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Preface 
In 1976 the Canadian H'mger Foundation and Br2ce Research Institute published 
the Handbook on Appropriate Technolog) to heip promote the concept and provide 
alternative technolosical choices, The handbook argued the ca�e for apt.>ropriate 
technology (AT), described some options, and provided further sources of infnr
rnation. Many readers around the world have found it useful. 

There is now much more experience in applying the concepts of AT in the 
field. The term ''appropriate technology" appears regularly in development pro
posals, thousands of groups have been formf:d to prom0te it, and major decision 
makers use the words liberaHy. But it is nor a concept that fits easily with the 
conventional m�thods of ch;::�osing technology as it attempts to \\liden the whole 
process of assessing and choosing technology and que�tions whu makes the 
choices. 

This book is a sequel to the Handbook on Appropriate Technology. The case 
studies in rhis book were chosen to clarify the concept of AT by showing the 
process d choosing bPtter technolo�ies in low-income communities. We selected 
case studie-s of AT which were assessed and used by local people. In our research 
we found it diffic'..llt (and sometimes disappointing) to find out what happened to 
even the best of initiatives. We also realize char there are nany successful, 
unrecordeci initiatives outside the international development and publishing 
circuit. 

A description of a technique by itself, divorced from a social context, is not 
AT. The process of choosing AT is a blend of technical and social details. It is a 
gro,Jp process which attempts to connect the resources in low-income c;:,mmuni
ties with the wealth of outside technical knowledge. It is precisely this gap that AT 
practitioners are trying to bridge. 

A,propriate technology succeeds or fails in application at the local level, not 
in scientific research and development institutions. In the 1970s there were many 
problems in applying this concept in practice. Only through discussion of teal 
situarions can the concept be grasped. 

Ths.!se case studies can be usC!d as a focal point for dis-;::ussion on applying 
technology. Why did a particular application succeed or fail? \Vhat are the con
straints on applying appropriate technology? They provide examples of projects 
and questions for people who are funding projects. The results of these studies can 
be applied to any development project, large or small. 

Many people still believe that AT is only windmills, solar energy, com posting 
toHets, or water pumps. It is not so much a particular type of hardware, bur a pro
cess of local people methodically choosing one that will best help generate 3ocial 
and economic development. Like any 0thcr technology, the hardware of AT is 



z 

nuts and bolts, systems and procedures, motors and tools. It differs in its applica
tion. It is both a technology v:hich combines existing local knowledge and 
resources with r1ew information and a style of technical, social, and economic 
development where there is close interaction betwee-n the users and consultants. 
One can easily photograph rhe hardv are of AT, but not the process of local 
people identifving problems, discussing options, and choosing feasible solutions. 
This process is the critical element often lacKing in lP-0St descriptions of AT. More
over, in many cases, local knowledge or skills are not more productive because 
social, political, or economic conditious prevent them from being so. An 
approach to AT that only focuses on adapting technology ro local social a:nd 
economic conditions, and not on helping to strengthen local organizations to 
chang<' these conditions, is incomplete. 

Three of the case studies (in Haiti, Afghanistan, at\d Newfoundhnd, Canada) 
provide second rc::ports on studies in the Handbook on Appropriate Technolog)'. 
Another initiative in lndia, described there, started with people rebuilding broken 
bits for well-drilling equipmc:nt. They ate now manufacturing bits and the well
drilling equipment itself. From modest beginnings relatively sophisticated 
techniques may emerge. 

lt is no surprise that most of the case studies here describe the activities of local 
people and outside consultants unaffiliated with large development o rganizations. 
Experience over the last 20 years has shown repeatedly that the links between 
small groups and low-income communities can be much more effective and 
n:sponsive to local needs. However, these small initiatives are limited unless 
international and national, social and economic conditions support tbem. 

The case studies do nor describe projects, bur processes. Projects are written 
with aims, objt;octives, procedures, and budgets for the benefit of funding agencies. 
As important as these are, in practice, all of them have tiJ be continually revised. 
Projects have a beginning and end. The use of AT in development is an open
ended process. At the local level the sharing of knowledge, the learning from 
experience, the development of local organizations and techniques are rhe 
ongoing thrusts of AT. 

