs and their leavers have successfully produced  and marketed goods and
services for local consumption. and local re:;ourccs hnvc been mobilized in
suppol-t  of the VPs. it is unclear to what extent  local self-reliance and control
have been enhanced. On the other hand, it is apparent that a majority of
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leavers (about two-thirds of those who hnd employment) remain in the local
area and make a productive contribution to the broader communitv.  and that
at Icast some additional capital generated from these activities is retained
locallv  for other community endeavjours.  VPs have also made a positive con-
tribution toward increasing the awareness of communities as to alternative
forms of local economic development.

Most important is the impact of the VP programme on ‘cne  intended ben-
eficiarics  - the trainees and the leavers. In 1979. the programme turned out
approximately Y ,000 young people (at the cost of approximately US$lSO per
trainee per year in national and foreign funds) trained in a variety of import-
ant trades. This number is signiticant  when it is taken into account that only
25 per cent of the 220.000 youths who sat for secondary-school entry exams in
1978  were accepted for further education. Among those who have taken tech-
nical qualifying exams for public licensing in various fields after completing
their VP course. a high percentage have done very well, attesting to the qual-
ity of the skills training. This success in training has been accomplished at a
relatively low cost and. for the most part, without screening out the cc,dntry’s
poor from participation in the progranime.

Fred M. O’Regan  and Douglas A~ Hellinger,  kssisting  the Smaller tconomic
Amvities  of rhe &ban  ,Poor, 1980.

,,> s-

w
Training Pump Mechanics in India

The shop run by Sri Isamuddin in
Kohir viiiage is a simple. rather ram-
shackle stall. whose whole inventory
of crumbling cigarettes, fleshy green
betel leaves and silvery spices would
fit inside a large paper bag. It is a stall
like countless others throughout
India. and its location next to a shady
teashop  on the main street is in no
way remarkable. But Sri Isamuddin
has set it up there for another reason.
It keeps him near his other job: care-
taker and overseer of Kohir village
hand-pumps and water supply sys-
tem. There are four hand-pumps to
serve the 15.000 people in the village
and the one near his shop is the most
heavily used.

Sri Isamuddin is only twenty-one
years old. has received a mere two

days training for his part-time job
and is unrewarded except by a tool
kit and a certificate which confers on
him a modest rise in status. Hut his
services as a do-it-yourself mainten-
ance man keep the village hand-
pumps in working order and, when
one breaks down, Sri lsamuddin acts
as the link with the next tier in the
maintenance system. He has a supply
of already addressed and stamped
postcards, one of which he puts in the
mail to summon the block engineer.
It then becomes the responsibility of
the block engineer to call in the dis-
trict mobile maintenance team if a
major repair is necessary.

As well as his maintenance duties,
Sri Isamuddin also functions as an
informal public health official, trying
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to ensure that the water used by
mothers and children in Kohir is kept
as germ-free as possible. The area
round the hand-pump near Sri Isa-
muddin’s  shop is immaculate.  All dirt
and refuse has been swept away and
a small channel in the concrete area
at the hand-pump’s base is draining
off the excess water.

Sri Isamuddin is a bright young
man and is conscientious about his
du t i e s .  He  s eems  t o  have  fu l l y
absorbed the various elements of his
training which took place a few
months ago at  a  two-day camp.
Together with ninety-five others
from the district, he was taught rudi-
mentary preventive maintenance -
greasing bolts. cleaning the pump
head - and was made aware of the
connection between contaminated or
stagnant water and the spread of dis-
ease.

The village hand-pump caretaker
training programme in Andhra Pra-
desh grew out of an earlier experi-
m e n t a l  prograrme in Tamil N a d u
State, which had been set up with
UNICEF assistance and encourage-
ment. The intention was to try and
design a maintenance structure for
rural water supphes  which could be
applied all over the country. In an
attempt to raise the health standards
of mothers and children in rural
India. UNICEF had for some years
been heavily involved in programmes
to provide over 150.000 ‘problem’
villages with safe drirking,  ‘water sup-
plies. But in the eariy days, the drill-
ing of boreholes and installation of
pumps often seemed almost futile.

One of the main problems was the
pump itse!f. Before 1974, the type of
pump invariably installed was an old-
fashioned cast-iron pump which.

while it might have the apparent
advantage of costing very little,
broke down with monotonous regu-
larity. This kind of pump, patterned
on types used years ago in the rural
Western world, was intended for use
by a single family. Under the press-
ure of use by the two or three
hundred families living in an Indian
village, the pump’s strength soon
gave aut. The Indian Government
therefore invited UNICEF to help
develop a heavy duty hand-pump
wjhich  could withstand the strenuous
requirement of providing a whole vil-
lage population with a continuous
supply of clean water. The result was
the India Mark II Hand-pump, an
all-steel pump which is produced
under  s t r ic t  qual i ty  control  and
which, in the past seven years, has
gained a reputation for technical
reliability.

Properly installed, the Mark II
hand-pump can function for con-
siderable lengths of time without the
need for major repairs. The design of
the pump took account not only of
the physical environment factors -
typical depth of boreholes, ease of
installation, heavy use - but also of
the vagaries of the human environ-
ment. For example, the spout was
bent so that village children could not
poke sticks into it, and the handle
reinforced so that the village children
could swing on it without mishap.
Above all, the pump was designed to
be very easy to service and maintain.

The sect I: ‘major stumbling block
to the successful provision of clean
water in the ‘problem’ villages was
the lack of a maintenance system and
at the same time the lack of any sense
of involvement by the vi!iage in the
new pump’s installation and upkeep.
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Engineers  are not trained as social
workers: they tend to concentrate on
the mechanics of their job and. once
having installed a pump, replaced a
pump. or repaired a pump, they get
back into their Iandrover-  and drive
away. Without a conscious effort to
involve them. many village people
thought of the pump as belonging.
not to the community. but to the
engineers.  They w e r e  a p a t h e t i c
about its maintenance and its state of
clca~~~~ness.  and if it broke down they
sim;Ay w e n t  h a c k  t o  t h e  supply
501 rcc - usually  a n  open wrll -
\Glich  thcv had used before .  The
block or district enfiineer  would only
kill ahout t h e  b r e a k d o w n  b!
chance.

I n  Andhra P r a d e s h .  t h e  villuee
ca re t ake r  pt-ogramme  is still in ;ts
infant!. It is only a short time since
Sri Isamuddin and his counterparts in
other v?lla~es  vvere trained. Not all of
them bother as much as he does
about taking off the pumphead  and
checking the chain. tightening the
hlis  a n d  sweepins  t h e  c o n c r e t e

The ‘espcrts’ have come up with the
idea of a Caretaker who is normally
an unpaid vouth doing. something
else for a living and who. after being
given tvvo days’ trainin$. is rcspon-
;ihic for keping t h e  h a n d - p u m p
clean. the boits tightened and also
:toing some heaith educat ion .  For
any major repair he corresponds with
the  Bmck hlechunic  by a system of
post cards.

base. Not al! of them would, like he
did, take a twenty  mile ride on the
bus into town. paying his ticket and
losing that afternoon’s business. to
fetch the block engineer when the
postcard failed to bring him. Even he
may lose his enthusiasm if he is not
given a refresher course in a few
months’ time. or if his spanner is sto-
len and the water department fails to
replace it. There are many details,
major and minor, which could do
with improvement. Sri Isamuddin is
the lirst to admit failure so far in per-
suading all the local women to follow
his example  and keep the pump area
spotless.

But the combination of Mark II
hand-pump and village caretaker is
having some definite effect. One sur-
vey in a nearby district carried out
within the last twelve months dis-
covered that over 95 per cent of the
newly-installed Mark II hand-pumps
were working. The equivalent figure
of a few years ago at any one moment
would have been around 30 per cent.

ape Tier or Three?