The concept of AT is evolvir.g. In the 1980s as much emphasis has to be 
placed on developing strong local and decentralized organizations which can 
choose and implement the hardware as on developing the h�rdware. Without this 
dual emphasis, the concept of AT will be thrown c,o the scrap heap of panaceas 
for underdevelopment. 
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Introduction 
The Roots of Appropriate Technology 
The concept of appropriate technology. emerged from Third World development 
projects of the 1960s. In response to the low impact and often negative 
consequences of insen!';itive applications of imported technology, many people 
began to question the cho�ces of technology and the way these choices were made. 
Even the most optimistic observer had severe doubts when faced with the 
discarded tractors that farmers could not maintain; broken and abandvned water 
pumps; new city hospitals which treated disease in the absence of dean water 
supplies which cauid prevent it; the small diesel-powered rice hullers that put 
millions of women out of work; the promotion of powdered milk formulas as a 
substitute for breast feeding. Well�documented cases of inappropriate and, in some 
case�, ruthless choices abound. Many choices of technology simply didn't work in 
a particular Third World environment; some choices increased the gap between 
the rich a:td the poor; many were posillvely harmful. The fenced enclaves of 
modern indm-try have provided very few jobs and demanded heavy dependence 
on foreign r�dvisors, capital, and governments. The social costs appear to be 
greater than any benefits. 

The 1970s were marked by a growing awareness of related problems in highly 
industrialized countries - environmental pollution, unemployment, alienation, 
dependency on non�renewable energy, low�in<:ome communities on the fringe of 
rich societies. Many people perceived the development of a global economic 
sysrem which removed the ability of individuals and communities to serve their 
own needs; a system whose growth was becoming increasingly expensive, tenuous, 
irrational, and inequitable. 

These problems are both local and international in scope. New actors (OPEC, 
Third World governments} have appeared on the global stage to assert their rights 
and gain more control over their own development. Local communities have 
united to address local issues. So!ving these problems has met with some success 
but in many cases neither the global economic system nor local political systems 
serve the needs of the majority nor allow them access to information on and par� 
ticipation in decisions on rhe choice of technolvgy. Such decisions are usually 
made from the "top down" for people rather than with people. The poorest 
rnajor.ty are somehow supposed to select and maintain better technology, and not 
hold these decision�makers accountable for any failures. The links between low� 
income communities and the few engineers, bureaucrats, corporations, and poli� 
ticians who make such choices are weak. Rich people make demands through 
market and poHtkal systems. Low�income communities are both poor and 
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Development is o process of social, economic, and political change and 
growth where pe0ple's needs for land, food, shelter, education, health 
care, energy suppltes, and improved techniques are methodical!v LJeing 
satisfied. 
Underdevelopment is a process of growth where the benefits arc 
accruing to a minority; the needs of the majority are not being met. It is a 
particular form of malignant growth bearing the seeds of poverty, in
jus,-i.:::e, a:-td conflict. 
The Third World refers to the people in any country who are excluded 
from development. 

powerless. In many cases the local com.tnunity is too weakly organized to make 
decisions which would give it access to better services and increase its bargaining 
power with central authorities. rn other instances such organization has been 
ruthlessly suppressed. 

A number of groups formed which promoted alternative technical choices 
and development policies from different perspectives. Some strongly advocated 
smaller�scale, non�polluting, locally-made technologies. Their critics initially 
viewed them as anti-technology or anti-progress. In the face of formidable 
resistance, these alternative technologists tended to over�promote their cause. 
Hand, wind, and solar power became panaceas. In retrospect, these advocates 
generally agree that theic emphasis on small-scale was only part of the solution. A 
network of development issut!s - land reform, education policies, decentralized 
decision�making, suitable consultants, and agricultural and industrial strategies 
among others - must also be addressed. 