It is immediately evident that this
Three Tier System has been designed
bq’ engineers and economists who
have never lived and worked in a vil-
lage. They  have never experienced
what it is like to live without safe
water for months because the hand-
pump is out of order. when neither
the Block Mechanic nor District
Maintenance Units have shown the
slightest interest in responding to
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repeated calls from the community.
In the State of Rajasthan. the

Three Tiei  System had not worked:
more than 50 per cent of the 20.000
had-pumps  w e r e  o u t  o f  o r d e r .
Already. disturbing reports were
coming in that hand-pumps installed
by private contractors thlough the
PHED wcrc poorly installed. Poor
cement and adulterated materials
1x1d  bcr,n used for foundations and
washers and threads on the pumps‘
rods wc~-e  bc!ond repair. The Inc!ian
Go\~crnmrnt had receni!)  dec l a r ed

that the community would be given
more responsibility in planning and
decision-making through village
elected bodies.

Roth these faciors contributed to
the decision taken by the Rajasthan
State G o v e r n m e n t  t o  i m p l e m e n t
radical plans for a One 7~‘ier  System.
No other state government has so far
put similar plans into practice. They
are:

- The repair and maintenance ot
hand-pumps is the responsibility

Item

Cost;pump:year
to malnta;n

Tools and
equipment

Educational
quai!fica!ions

Personnel

Tralning

Communi;\~
partic;pation

Commiinity
accountabliitv

ins!I!u!ionai
finance

Three Tier System

RS.400~500

Trucks, jeeps, heavy repair
tools, special tools

Mechanics’ degree holder:
Diploma from Industrial
Training Institute

Superintending Engineer,
Executive Engineer,
Assistant Engineer, Block
Mechanics, Caretakers

No long-term training
programme at any level.
Oniy orientation +ne for
Engineers and two dqs
for Caretakers

Marginal - at Caretaker
level

None
Answerable to the
Government

No provision
Tools are free to caretakers

One Tier System

Rs.lOOperpump
Rs.50  for spares

Cycle, special tools

Fourth standard pass:
primary school level

Handpump Mistri (HPMI
at the village level

Three months field tralnipg
underTRYSEM,  two
months practical trainin;]
on-site. Regular in-service
tratnlng

HPM identified and
selected by the village
community: priority given
to scheduled castes

The village has the right to
recall the HPM. If he is lirjt
working satisfactorily he
can be replaced

HPMs take a loan from the
nearest bank for Rs.2,500.
There is a 50 per cent
subsidy if the HPM is a
[member of a scheduled
caste



of the community and not the
government.

- A rural youth with some mech-
anical background (,for instance
cycle repair. blacksmithing. dic-
se1 pump repair) is selected by
the community and is sent for
three months’ training to Tilo-
nia. He is then officially called a
‘Hand-pump Mistri’ (HPM).

- Training is under a Government
of India scheme called
TRYSEM (Training of Rural
Youth for Self-employment) and
includes how to conduct major
and minor repairs both above
and below ground. The training
is practical and on-the-spot. For
two months out of the three he is
under training, the HPM works
on faulty pumps in the villages.
The HPM is not to be a govern-
ment employee, but is answer-
able  to  the  communi ty .  The
employment is part-time.

- After training the HPM looks
after between thirty six and forty
hand-pumps within a radius of
S-!!)km of the village where he
is based.

- The State Government pays the

Sanjit  Roy. Waterlines. 1984~

-

-

H P M  R s .  lt)O/hand-pump/year
unde r  h i s  cha rge  and  Rs.SOi
hand-pump/yea r  fo r  rcplacc-
men1  of spare parts. After train-
i n g  t h e  HPMs get  a  grant  of
Ks.250 from the Government,
under the terms of the TRY-
SEM scheme. to buy tools. A set
of special tools costs Rs.2.500.
The government or training
institution arranges for a loan
from the bank so that the tools
become t h e  property o f  t h e
HPM within a year.
Ti lonia  t ra ins  t ra iners  f rom
industrial  Tra in ing  ins t i tu tes
from six other districts of Rajas-
than so that the HPM system can
be used all over Rajasthan for
hand-pump maintenance.
HPMs are selected mainly from
the socially vulnerable groups,
t h e  ‘scheduled’  c a s t e s .  S i n c e
M a r c h  1981. 133 HPMs h a v e
been trained at Tilonia to cover
the districts of Ajmer and Bhil-
wara i n Rajasthan. Trainers
from the six Industrial Training
Institutes are holding their  own
HPM training programmes.

We arrived at Culta  in Peru, a rural around a communal assembly (com-
community where more than 400 posed of adult males only). which
families live. it is typical of the represents its decision-making body.
altiplano community. where people The assembly elects a president. who
depend on a subsistence economy. represents the highest authority for
harvest ing one crop a  year ,  and the community. Any action under-
where the social tie is basically the taken within its boundary which
family. Culta, like other communities ignores the president or the assembly
in the altiplano region. is organized can only meet with failure.
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Immedia te ly  a f t e r  a r r iv ing  in
Cuita,  we started talkins  with Pedro
C:imap;w  ii local educational pro-
moter who works a half-day with
children in a small house provided  hy
the community. Pedro is a young
member  of the community who has
been selected  bv, the local assembly
to conduct an initial non-formal edu-
cational programc  for children under
tive  yea r s  o ld .  He  has  r ece ived
special trainins f r o m  t h e  l o c a l
chapter  of the Ministry of Educa-
tion.

Pedro‘s three-month training
pet-iod  gcncrated ii process of local
mobilization in which parents and
chitdrcn are the main participants.
The process started w h e n  p a r e n t s
t!lcmscbes  huilt the house for the
progt-amme  and m a d e  s o m e  e d u -
cational material for their children to
play with. Mothers have organized
themselves to prepare a daily lunch
for the children vvho attend the pro
gramme.

Chitdrcn  arc encouqed  to under-
stand their social. cultural and ccolo--
#aI cnv~ironmcnt  by p l a y i n g  w i t h
things similar to those of their sur-
roundinss  a n d  those ihey have a t
home. In this way. children not only
develop their ahihty to communicate
by enriching their vocabulary but
also develop their motor skills.

P e d r o  told us  that  he  advises
mothers to provide an appropriate
meal for their children and encour-
ages them to use the services of the
local health promoter. The health
p r o m o t e r  i s  a para-professional
voluntary community worker. He.
like Pedro. has been elected hy the
community and has also received
specia l  trainink  f rom specia l ized
technicians  t)f the Ministry of Health.

T h e  president  of  the  communny
explains that prior to Pedro’s training
and activities.  the children had to
stay a t  h o m e  a t o n e  w h i l e  t h e i r
parents went to work on their plots.
Older children. from six years and
upwards, lud to herd the sheep and
llamas, while young.er ones had to
remain at home cr;.:mg or steeping.
‘This is a waste of the best and most
beautiful time in one’s life’ he says.
‘Now children can learn and play at
the Wawa-uta’. He has also observed
that children who go to the Wawa-
uta arc more alert and less  shy than
those wlho  do not go.

This educational programme.
directed mainly toward children,
allows the introduction of other
activities such as health and nutri-
tion. The Wawa-uta becomes the
centrc  of community. development
with the active parttctpation  of the
parents in improving the situation of
children.

The health promoter provides vac-
cination and sanitary assistance to
children attending the programme.
and through them the  promoier
reaches  their parents, giving them
advice L .I how to protect the children
frown diseases and parasites. At the
same time, the work of a nutrition
promoter complements the efforts of
the education and health promoters.
Through nutrition activities, mothers
learn new recipes to prepare nutri-
tious and appetizing food. using local
ingredients.

The parents participate in raising
some small domestic animals pro-
vided by the local branch of the Min-
istry of Agriculture. Parents also
learn appropriate technologies to
improve their agricultural produc-
t i on .  A l l  these ac t i v i t i e s  a im  a t
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improving the family protein intake
and raisine the family income.

Regard&g health conditions, a
doctor who has been working in
Peru’s rural areas for more than ten
years. says that generally people do
not use the local health services but
prefer to go the ‘curandcros‘ or the
local pharmacist. Instead of being
discouraged by this situation, the
promoters of the programme be!ieve
that the training of traditional health
practitioner> can improve health ser-
vices at the community level. These
workers are especially important
because doctors do not want to comr;
t o  t h e s e communities.  For this
reason, mass training - including
the use of ciosed-cncuit  television -
is being encouraged by UNICEF so
that people can learn to use health
services more efficiently.

Unquestionably. Pedro’s training

has revealed the potential for devel-
opment of his community. There are
a b o u t  5 5 0  ‘Pedros’ around the
depar tment  of  Puno.  in southern
Peru. This means that out of 1.500
communities, 550 are already provid-
ing their children with some basic
services of health, education and
nutrition. The overall impact on the
quality of life in the communities is
still to be measured. However, there
is a significant accomp1ishmer.t  in the
very fact that those communities
which had been regarded as back-
ward and resistant to change are now
protecting more than 20.000 children
from disease and death.

Talking to Pedro, parents reach a
new understanding of the needs and
nature of their children. This is very
important in communitx:,  where chil-
dren are not much valued before a
certain age when they can start to

Saying yes to literacy (in Peru). (UNA)
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work. The fact that so few of them
survive creates feelings of resignation
which too often are couliter-balancet1
by :I high birth rate.

S o m e  ECU ( E c o n o m i c  C o m -
mission for I-atin America) studies
have shown evidence of the relation-
s h i p  b e t w e e n  t h e  m o t h e r ’ s  cdu-

cational level and infant mortality.
In fan t  mor t a l i t y  i s  higher among
w o m e n with lCSS education.
Al though Iowcr education  of course
is not a cause of infant mortality. it is
in fact :rn in tervening factor  and
training of more ‘Pedros’ should be
expected to reverse this situation.

Yves  J. Pellk  and Orlando Lupo,  UNlCEF Nebvs. 1979

Y Need Female
nsion Agents

‘I‘hcre  h a v e  b e e n  a  number  o f
occasions when pro,iect  directors and
planners have realized that the suc-
cess of a project was being under-
mined by the fact that, although the
main effort was aimed at male heads
of households, much of the animal
production work was performed by
women. Consequently, without the
direct involvement of women in proj-
ect activities it was difficult for the
project to achieve much success. In
some cases it \vas p;ssible  to rectify
this to some extent  by involving
women alongside men. However.
this was not genera!ly possible sir.ce
women could not always both attend
demonstrations  and carry out their
household duties. Furthermore, in
highly segregated societies. it is not
always acceptable for women to
LItend demonst ra t ions  a longside
men.

Even if project authorities realize
this problem they may find there is
no easy soiution since m many socie-
ties it is difficult for outsiders such as
extension worke r s  t o approach
female household members directly.
or without the presence uf the head
of the household. This is well  illus-

trated by experience with an FAO
pouitry project in Pakistan: during a
poultry vaccination campaign it was
discovered that chickens kept by vii-
lage women were being missed. It
was culturally inappropriate for male
veterinary assistants to visit these
women. whose  husbands  we re
absent. to vaccinate their chickens.
Many husbands has migrated. The
realization that the unvaccinated
birds were a pctential  source of infec-
tion for the whole village, and therc-
fore an obstacle to the introduction
of improved breeds. led to extensive
training of female extension workers
to improve contacts with village
women.

This indicates the necessity for
female extension staff, even though
this may create further problems
since it may be difficult for single
women to travel alone in rural areas
or for married women to travel with-
out their husbands. Special solutions
have, therefore. to be worked out.
impending o n  t h e  c o u n t r y .  t h e
region, the dominant religion and so
on. In some places. it will be found
appropriate to place local female
extension workers within their home



areas, or near to where their hus-
bands vvork:  in othsrs. to train local
w o m e n .  e i t h e r  y o u n g  unmarried
women or married women. dcpend-
ing on local custom regarding the
movemrnt  of women  on their own.
In areas where views on such matters
are strictlv held. female extension
workers might work in pairs.

Problems  may also ar ise  when
local custom prohibits women from
meeting government officials or from
attending meetings in public places.
In a discussion of the practical proh-
lems of incorporating women in lo
the development  process. it was sug-

gcsted  that such restrictions may be
circumvented by holding a series of

Ciare  Oxby, WcrId Anmal  Review. 1983.

Time fo Learn for men

Following thr failure of many formal
education  projrcts  introduced to try
to involve rural women in significant
numbers. the non-formal Women‘s
Education Project was launched in
Upper Volta with two main objec-
tives in mind: to gather data on the
harriers preventing the full access of
women to education. and to initiate
experimental  programmes  t o  o v e r -
come these obstacles. As well as
addressing the issue of women’s
excessive work-loads. the Project
also tackled the problems of poor
health and iow standards of living: all
were factors vvhich  preliminary socio-
logical studies had pin-pointed as
fundamental problems.

Three h&our-saving technologies
were introduced. with the idea that
the time saved through using these

smaller mretings  in the houses of the
more prestigious families. or by per-
suading village Icaders to set aside a
certain place. such as the schoolroom
after hours, for the USC of women,

These difliculties  have not meant
that women have been completely
excluded  from animal projects for
crop farmers .  Indeed there  have
been some areas  of success. notably
in the dairy co-operatives in Anand,
India. some of which were estab-
lished by and are entirely managed
by women. Dairying is, however.
recognized more as a women’s
activitv  than other animal husbandry
activities.

could be devoted to training the
women in improved agricultural
methods, health and civic education,
income-geiterating activities and
literacy classes. Dynamic village
women and traditional midwives
were chosen by the villagers to attend
special training courses in knowledge
dissemination. Each village associ-
ation organized by these women was
given a mechamcal grain-grinding
mill and carts for the transportation
of wood, water and crops; easily-
accessible  wells were dug, too. The
plan was for the village women to uti-
lize the equipment on their own
behalf, but to have the opportunity
to rent it out in order to earn collec-
tive revenues for the co-operative.

From 1976 to 1079 an evaluation of
the Project was carried out to estab-

4.52



lish whether time did. in fact. con-
s t i t u t e  a s ignif icant  barr ier  to
educational activities: to determine
the effectiveness  of th2 appropriate
tcchnch~ies  introduced and to assess
how far the Project had increased the
participation of women and girls in
education programmes.

A vital contribution of the Project
was t+c confirmation that though
tin12  is an obstacle. the careful choice
of labour-saving  appropriate techno-
logics can release time to be spent on
other  activities. That the technolo-
gies introduced  address three arc-as
t)f WOI k which are particularly time-
consutning to Third World women -
ct-op proccssingl water collection and
fuclwood  gathering - is also signifi-
Cilllt.

It reinforced  the idea that edu-
cational progrrtmmcs should be pre-
sented as a package. Thus. literacy
classes should be integrated in a plan
which introduces appropriate techno-
logiss and a dynamic f:mctional edu-
cation programme  as the means to
improve living standards. The com-
mitmcnt c~rf the par t ic ipants  to  the
programme  is the key tcr its accept-
ancc in a broader sense as well. Priot-
to the inauguration of the Women’s
Education Project, missions were
undertaken throughout Upper Volta
to provide information on the Project
to lo4 authorities and to study the

situation of women in various regions
of the country. Villagers were kept
abreast of the Project’s plans on an
ongoing basis. Local people were
trained for managment  functions at
the central administrative level and
for the conduct of the Project’s multi-
disciplinary operations at the local
level. Villagers chose the women
who they wanted to be trained as
‘change agents’.