Much of the activity in d,:veloping th� hardware of AT, particularly in North 
America and Europe, has focused on renewable energy technologies (using solar, 
wind, water, or wood energy), future energy supply options, and the environ
mental and poiitical implications of these choices. Some of these technologies are 
suitable for low�income communities; others are not. Solar water heaters, a 
popular and cost-effective technology reintroduced into North America, are, para
doxically, not very relevant to most communities with greater solar radiation 
nearer the equator. There, more often than not, the problem is access to water 
itself. 

In the early 1980s AT practitioners form a motley crew: pragmatic techno
logists, commune-based activists, development economists, antiHnuclear 
advocates, adult educators, small b•.tsinessmen and farmers, anti�government 
conservatives, development professionals, alternate energy consultants, designers, 
and craftspeople both inside and outside f.dentific research institutions and cor� 
porations. They often move alongside, not with the mainstream of their chosen 
trade. These people inquire imo the choice of everything from a village hand 
pump to nuclear power plants in large cities, and offer options. Initiatives by 
groups of craftsmen and entrepreneurs world�wide, who are already making the 
best use of local resources and skills, go unrecorded. 

Behind the diversity of these people there are some unifying perceptions. They 
seriously doubt the wisdom of conventional international development strategies 
whose bankrupt practices, while more evident in many Third World countries, are 
being questioned in industrialized countries. I 
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AT practitioners are dubious that rhe benefits of investment in technical 
research and development in demonstration centres, laboratories, universities, or 
corporations will "trickle down" t{) marginal income groups without �ccom� 
panying financial and political incentives to link this research with the needs that 
local people express. In the 1960s investments in development projects based on 
economic theories for integrated economies generally assumed chat somehow the 
benefits from these invesrmenrs would evenrua!l�, reach a broad majority. These 
theories have proved false and are now largely discredited. In many cases the 
benefits have accrued to a small minority. 

Another concern of AT practitioners is that communities be allowed to defrne 
their own problems, use their ability to find solutions, and ultimately assume more 
control of their development. There is a strong anti-bureaucratic element in AT, a 
belief in greater decentralization. Amnng the professionalty trained practitioners 
there is also a recognition of the limitations of their brand of "expertise" and the 
importance of expanding their narrow training and experience by listening to 
local people. AT is not something to be practised on people by experts, for if it is, 
its participatory, self�reliant basis disappears. 

Finally, AT practitioners are concerned with thoosing technologies, provid
ing a wider range of options and benefits, and supporting local organizations in 
selecting these options. 

Technology and Appropriate Technology 
Technology is used here to include not only techniqu<':'S, prodt.cts and tools, bur 
also the less tangible aspects - knowledge, management and organization of 
work. All are interconnected and do not exist in a social vacuum. 

The term "appropriate technology" has been 1 :sed very loosely. In thL last five 
years many organizations have jumped on the AT bandwagon, some because it is 
no\N fashionable, others because they are seriously grappling with answers to the 
questions it addresses. Critics have dismissed it as an extremist, anti
modernization or anri�industrialization ethic. It is none of these. AT does ask 
what style of progress or industrialization is wanted, what balance between large 
and small-scale production is needed, what choices of technology will promote 
development, and who will participate in the selection of options. People involved 
in AT will not accept that the choices be monopolized by bureaucrats, consul
tants, and corporations. 

It has been only in the past 10 years that these questions have been asked on 
such a scale. Previously it was assumed that the most modern technique was 
universally suitab:e. This has rendered many countries dependent on foreign 
advisors and capital, and made local communities vulnerable to the whims of 
central governments or the marketplace. 1.1any choices are based on political 
expediency, choices that \·_a;')not be justified technically, economic:ally, or socially. 

People have always searched for more beneficial technologies. More technical 
knowledge is potentially available than ever before, but the global disparities in 
social conditions render generalizations on what is suitable in a particular environ
ment impossible. Transferring any technology from one social context to another 
is risky. Simply dismissing traditional technology as obsolete does not indicate 
what is a better choice. Should one jump all the way to the most modern 
techniques, haif the way, a quarter the way? Often, as some of the case studies 
here show, the most beneficial and feasible technique can be a blend of modern 
and traditional skills and resources. These sorts of options are too seldom avail� 
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The Dimensions of AT: An Appro>.ch to Development 

(a) A technology designed, developed. or chosen in conjunction with 
local users to increase their productivity and meet their immediate 
and longer term needs, witho!.l.t significantly increasing their 
dependence on outside sources of materials, energy, funds, and 
knowledge. 