In the early stages of the Project.
insufficient attention was given to !he
acquisitio.  and management of com-
munal equipment including training
of millers and mechanics. Steps were
taken to rectify this in later years; by
1078,  villages waniing the technolo-
gies had to make requests and pro-
pose means of managing equipment
as agreed beforehand at a village
meeting. A village would thus com-
mit itself to maintain, repair and
make reimbursement for the equip-
ment. The early problems experi-
enced with this aspect of the Project
serve to emphasize the importance of
clarifying the management questions
regarding who is to be responsible for
the technologies on a daily basis. who
is to own them. who is to repair them
and on what terms others wiI1 be
allowed to use them: all must be
answered before technologies are
introduced to a village.

Brenda McCweeney,  Appropriate Technology, 1982.

The children of the mind are like the children of the body. Once born, they
grow by a law of their own heing, and, if their parents could forsee their
future development, it would sometimes break their hearts. -R. H. Tawney
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3 COMMUNICATION

asic rat erials

Kenya. like many Third World could-
::ies. is faced with the problem of
high illiteracy. According to a surve!
carried out in 1076. slightly more
than half of the adult population wits
found illiterate. In fact. when launch-
ins the National Literacy Campaign
in December. lY7S. the President of
Kenya  ohserved  that it was estimated
that 35 per cent of zII male Kcnyans
,ibo\;c  the age of fifteen. and 70 per
cent of all female Kenyans in the
\.;nne  group. c o u l d  n o t  read a n d
m:rite.  Bv declaring war on illiteracy.
?he  President opened the way for all
Kcnyans  to develop their abilities.
enrich their lives. and participate
more fully in the social. economic,
c u l t u r a l .  a n d  politicA lift of  th is
country.

That w:as four years ago and since
then a lot of development has taken
place. To realize the dream of a fully
literate nation. a Depa r tmen t  o f
Adult Education wits created in lY7Y.
By April the same year. the Depart-
ment had recruited 3.000 full-time
literacy teachers who were given a
two-week course  in  methods  of
teachins  adults reading. writing, and
numeracy.  On completing the intro-
ductorv course  they went  hack to
their v/llages  to start literacy classes.

Another 5.000 part-time teachers
were recruited to support the pry>-
gramme and by lY)xI. the number  of
teachers involved in the programme
had grown to about 15,OO(i.

The next major problem which

f a c e d  the D e p a r t m e n t  a f t e r  t h e
recruitment of teachers was provid-
ing learning materials for the adults
who had continued to enrol  in large
numbers. For a country with over
forty two local languages. developing
rending materials can be im enor-
mous problem.  The process of writ-
ing primers is a very slow one
invol\Jing  surveys of learners’ needs.
linguistic surveys, and organization
of writers’ workshops. If the primer
being developcd  is to be frlnctional. a
period of pretesting must he allowed.
It might take months or even a year
before :I primer finds its way into the
literacy class. The bureaucratic ten-
der system used to award printing
contracts in the Third World coun-
tries does not maice  the production ot
p r i m e r s  any caGei..

Since lY7Y primers in only fifteen
languages have 1-::cn produced. Fur-
thermore .  the primers so far pro-
duced represent large geographical
and linguistic areas which do not
necessarily have homogeneous learn-
ing problems.  This makes it hard for
the primers to focus on any specilic
l e a r n i n g  n e e d s .

With the general economic
recession in the Third World coun-
tries. progress is no longer il matter
of seeking financial allocations to
5oivr development prohlcms.  but of
trying to find more cost-effective
means of solving them. Kenya is no
exception. and with the prevailing
economic climate. the term ‘low-cost
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lov-cc:sr training workshop so the\-
couIcI  gtr ixrck and pt-cscnt  t r a i n i n g
workshops  in  theit-  oan districts.

Thel-e  is ;I lot (of cvidcncc w h i c h
shows that relevant and Lost-cffcctivc
material\  can hc produced  l o c a l l y .
Such materials. if well d~signcd. can
make the education lxing  p r o v i d e d
more‘ rclc\,ant  for indib,idual  a n d
community dcvelopnlent.

There  are signs that the project  is
having ii m:dtiplier  effect. Ortglnally.
the Department had planned to train
~vily t h e  f u l l - t i m e  tcachcrs. h u t
~>hscrvations  in distl-icts  where trnin-
ins ilas alrcnrly t a k e n  place  shon
part-time  and self-help tcnchers  have
also txnctited.  Most of them arc now
designing and producing word and
syllat>le  cards.

Ii i$ ohviouu ihat the success of the
IOFcost print project will  depend
\;erv much on the a\~ailahility  oftund:;
which will make it possible to train
tcachrrs  in the rrmaining districts.
Olxervations  hnvc  also revealed the
neccl  t o  t r a i n  :;fticers w h o  arc i n
charge of the literao  programmc  at
t h e  district Icvcl  t o  cnsurc efticient
co-ordination.

Apart from the obvious benciit  of
training teachel-s  in nc’w ;I~~INCIC~IZS
to materials‘ pr~,tluction. the project
has taken learning closer to the con-
munitv. since before they can design
materials. teachers  hnvc to cal-1-y  out
a learners‘ surly to tind out
leiirncrs‘ intercsts.

There  is no doubt that enormous
economics can he achie\:cd by simpli-
fying the  product ion of  teaching
materials.  This low-cost project has
shown that Third World countries  do
not have to hc trappcd  in the web of
modern education  technology. There
is nerd for continuous search for a



technolos);  which is appropriate both o n e  way of achieving  t h a t  techno-
in cost and in meetins  local edu- l o p .
cation4 needs. L.ow-cost  print can he

Murtittl, Kinyua,  Deveiopment  CornmurK~trcr~  Report. 1983~

Ir w a s  precisely the  growins recog-
nition of the need for better  partici-
pation in development programmes
hy rural people. and for improved
transfer of knc?\v-ho\v  to them, that
Icd to !hc idea that communication
media and techniques could be used
to greater advantage  than they had
been.  Extension  systems, ;.elying  pri-
marily on interpersonal communica-
tion. wei-: (and still are) afflicted by
many prohlcms.  Shortage of trained
:stensionists.  of transport :md fuel.
and the sheer six of the task facing
them made it necessary to redimcn-
sion their efforts throqh the comple-
mcntary use of mass media. And
with illiteracv  at such high levels.
‘ludio\,isual training systems could bc
of prime importance.

Creatbe u s e of communication
media could also provide a two-way
channel for information flow
between rural communities, and
between thcsc communities and the
authorities. In this way. the infor-
mation exchange nccessarv  between
all concerned in co-operative efforts
could be assured.

This thinking is just as vaild today
as it was whe,l it began to be qener-
ally accepted about ten to gfteen
years ago. Re,grcttahly.  systematic
use  of  communicat ion for  rural
development has not kept pace with
acceptance of the theory.