(b) A social and political process oi' integrating better technology into 
low-income communities. 

(c) A style of development which recognizes the fact that the potential 
users of any technique have significant and necessary social, 
economic, and technical information a:1d resources to contribute. 

(d) A technology that can promote and strengthen local organizations 
anJ small-scale entreprene•.us so that they can increasingly assume 
more control over the choice of improved technology and adapt 
outside inputs to their own resources. 

(e) An approach to designing technology that promotes local economic 
linkages between low�income users, institutional technologists, local 
craftsmen and entrepreneurs, and larger scale production. 

(f) A technology that will work; that local inhabitants or organiz::ttions 
can afford and continue to maintain and improve. 

able to low-income communities. Such "intermediate" technologies are nor in� 
tended to chain communities to an inferior technique but to increase local in� 
comes and use local resources that can improve over time. The country or com� 
munity becomes less dependent on outside knowledge. The engineer or agrono� 
mist should not present a technological "black box" to a remote village, leaving 
them dependent on his expertise and reliant on his services. 

No technology 1 even proven ones, can be labelled "appropriate" before care� 
fully explaining why in a particular context what options were considered, and 
how the choice was made. This is understandably the major omission in most 
descriptions of appropriate technology as choices are seldom presented for open 
discussion. The reasons for a particular choice are oft(:n hidden within a 
bureaucracy, or unclear even to the decision�makers. 

The Approach to Appropriate Technology 
Linking Technology and Users 
Approaches to implementing AT dep •. 1d on the local situation. An ideal case 
would have weG�organized users who have clearly identified the problem and have 
some proven technologies to choose from. Technical assistance in helping them 
adapt the technology to their conditions would be forthcoming. They can 
overcome outside influences which might block them from implementing their 
choices. What has been termed a usocial carrier of techniques"1 already exists, 
whether it be a farmer, an agricultural or building cooperative, a village water 
supply committee, a government agency, or a multinational corporation. 

l C. Edqvist and 0. Edqvist, "Social Carriers ofT echniques for Development", SAREC Report, 
R3 (Swedish Agency for Research Cooperation with Developing Countries) 1979. 
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The reahty is that, more often than not, the necessary social carrier does not 
exist in poor communities, as shown in this book. The case studies focus on the 
powerless but potential social carriers and their efforts to analyse their situarion, 
o.cquire technical assistance which will respect the risks they have to rake in 
choosing a particular technology, and promote their efforts in overcoming the 
barriers in their way. Many of the case studies here are rooted in community de
velopment and adult education techniques rather than engineering design. 

AT groups now number in the thousands. Some work on specific technical 
problems in a local concxt; others promote socio-political conditions that might 
reduce the power of large organizations to impose choices that serve narrow 
interests and thwart rhe development of local solurions. Rerween these two groups 
are people aware of the need for sound tech11ilal and economic information, yet 
are also aware of the social and political aspects that ultimately determine choices. 

It has been said repeatedly that one of tht: major constraints in promoting 
AT, perhaps the greatest, is the fact that different professiond biases and bureau
cratic structures hinder interaction between all the participants. 

Given a specific problem, an engineer will usually ask questions different from 
those consider<:!d by a development economist or a community development 
worker. The desk-bound bureaucrat will have different penepti_vns and needs 
from the peasant in the countryside. As John Kenneth Galbraith said, "Fanners 
rightly sense that there is danger in the counsel of any man who does not himself 
have to live by the results." This problem is recognized, a great deal of lip-service is 
paid to it, but very little is, in fact, done about it. Even the call for "multi
disciplinary" approaches to problems implies a professional bias. This usually 
excludes low-income farmers from the ranks of professionals. Such an approach is 
too often divorced from the specific problems of a colllmunity Y.'hc·se plight is the 
focus of. all this multi-disciplinary research, has had little inf.!Ut or say in the 
ma'Cter, and hence very little chance to implement these solutions. 

Some Questions from Experience 
Each case study presented here not only descrih�s an experience, but also asks 
some questions. How do local people adopt better technologie:,? �{!hat helps or 
hinders this process? What style of technical, economic, or political assistance will 
help them? Can the organization or individuals at the local lr.�vel control the 
choice of technical options? 

Are the usual requirements of AT (low cost, labour intensive,i local resources, 
and so on) really sufficient to describe the full dimensiom ,J[ choosing \Tchnologies 
that support local development? Who is the AT expert? Is the dictionary defini
tion of technology itself sufficient to describe what IS happening in many vf these 
case studies? 

The answers to the questions have to be analysed in a specific situation; global 
generalizations are nsky and misleading; many questions remain un.mswered and 
unasked. The images of the development process presented here ar�� n·. uch more 
intimate than the computer�enhanced photographs from satellites 9:)0 km above 
the Earth2 or the images at international conference� of development "experts". 
The case studtes here focus on communities and "technology with a human face". 

One case study from Tanzania shows that indigenous blacksmithf,, ·11.·ho have 
always produced good farm implements, have until recently been excluded from 

l See for example, "Economic Development", Scientific American, September, 1980. 

·············�---·-·-----� 
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rural development plans. The immediate problem is not to provide better work
shops for them, but to change attitudes which dismiss their knowledge and prod
ucts as backward, and to provide them with steel. In Canada, a remote Indian 
community is waging a long struggle to organize itself, do its own research, and 
install a more appropr.iate technology than the one imposed on it hy the govern
ment. The community chose to hire its own technical consultants to help find 
technical options and negotiate with the government. Part of Cairo's garbage is 
effectively recycled by a low-income minority group operating in a sensitive social 
balance. Proposals m introduce "improved" waste disposal technology without an 
understanding of existing solutions could make this group even worse off. In 
Indonesia, potemial users found a number of small�scale technologies neither 
reliable nor suitable, despite the fact that they had been labe:led "appropriate" by 
outsiders. AT organizations in Papua New Guinea, the United States, and 
Ghana have developed a network of services to assess, design, delive, and fund 
small�scale technical options that local people can choose from. In Lesotho the 
success or faih..:re of some village water supply systems is based more on village and 
national politics than on providing suitable hardware. A rural development 
scheme in Newfoundland using intermediate�scale fishing boats will not be 
effective until traditional fishing techniques are revived and all sizes of boats share 
access to th�: limited stocks of fish. The other case studies amplify the basic premise 
of AT: people must find suitable assistance which will support tl-.. --ir own efforts to 
adopt and control their choices in technology. 



A Women's Toilet, Nepal 
B. R. Saubolle I 
In a walled-off space, about 250 meters squan�. on the outskirts ot Patan near 
Kathmandu, Nepal, 900 local women r:amt every morning to answer the ca!l of 
nature. There were no cubicles, uo doors, no water, no seats, no l1ooring. The 
place had servt:·d its purpose for a;?:es, the accumulated filth was knee deep in some 
spots, and the stench was appalling! Women using this "�oilet" lifted their skirts 
just high enough to keep them above the dirt, cautiously stepped into the mess 
where it was not too deep, and did their business as best they could. Then, just as 
cautiously, they stepped out of the area, crossed a pathway and went down to a 
stream to dean themselves. They did chat ciav after day, year after year, because 
there was nowhere el:se for them unless they sat out in the open. 

In 1976 a foreign volunteer working with the local Department of Agriculture 
decided to try to improve the situation. He proposed a biogas digester be installed, 
using human wastes as input to produce biogas (60-70% methane, 30AO% carbon 
dioxide) and organic fertilizer. A plan was drawn up to clean the area thoroughly, 
dig a deep, .::ircular pit Sm deep and 4m �n diameter, install a floating drum for gas 
collection, and pipe- the gas to eight or ten nearby houses for cooking. The plan 
also included 18 cubicles backing on the pit to be neatly built with cement floors 
and squatting plates. The waste would be taken in pipes, one for each cubicle, to 
the bottom of the pit. Clean municipal water was planned for washing. 