Rad io  b roadcas t i ng  fo r  ru ra l

audiences is an example: there were
excellent examples of how radio pro-
grammes had been able to support
agriculture in industrialized coun-
tries. The Radio Farm Forums of
Canada in the 11)3Os  was one: and
‘The Archers’. the farmers’ BBC
radio series. hcgun  in IX1 and still
going today. was another. Both the
Canadian Farm Forum experience
and ‘The Archers’ in Britain were
launched at a time when there was a
serious need to improve agriculture
and raise food production in the
respective countries. a condition
applying to developing countries
today. ‘The Archers’ format. a dra-
matized serial ahout a farming family
with 15 per cent instructional crmtent
and the rest entertainment had, and
still has, an enormous following
among town dwellers too. In fact. in
1953 one adult person in three of the
whole population of Britain listened
to it regularly. thus helping to keep
the  urban sec tor  in teres ted  and
informed about farmers and their
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problems and enhancing the prestige
of agriculture.

in the 1960s  most countries had
broadcasting services that covered
the majority of the national territory.
and todab coverage is practically
complete.  ‘True.  radio receivers in
the !Y6Os  were relatively cumber-
some and expensive. hut this prob-
lem could be largely surmounted by
organizing collective listening and
providing each group with a receiver.
Then as  t rans is tor ized receivers
became cheaper. smaller and lighter
consumers of batteries. all of us
involved in communication for rural
development  ihought  that the era of
rural broadcasting i n  t h e  T h i r d
Ll’orld  must be dawning. There were
iii;iny iiXhiiiG3l ass is tance piojecis
r u n  b y  b o t h  b i l a t e r a l  a n d  U N
agenc ie s  such  a s  UNESCO and
FAO. and for a while some improve-
ment took place in rural broadcasting
in some developing countries.

Today,  however. the genera! situ-
ation is abysmal. Rural broadcasting
seldom, if ever. gets more than a
fraction of total air time. A survey a
few years ago showed that in most
countries it got from i-5 per cent of
broadcasting time. .4n YAO consul-
tant recently visited four African
countries to study the possibility of
media campaigns that should help
reduce post-harvest food losses, esti-
mated a t  I? per cent of all grain
grown in Africa. The consultant
reported that in one country with

Colin  Fraser~ Ceres,  1983.

well-developed broadcasting services
and YO per cent of the population liv-
ing in rural areas. only I.22 per cent
of air time is given over to rural
broadcasting. The average for the
four countries was 17 per cent.

if such a situation were excep-
tional, the matter would not be 5 0
serious, but similar low priority for
rurai broadcasting is to he found
a l m o s t  e v e r y w h e r e .

T h e  m i s s e d  o p p o r t u n i t i e s  ana
unrealized potential of rural broad-
casting caI1 best be illustrated by a
couple of examples of what radio has
achieved in some countries. in Ecua-
dor. a one-minute advertising spot on
prevention o f  go i t r e , repeated
several times a day over one year.
increased the proportion of house-
holds using iodized salt from 5 per
cent to 98 per cent.

in the late lY7Os  a disease threa-
tened the vital cassava crop in the
People’s Republic of the Congo. An
F/?Q-supportcd rnral r a d i o  pro-
gramme broadcast a warning that the
crop should be harvested immedi-
ately. Harvesting cassava is exclu-
sively women’s work in central Africa,
but the radio suggested that, in view
of the crisis, the men should help.
Reports soon began to arrive that a
remarkable phenomenon was taking
~la:.:c  in the villages: for the first time
in memory, the men were helping the
women to dig up cassava. They were
doing so ‘because the radio said to’.

At present. far from eradicating any of the problems, education seems
mostly to bypass them in rural areas, and, in fact, to in?roduce new ones.

-- Kusum Nair i
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First came the idea of the agricultural
extension worker. carrying the mess-
age of science and technology to
improve agriculture. going barefoot
t o  carry h i s  message  be t t e r  and
spread the green revolution voider.
And wc‘ have also the barefoot doc-
tcrt-s  to enswe health for all. But the
bcnetits o f  t h e s e  marveis h a v e
rcachcd only a tiny,  minoriw.

And now the barefoot microchip.
\\,‘hcre  could this microchip revol-
utitm and its marvels lead? Will it go
the way’ ot other whiz solutions that
have found no ansvvcrs  to the proh-
lems of dcwlopment.  or could this
sophisticated modern technology and
11s mar\~els p rov ide  t he  mag ic

.\a n s w e r :
Whether at global or village levei,

t h e  d i l e m m a s  o f  t h e  m i c r o c h i p
inv:olve transtrr Of technology.
transfer  of knowledr  and issues of
c!omination  and co-operation. The
ncvv information technology and its
trends.  i ts constant adaptahihty to
specitic  needs. the fantastic reduc-
tions in costs bringing it within reach
of almost evervonc.  the diversifi-
cation of ali information media and
the large range of technologies made
poss ib le  by the microchip are all
interlinked. However, the commun-
ciation  needs of this technology and
its priority in integrated national
plannini!  arc not fully recognized.

A t  Gtlagc  and nat ional  levels it
iniolvcs  choice  of priorities. and at
the global level there are problems of
standardization and the contradic-
tions caused by competitve  needs.
T h e  technolqy a!so t h r o w s  u p

h u m a n  p r o b l e m s  - pcrccption  of
man and his role. societal problems
of the link between elites and people.
betwen  micro-societies and transna-
tionals and states at the macro-level.
Is there a technologically  universal
way to combine all the advantages of
all the media and link them together’?

The microchip revolution in elec-
tronic technology has been such that
its full capabilities and problems are
yet to be grasped even by its origina-
tors and promoters. The abiliry  to
store and process  informat ion in
ever-smaller  chips - whose f inal
capaci ty  may only be the f ini te
number of electrons in a given size -
continuous energy  conservation and
the attendant revolutions through
satellites in communications techno-
logy. have reduced costs by factors of
tens if not more. and the end is not in
sight.

The marvels of this technology are
already within the means and reach
of the ordinary person in the indus-
trialized world. but are still well
beyond the  means  of  the  Third
World. In future it could bring to the
rural areas of the Third World access
to a telephone and, through it. access
to urban-centred national and inter-
national data bases. and ability to
seek and obtain needed information.
It can bring within reach of the vil-
lage or comminity.  access to modern
medicine. can link up communities
and teaching institutions, teachers
and the taught. through satellite
broadcasting, to receive and/or par-
ticipate in conferences.

It can also work the other way,



rather less benignly. it can help those
at the top of the pyramid to keep
track of what is going on the bottom
-- and prevent too much movement.
lateral or vertical. tha! may disturb
the top. though it may well increase
colnmunic;ltion within communities,
and horizontal communication
among communities. But it would
depend on those at the top. those
who ket up and control all these mar-
vels. for it is they who will design or
have designed what the system can or
c:tnnot do. it is they who will process
the accumulated data, and decide
ho\\ and how much of the processed
data will be available and to whom.

In cffcct.  those at the bottom can
d~vclop b!; increasing their capacity
within remote communities to act
and interact. but the means and pro-
cusses. and the parameters. will be
dccided  b\- those at the top. It is not
merely an issue of technology in iso-
lation or of costs in patricular but of
the politics of development. It ir not
only an issue of Third World elites
and and governments. and their lack
of cor?cern  for their peoples as some
ma!; see it in the Noith.  The whole
question is also essentiali?  linked to
and governed by the reahties  of the
international economic system.
Rural-urban and people-elite dicho-
tomies in the developing  world are a
replica of. and are tied to, North-
South relations and the processes of
the transnationalization of the global
economy and assymetric interdepen-
dence.

Tilt Inicrochip revolution can
cnahlc the peasant quickly to know
the prices that his products will COITI-
~namJ and perhaps plan his produc-
tion. but he still sells to the middle-
man and the trade, and prices are

determined elsewhere. not by him
and, due to the transnationalization
of the global economy, by forces
beyond national frontiers and
governments. The prices of coffee.
cocoa or tea are not determined by
the producer who cannot take advan-
tage of the supply/demand  equations.
Long before he or his government
(whether  of  Brazi l .  Ghana/Ivory
Coast. India/Sri Lanka) even know
the extent of any particular harvest
or the effects of the wcarher, the
information has long since been gath-
ere.I through satellites in the sky and
trans-slitted by the Sam‘, microchip
mai-,,jels i:r t h e  g i a n t  transnational
(TNC) conglomerates who process.
assess  and se t  pr ices .