The women, delighted that something was finally being done to help them, 
gladly bore a lack of toilet facilities in the hope of soon obtaining a clean, hygienic 
toilet with the added bonus of cooking fuel. For the Agriculture Department it 
meant a constant supply of good, well-digested manure. 

During the construction, curious women were always around watching, com
mt:nting, smiling. While the cubicle doors were being atrached, there was a 
protest. Who wat1ted doors? They were utterly unnecessary! And what a strange 
idea to separi'l.te one woman from the next with a wall! How could they talk? For 
centuries they had chatted together as they crouched side by side. So the door� 
were dont' away with, and openings cut in the dividing walls to facilitate commu
nication. Finally the women were satisfied and the toilet was formally opened. 

The voluntet:'r who designed and installed the toilet/biogas plant had built 
many cowdung biogas p!ants in Nepal and had heard of the use in China of 
human wastes for methane production, but he had no specifications for night-soil 

1St. Xaviers School, Godavan, Kathmandu, Nepal. Graphics from "Biogas Newsletter", 7, Wimer, 
1979. 
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Ty!Jical Chinese and Indian biogas plants 
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biogas plants when he designed the women';:; toilet. lt1S not surpri�.ing that the 
toilet w2.s a technological failure. 

Shortly after the formal opening, problems appeared. The plant was soon 
overloaded as women from other a:'eas came to use the new toilet and the number 
of users was somewhat larger than predicted. The pit volume should have been 
about 60 litres/person under local conditions where the daily input of f<>.ee•s and 
wash water is about 2 litres/person. This estimate assumes a retention time in the 
digester of 30 days. 

The input pipes from the toilets extended almost to the bottom of the pit. 
Consequently, solid matter piled up in the pipes and overflowed into the cubicles. 
An attendant had to push it C:Jwn with a plunger every day. The input pipes 
should not have extended more than 0.3m below the level of the slurry in the 
digester. 

The steel sheeting used for the gas collection drum \"las too thin. lt corroded 
quickly and all the gas escaped, but not before it was found that the carbon 
dioxide content of the gas was too high for combustion. 

lt is now planned to build another toilet nearly, thus cutting the input in half. 
lt is also proposed to build a men's toilet in the same part L. �town. lf the techno� 
logical problems noted above "1re avoided in the new constructions, both projects 
should be successfuL 

Further Reading: 
Biogas Newsletter. P.O. Box 1309, Kathmandu, Nepal 
A. Barnett, L. Pyi'-, S. K. Subramanian, Biogas Technology in the Third World: A 

Multidiscipli11Ury Review. International Development Research Centre (IDRC), 
Box 8500, Ottawa, Canada KIG 3H9. 1978. 

Michael Crook and Ariane van Buren, A Chinese Biogas Manual. Intermediate 
Technology Publications Ltd., 9 King Street, London WC2E 8HN. 1979. 

M. G. McGarry and j. Stainfcrth, (eds.) Compost, Fertilizer, and Biogas Produc� 
tion from Human and Farm Wastes in the People's Republic of China. 
International Development Research Centre (IDRC), Box 8500, Ottawa, 
Canada, K!G 3H9. 1978 .. 
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The Persistent Blacksmiths, Tanzania 
While helping to prepare a development plan for the West Lake region 
of Tanzania in the mid�1970s, }ens Miillerl found that farmers were 
sometimes unable to buy the most important implement in Tanzanian. 
agriculture, the "jembe" or digging hoe. It is an essential tool in a coun· 
try where about 80 per•oent of the land is cultivated by h< nd and costs of 
importing foodgrains are high. He also came vpon skilled rural black· 
smiths who forged a variety of implements, i:.1cluding jembes. They too 
were often unable to obtain such essential materials as scrap iron, 
charcoal, and hand tools. At the same time the government was consid. 
ering a number of proposals to develop the manufacture of tools for use 
in agricultural production. All of these proposals overlooked the 
exi;ting skills of the blacksmiths. 

At the request of the Tanzanian Small Industries Development 
Organization (SIDO) Muller proposed an alternate program which 
would use the blacksmiths. His research and experience highlight some 
questions central to the future of AT and, more important, small�scale 
farmers and �raftsmen in Africa. They are already using the most 
feasible techniques, given their existing resources and access to 
markets. New workshops or h:::tter techniques will not necessarily 
improve their situation. Without much wider improvements in their 
economic environment and development programs, their numbers will 
continue to diminish. 

Rural Tanzania probably has over 10,000 traditional biacksmiths. Not o nly do 
they manufacture and repair a variety of farr implements, such as axes and ox, 
plows, they supply 10 to 20 percent of th.: country's single most important 
agricultural implement, the "jembe", or hoe. 

As part�time farmers, the blacksmiths know local soil conditions, crops, and 
farmers' preferences. Therefore their jembes vary a great deal. The sizes and 
weights are determined by whether they are used for digging or weeding. A 
diff�rent jembe exists for every crop and soil condition: some are heart,shaped, 
others in the forri' of a dish; the former is for hard soil, the latter for soft. In con, 

llnstitme of Development and Planr,ing, Aalborg Universit�;tscemer, Fibigerstrade II, DK 9100 
Aalborg, Denmark. 

All quotations are taken with permission from Jen� MUller, Liquidat:'"·n or Consoldation of 
Inaigenous Technology; Aalborg University Press, Denmark, 1980 (OistriOutor: Scandinavian Institute 
of Development Studies, Bux 2126, S-750 02, Uppsala, Sweden). Drawings are by Gyda Anci..:-rson. 
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Fig. 1. Rural blacksmiths sustain a 2000 year•old tradition 

Fig. 2. Examples of locally�made and large�scale manufactured jembes 

The locally-made 
heart-shaped and 
pronged jembe 

.I 

The mass-produced 
straight-edg;ed and 
round-eyed jembe 
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trast, the hoes that are mas!>-produced by large-scale industry in Tanzania cbme 
only in one shape; smiths are frequently asked to modify them (fig. 2). 

Ease Africa had a tradition of blacksmithing long before the Arab and Euro
pean penetrations. During the colonial era, blarksmithing was often actively sup
pressed in order to promote the use of imported goods, maximize the production 
of export crops, and prevent the manufacture of guns. Blacksmiths survived be
cause peasants needed their products for subsistence agriculture. However, as 
Moller writes, an a!:titude of secrecy and wariness remains as part of the colonial 
legacy: 

My survey of the smiths' workshops wasn't always easy. Let me give an 
example of the difficulties. During 1974 I had visited a relatively well-equipped 
workshop in a village. We spotted it by chance. Wanting to revisit it in 1976 
turned out to be a problem. I couldn't remember exactly where it was located 
in the village. In fact I was first told that there was no blacksmith workshop 
there any more. "Try at the next village" (30 km away) I was told. After I kept 
insisting, I was finally taken to a workshop, which looked very shabby and 
had only a few tools. The blacksmith threw up his arms and complained how 
bad his business had bet..n for many years. But then we suddenly recognized 
each other, laugl (·J, and off we went down the hill to his real workshop. This 
l �hen recogmzed, and it looked almost as neat and busy as it did two years 
before. He confided to me that he had always kept away from "government" 
as much as possible. 

Today blacksmiths still face numerous probiems. Steel, new or scrap, is diffi
cult to find. The Tanzanian gcvernmenr has been aware of the value of scrap 
metal for some time and '11ost of it ends up in a scrap-recycling furnace in Dar es 
Salaam. Charcoal for forging can be hard to obtain; in some instances, a customer 
has to provide the charcoal necessary to produce the object he wants. 

Smiths produce many of their own hammers, tongs of different sizes, bellows, 
a!ld drills. The anvil is generaliy a stone (fig. 3). Only occasion&lly have the wood 
and goatskin bellows been replaced by manually-operated mechanical ones. There 
has been little investment in the improved tools that one might regard as sign of 
technical chang"'. "In several places the wish to buy a particular roo!, for example 
hacbaws or four-pound hammers, was expressed; the n,oney for cash payment 
was even available. But nowhere in the region was it possible m buy such tools." 