The basic problem facing the Third
World countries trying to catch up
with rhe industrial revolution that
passed them by in the colonial era, is
that they are now facing a major
technological revolution in the indus-
trial counties - in biotechnology.
ocean technolcgy.  renewable energy,
communications etc. the new techno-
logical structures that go with them
and the ever widening gap between
rural communities and urban centres
within nations and among nations.

Could the microchip and its mar-
vels help close this gap and break the
dependence linkage or would they
perpetuate it in an even greater way?
Third World countries will no more
be able to prevent the intrusion of all
these ‘marvels’ than King Canute
could stop the waves.

If they do use these technologies
and the structures that go with them
- for technology is not neutral and
brings with it the value systems and
contexts in which it was developed -
they join the rat race and with it the



increasing problems of  unemploy- they lost out on the world system.
ment. poverty and income-gaps. If and become even more peripheral.
thq sc>mehow  decide not to ]oin it.

Solar TV?
ir>i.f The problem is most certainty not the technology. Ccr-

tai:lly.  solar-pc>wered television receivers. for example,
L 4d be very useful in providing programmcs to rural
areas with poor electrification. But if WC had them. would
television programming for rural people improve?  I
helievc not. at least judging by rural radio programming.
which certainly has not improved in quantity or quality
since the arrival of the cheap and relatively widespread
transistorized receiver. In sum, all our experience leads
me to conclude that the mere availability <)f cheap and

Ci,!lIl  Fraser. appl-opriate  communication technology does virtuaiiy
Cews,  i983~ nothing to ensure its use for rural dev<:iopment.

It is not easy to talk to an Indian vil-
lager. It is not easy tu have a talk
with him either. The professional
communicator from the city
flounders in the atmosphere of polite
i-difference in the village that arises
out of a deep-rooted sense of distrust
a f t e r  years o f  dea l i ng  w i th  well-
meaning deve!opmcnt schemes.
Theories and applications of commu-
nication for development. weli-pro-
gnosticated in an urban environment.
lind XI sustenance in the parched
earth of rural India. The communi-
cator must go through a long process
of unlearning  before hc can cffec-
tivelv communicate.

This has been the common expcr-
icnce of many small non-governmen-

eo in the Village

tal agencies working among the poor
of rural India. For us the process of
unlearning began in 1974.  when a
project  for  the Fami ly  P l ann ing
Foundation took a team from our
Centre to Sultanpur, a s~nall  market
town in Saharanpur District of west-
ern Uttar Pradesh. We were out-
siders who had come to assess the
impact of a package of centrally pro-
duced family planning films on a
rural audience. Disappointed with
the results of the survey and the lack
of response on the part of the village
people. we decided to carry out an
experiment on our own with a hor-
rowed portapak. The results. how-
ever tentative they may have been.
taught ?IS a great many things about
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the people of Suitanpul-. and about
sm;4l-gange  \ idea as ii tool for com-
munication. initially. curiosity drew\
the villagers to the machine. They
gather4 to \; .Itch th-nlselvcs  on the
lit t le monitor sc’r’cen.  The children
came tirst and ircmained  o u r  m o s t
loyal  viewers ri$t t h r o u g h the
cyxriment.  But the villagers did not
1-0nain  mere spectator7  ior long. Dis-
cussions. which turned into heated
debates. were organized and taped.
The uninhibited ~rcsponse  of the vil-
lagers  to \vhat \ve t h o u g h t  wits
ad\~anceil tCchnology helped to
dcmv\tifv  rhc medium.  The\ tin-
I\cr~Ql  with the camera. did some of
[heir own shooting!. ilelpcd  to tape
more discu:<sions.  and watched thern-
sel\cs iirrlessi!, on the monitor.

What did wc‘ learn from this cupcri-
mcnt’! WC learned that machines arc
n o t  ihe exclusive  p rope r ty  :l e d u -
cated cite dwriicrs:  that video is a
convivial tool that helps to turn ;I pas-
sive spectator into an active partici-
pant: that it lends a voice to those
wh,)  h a v e  hcen silent for  too Ions;
that i t  tinally o p e n s  u p  a dialo~uc
bctwecn the communicator and the
colitIllllllic;ltt’ci  t o .  V i d e o .  w e  dis-
covered.  had helped  to make us less
outsiders  in  the  communi ty .  With
one  camera  and  a mall  vidcotapc
recorcicr.  \vc’ did not disturb the Hc;w
of its esistencc. and the immediate
playback  faci l i t ies  established  o u r
credibility: there was no mystery
ahout what we were shooting In the
villafc~ A chancy cncodnter go-ew
i n t o  a long-tc!-m  a s soc i a t i on .  We
came back to Sultanpur  again and
again. A health project initiated hy
us  qprcad to more \illagcs a r o u n d
Sultanpur. We continued to learn.
The small csperiment  with which we

hcgan led us to use video in a variety
of situations.

Mir-zapur. JOkm f r o m  Saharanput
town. is one of a cluster of villages in
wcstcrn U t t a r  I’rxlcsh  w h e r e  t h e
landless  peasants  s u p p l e m e n t  theif
income by making ropes from wild
grass from the forest. As the land
around is largely infertile. rope mak-
ins has l~~on3c  the only source  of
income for many families. But the
individual producer is at the mercy of
the forest contractor who sells the
wild grass at a high price and the
handful of hu\jers from the town who
manipulate the rope pi-Ices  t o
ensure maximum profits for thcm-
selves.

In Mirzapur  ;I group of such land-.
icss peasan t s  eve::tually  f o r m e d  a
producers’ co-operative and
managed  to obtain working capital as
advance from the hank. In the effort
tU organize the co-operative. video
was used cxtensivelv  to document the
prohlcms  faced by the rope makers.
to initiate discussions. to mediate
between individuals and groups and
to  c r ea t e mutual understanding.
Taped programmes  produced with
the help of the rope makers of Mirza-
pur  are  now being shown in  the
neighbouring  villages. wherever rope
makers are still struggling in isola-
tion. Links are thus being established
between different grcups. and the co-
operative is gaining in strength.

The intimate. participatory nature
of video makes it an effective tool in
organizing and raising the conscious-
ncss of a community. With increasing
participation of the people in the use
of video. the chance of manipulation
by the medium are minimized. In the
ideal circumstanct’s.  the community
actively helps to make programmes



for its own specific use. The Mandi
experience is a case in point.

Mandi. a village 20km to the south
of Delhi. was the scene of a struggle
by Hari jan landless  peasants  to
obtain for themselves  the right to till
the land that had been officially allot-
ted to them. This land was sur-
rounded on all sides by the land of
the rich and poxerful  Hindus u:ho
\vere preventing the Harijans  from
cultivating it. After a long and bitter
fight they won. an d even sot the sup-
port of the administration and the
police. A group of activists \vorkins
in the area decided to document this
strqylc.  \vi:h the help of the Delhi
D::hat hlazdoor Union. a trade union
of farm Lvorkers.  landless peasants.
stone qu~irry and brick kiln labourers
who \vork in the immediate outskirts
of Delhi.

The video documentation took the
form of intrrvie\vs  with the peasants
themselves .  This  and other  pro-

grammes taped with the help of this
community were shown to a large
audience at a fair organized by the
labouring poor of the area. The pro-
grammes dealt Gth a variety of prob-
lcms common to all poor
communities - the double burden of
the woman \vho works in the field
and at home. or the problem of organ-
izing resit .ancc to exploitation. The
tapcs have also been shown in the vii-
Iages n e a r  S a h a r a n p u r .  a n d  t h e
Saharanpur expcricnces  have been
played back to  the farmers  and
w o r k e r s  a t  M a n d i .

At Sukhomajri, a village north of
Chandigarh.  a curious use of video
emerged. Sukhomajri is situated
along the Himalayan foothills.
Deforestation and unchecked  cattle
yazing  had led to soil erosion and
silting of the rivers of the area. but
the building of a small dam and the
provision of irrigation facilities to the
villagers have brought about a regen-

New technologies: new audiences. (!h’HO~UNESCO!S,  Serailier)
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eration of the ecosystem and given
the villagers a v:ested  interest in the
maintenance of the catchment area.
Video was used to document this
process of change and to explore the
difficulties of ensuring the people’s
participation in such programntes.
During organization of the local
people for  th is  programme.  the
women were reluctant to participate

Anil  Swastava.  Ceres.  1983.

in meetings with the men. although it
is women who have the greater inter-
est in the use and distribution of
water resources. The problem was
solved by a separate discussion for
the women. which was taped on
video and played hack at the men’s
meeting. The machine became the
mediator.

ey Can’t See ifhe P
T!re Rendille are a nomadic people of northern Kenya
who until recently, had almost no contact with the modern
world. Tl~tey  illustrate a problem of dealing with rural
people that western esperts have begun to perceive onI\)
rtccntly.  Educators. working in villages to introduce
notions of health and hygiene, new farming techniques
and improvements in livestock rearing. found that many
of the films. charts and visual aids with which they sought
to put across new ideas were greeted with blank incompre-
hension: villagers were unable to ‘read’ pictures. They
were. in short. visually illiterate.

Visual iiteracy  refers to the individual‘s capacity to
extract informatton  from a photo or illustration. Few arc
aware. that their  capacity to understand many subjects
comes mainly from constant exposure to television. films
and book or magazine pictures. In the homesteads
and viilagcs  of Africa there are virtually no pictures to
Look at. Due to lack of esposurc to visuals and any
form of education connected with interpreting them.
people ha\;e difficulty in understanding pictures. and may
even fail to realize that there is anything to understand.
Rurai audiences  with a low visual literacy level are often
unable to understand any mcssagcs in the teaching  films l&r/o Devo/oPn
they have been shown. Forum. 1983.

111 fares the land. to hastening ills a prey
Where wealth accumuiaics.  and men decay.
- OlIvei Goldsmith
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e&e:

People’s  theatre has been used in
Botswana for six years as a means of
involving communities in expressing
their pr&lems. discussing them and
taking action. It provides a good
draw for people who are normally
bored with development meetings;
more important. the plays raise cru-
cial problems which need to be faced
by- the community. and challenges
the  communi ty  to  address  these
prohlcms and take action on them.
As a collectiv,e  expression and a con-
munal  activitv  it creates the context
for co-opera&e rather than individ-
ual thinking and action. As an oral
medium in local languages it involves
many  peop le  who are left out of
development activities because of
their illiteraq  or lack of facility in
English.

Community participation is both a
major aim and  an  ope ra t i ona l
method of people’s theatre. There is
no specialist expertise required for
people’s theatre and local villagers
are involved in all aspecis  of the work
- identifying the problems to be pre-
sented. preparing and giving the per-
formances .  and working out  the
strategies for community action.
From the perspective of the exten-
s ion workers  who organize the
activity. this medium and the
approach with which it is used helps
to break down their traditional isola-
tion from the people. and gives them
an entry-point for working more
closely with the villagers. It rryuircs
the extension workers to deal with
local issues from a local viewpoint
rather than bringing into the com-

munity, as they are often expected  to
do, a centrally-prescribed message of
multi-media package .  S ince  t he
actors and initiatives come from the
community. there is a greatsr chance
that the performance will lcad to
action.

This form of theatre is rough and
improvized. T‘here  a r e  n o  l o n g
rehearsals. scripts. or memorized
lines. The actlors  agree on a scenario
and  improv i ze  t he i r  words  and
actions withi,~r  this basic structure. It
works as theatre. as communication
because people are playing their own
roles. dealing with their own issues.
and expressing their own ideas. They
do not need to work up an artificial
reaction to a certain situation -they
have been in that situation and know
just how it feels.

By using the people’s media we are
not only rmprovjing  communication
or harnessing a low-cost media, we
are building on the cultural strength
of the people and increasing their
confidence and capacity in the pro-
cess. By neglecting their own cultural
expression. we inhibit people from
active participation in the process of
modernization. because an abrupt
denigration of traditional forms of
culture means denial of access to a
kind of literacy to which they have
been used. On the other hand. by
using a people’s theatre which builds
on the villagers’  own creative expres-
sion the creative forces that reside ic
the people are being brought to bear
on the developmeni  process.

But mere expression of concerns
and issues is not enough. The popu-
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iar t h e a t r e  p r o g r a m m e  i s  n o t
designed simply t o  g i v e  people a
chance to get their grievances and
fl~ustrations  off their chest. I t  m u s t
lead to analysis and action! The
theatre performance is merely the
initial catalvst  for an ongoing process
of  d iscuss ion,  organizat ion and
action. At the end of each perfor-
mance the community meets to dis-
cuss the problems presented. to work
out solutions, and organize for
action.

This notion of people‘:;  theatre is
quite  different  from the conventional
concept  promoted by many develop-
mcnl grumps  whose view is that since
folk media works (because of its
Icgitimacy  and familiarity among the
people) it should bc used as a chan-
nel f o r  dcvclopment  m e s s a g e s
planned by development experts.  In
B o t s w a n a .  o n  ihe o t h e r  h a n d .
people’s theatre is used to express
the people‘s own issues from their
own perspective.

The drama provides an objective
view of what is happening in the com-
munity which helps community mem-
bers to stand back and look at it
critically. Of course, other media
have been used for similar purpose.
e.g film and video. Drama has the
same immediacy as video for ‘play-
back’ purposes but it has the added
advantage of using the skills and
resources in the community and

Martin Lo Byram. Appropriate Technolog).

avoiding the technical complexity
and cost of video equipment. Video
has been used in Botswana but its
vulnerability to bumps. dust and
other  problems from rural use and
the difticulties  of arranging regular
servicing makes it a liability rather
than a useful tool.

The performance helps to make
people more aware of their prob-
lems. However. in a one-day pcrfor-
mance it is difficult to provide all the
deta i led  informat ion and advice
necessary for people  to change their
way of doing things. A lot of ques-
tions remain to be answered. A fol-
low-up programme is needed to help
answer these questions and provide
support for community action. The
follow-up programme does not need
to be elaborate. It rn”y. for example.
simply involve training extension
workers to give factua! talks, or help-
ing villagers obtain the materials
required for their community action
projects. It is important, however.
that the follow-up takes place as soon
as possible after the performance.

People‘s thcatre is not new. How-
ever, in many parts of the world it
has been organized by professional
theatre groups. The approach we
have described, which is being used
in Botswana, makes it possible for
ordinary people io become in-:o!ved
and help themselves

/, 1980.

A price has to bc paid for anything worthwhile: to redirect technology so

the imagination and an abandonment of Lear. - E. F. Schumacher



C r e d i t s

The Editor and the publishers acknowledge permission to reprint the extracts
granted by the following (the numerals refer to the pages on which the quoted
passage begins). The sources of illustrations are acknowledged below each
reproduction.

Blond and Briggs Ltd.: 6 (Schumacher); 18 (Schumacher). Volunteers in Asia,
Inc.: 8 (Darrow  and Pam). OECD: 9 (J&trier and Blanc); 327 (Jequier); 330
(Jequier); 429 (Jequier). James Roberrson:  11 (Robertson); 19 (Robertson). 7Yre
Courier ACP-EEC:  12 (Nyerere); 165 (Muller);  266 (Mister); 299 (Traore).
Pergtzmon  i’ress Ltd.: 37 (Diwan and Livingston); 98 (Baldwin); 105
(Chambers); 245 (Foley); 322 (Reddy); 387 (Reddy). NewScientist:  (Salter);
145 (Harrison); 146 (Sattaurj; 215 (Watt); 239 (Jones) 255 (‘Japan’s Water-
mills’). Fontana: 29 (Dickson). IDS BuIletin: 33 (Green); 336 (Bell); 424
(Dore). Institute of EconomicAffairs, London:41 (La]).  Third WorId Quarterly:
43 (Griffin); 35.5 (Lall).  Westview Pre.ss  Inc.: 45 (Evans). Martin, Seeker and
Warburg Ltd. and the Putnam Publishing Group: 48 (Sale); 65 (Sale); 316
(Sale). AndreDeursch Ltd.:53 (Galbraith). Penguin BooksLtd.:59 (TheGlobal
2000 Report). Impex  India: 63 (Schumacher). Engineering Magazine: 66
(Davis). The Estate of RacheI  Carson rend Hamish Hamilton Ltd. andHoughton
Mifflin Co.: 68 (Carson). New lnternationaiist:  69 (Weller); 314 (Vogler); 422
(‘Education for what?‘); 423 (‘Climbing Jacob’s Ladder’). Macmillan, London
and Basingstoke, and Westfield Press, Inc.: 82 (Stewart); 93 (Stewart); 112
(Stewart); 113 (Stewart). IJNIDO: 114 (Garg); 265 (Spence); 278 (Barwell);
292 (Garg and Hoda);  412 (Garg). The Financial Times, Ltd.: 118 (Buxton).
Approtech:;?Ol  (Katz). The Centerfor InternationaiAffain,  Harvard University:
125 (Thomas); 132 (Wells); 384 (Timmer). WIN News and Diplomatic World
Bulletin: 140 (‘Food Situation Worsening in Africa’). O;rfam:  192 (Melrose);
2,97 (Melrose). ADA B News: 143 (Laumark). Apprqnriate  Technology Develop-
ment Association: 146 (‘Amaranth Rediscovered’); 312 (Vogler). Consortium
on Rural Technology: 155 (Gupta). International Agricultura:  Development:
159 (‘Ethiopa’s One-Ox Job;); 255 (‘World Bank Siudy cools  sun pump rush’).
Overseas Development Administration: 161 (‘Farm Power for Farm Women’).
Earthscan: 167 (Rao); 204 (Pearson); 205 (Agarwal); 206 (Madelsy); 228
(Foley and Moss); 238 (Wariga,sundara).  UNICEF News; 169 (Engel);  190
(Rifkin); 209 (Kamaluddinj; 448 (Pelle and Lupo). Food and Agriculture

466



Organisation:  175 (Huss); 451 (Oxby).  German Foundation for International
Development (Development and Co-operation): 178 (D’Monte).  Development
Forum: 179 (‘Progress - but for whom?‘); 199 (Wilson); 200 (Trevedi);  227
(Madeley); 308 (‘Small is expensive’); 339 (Chambers); 444 (Black). World
Development Forum: 180 (‘The Poor Man’s Cow’); 361 (‘What went wrong?‘);
463 (‘They can’t see the point’). The Ecologisr:  182 (Stiles); 236 (Shiva). Marion
Boyars Ltd.: 195 (Illich); 285 (lllich). The World Bank/Finance and Develop-
ment: 348 (Dahlman and Ewstphal); 359 (Streeten); 395 (Marsden). World
Water; 218 (‘Pour-flush Latrines in India’). Canadian Hunger Foundation: 250
(Greenwood and Perrett); 314 (d’Avanzo).  Ideqs and Action - Freedom from
Hunger Campaign (FAO): 219 (Zimbabwean VIPs); 220 (‘Community Par-
ticipation as token jargon’). African Business: 225 (Harrington). National
Academy of Sciences: 234 (‘Barefoot Foresters’); 235 (‘Fuel-efficient Stoves’).
Yayasan Dian Desa: 232 (Soedjarwo). GATE: 237 (‘The Tree Wall’). Znter-
national Ins:itute  for Environment and Development and Penguin Books Ltd.:
240 (Ward). Worldwatch Imtitute:  247 (Flavin). Development Communication
Report: 454 (Kinyua). Appropriate Technology Development Institute: 273
(Siegel). German  Foundation for International Development/Elizabeth Hoddy:
283 (Hoddy). International Development Research Centre: 436 (Toomey).
Institute of Mining and Metallurgy: 307 (W&j.  Commonwealth Science
Council:309 (Woakes). Delft University Press:372 (Carr). Macmillan, London
and Basingstoke, and%.  Martin’s Press Inc.: 376 (Riskin). Government of India
Planning Commission: 380 (India’s Five Year Development Plan). Government
of Kenya: 382 (‘Kenya’s Four Year Development Plan’). SAREC (Swedish
Agencyfor Research Co-operation with Developing Countries: 390 (Edquist and
Edqvist). Development Digest: 407 (French). UNESCO Press: 330 (Darrow);
428 (Darrow). Science for the People: 33 1 (Downs). Praeger Publishers for the
International lnstitute for Environment and Development and the Overseas
Development Council: 29 (De Sebastian); 97 (De Sebastian). Adult Education
and Development, Deutscher Volkshochschul- Verbund: 440 (Bodgaert).
Jonathan Cape, and Harper and Row: 75 (McRobie). ACCION  Internationall
AZTEC: 441 (O?Regan  and Hellinger). G. A. Natesan and Co., Madras: 15
(Gandhi).
The International Labour Organisation, Geneva, Technologyfor Basic Needsby
H. Singer, pp~ R-10; 25 (Singerj; Technologyfor Basic Needsby  H. Singer, p. 3;
32 (Singer); IL0 World Employment Programme Working Paper, July 1981, pp.
52-58; 365 (Fluitman and White).
Ceres, the FAO Review on Agriculture and Development: 31 (IvlcRobie);  148
(McRobie); 149 (‘How Pumps Divide the Peasantry’); 1.50 (Clay); 176 (‘Poultry
Production’); 300 (Barwell); 333 (Biggs); 352 (Long); 425 (Higgs and Moore);
456 (Fraser); 460 (Fraser); 460 (Srivastava).
Entropy by Jeremy Rifkin, copyright 0 1980 by Foundation on Economic
Trends, reprinted by permission of Viking Penguin, Inc.: 51 (Rifkin); 147
(Rifkin); 256 (Rifkin).

467



The Technological Society by Jacques Ellul, translated by John Wilkinson,
copyright 0 1964 by Alfred A. Knopf, Inc., reprinted by permission of the
publisher and Jonathan Cape Ltd.: 53 (Ellul).
The Open University Press, T 361, Units 15-16, 0 1978: 90 (Thomas and
Lockett).  International Labour  Review(Geneva, ILO), Vol. 121 (6), Nov-Dee
1982, pp. 189-91: 94 (Baron and Van Ginneken); Vol. 101 (5) May 1970, p.
478: 109 (Marsden); Vol. 119 (Z), March-April 1980: 131 (Watanabe); Vol. 122
(2) March-April 1983: 157 (Kinsey and Ahmed).
VITA News (Volunteers in Technical Assistance, VITA), April 1981: 170
(Corbett) %, by The University of Chicago 1973: 262 (Fathy) and 263 (Fathy).
Butterworth Scientific Ltd., PO Box 63, Westubury House, Bury Street, Guild-
ford GU2 5BH, UK, Food Policy Vol. 3, No. 1, February 1978, pp. 39-49: 414
(Greeley).
Copyright by Newsweek Inc. All rights reserved. Reprinted by permission: 362
(Vtttachi).
From Appropriate Technologies for Third World Development edited by Austin
Robinson 0 International Economics Association, 1979 and reprinted by
permission of St. Martin’s Press Inc.: 376 (Riskin).

468