Fig. 3. Examples of the self-made tools of the blacksmith; 

hammer, tongs, 
and stone an vii 

bellows cf wood 
and goatskin 

tr' 



Although smlths distribute their products through lo.:al market places and 
nctwcrks of middlemen. they have Httlc aL·cess to cooper�tive stures. The blc.Kk
smiths' jembes arc competitive ln pdce with the ccntratly-produced hoes, and arc 
of better quality. However, mass-tJrodltced ltems are identical and sold at fixed 
prices, thus simplifying administration and bookkeeping. 

The blacksmiths' technology has largely remained, like subsistence 
agricultun.:, at its pre-colonial level of development_ Muller's studies have shown 
their techniques to be efficient; given their existing conditions of production they 
are already practicing appropriate technology. Their technical expertise could 
have been a fundamental part of :?'lY proposal to promote rural production or 
repair facilities for agricultural implements: 

The blacksmiths' knowledge is entirely based UIJVn accumulated empirical 
experience, which has been 'inherited' from one generation of blacksmiths by 
the next. This knowledge is part of the blacksmith's senses and cannot be seiJ
arated from him. If you give a blacksmith a piece of scrap, he will first test it. 
He weighs ir a couple of times in each hand, heats lt in the furnace and 
observes how long it takes to reach a certain colour. 

Finally, he beats it and looks at the sort of sp..trks it gives, liste:ts and feels 
how the iron 'responds' and perhaps he will also smell the sparks. Meanwhile 
he mumoles, as if he is talking to the steeL After testing it, he knows what sort 
of steel he is working with, furthermore, he even knows for which purpose 
this steel is best suited. He cannot convert his knowledge into the percentage 
of carbon conter.t, but he 'knows'. 

In the past these smiths smelted their own iron; it is now completely uneconomic 
and smelting has virtually disappeared. 

Muller found examples of the smiths' ability to innovate when provided with 
no more than access to an assured supply of scrap steel. For example, one group of 
village blacksmiths he visited had refined their technique .:;o that they could make 
ox�plo·..vs: 

We left the road network and went about 20 km further along bump�· cattle 
tracks to reach the place. The group had three master�smiths and six assist� 
ants. Their tools were essentially the same as the tools used by the other 
gruups in the survey. But anvil and hearth were raised so that all \\·ere 
standing while working, except for the airblower assistant who was half�\.vay 
lying dow:1., pedalling a bicycle placed upside�down connected to the air 
blower. As it turned out we got part of the explanation for why the group had 
diversified into ox-equipment production: they had an almost unlimited 
supply of steel scrap from a nearby abandoned goldmine. 

It can be seen therefore that the immecliate problem is not a lack of 
technological expertise or potential carriers of improved tef hnology, but of 
support services, infrastructure, and raw materials. 

Infrastructure is the network of services provided largeiy by the state without 
which a local economy stagnates. Ir includes roads, transportation, postal and 
banking services, energy supplies, and links between local producers, rural shops, 
and larger�scale industries. The existing infrastructure of Tanzania services the 
needs of large industries, state farms, and urban areas bu:: not those of rural 
blacksmiths. A.ny improvements granted outlying areas are small in relation to 
those provided to l.arge�sc.ale industry. For example, a bus route might start 
passing near small industries once a week delivering scrap metal; but at the same 

• 
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time the large industries might haw been provided with a railway link, a high
voltage transmission line, and a separate \V<lter supply. \X!hcn faced with this com
petition, the conditions of production of small indusrrie"; and their chances of 
survival deteril'rate. Without improved �ervit:es (not necessarily a Glpital-intenstve 
undertaking) their outlook is grim. 

MUller adds anmher dimension to the problems fared by craftsmen: a 
prevailing ideology hidden in development planning dismisses these craftsmen as 
··Jazy, crazy, and backward" and their products as unskilled. Without changing 
these attitudes, there is little hape that the blacksmiths will survive, let alone 
improve their present contributioTl to agricultural production. MUller beiieves 
that if they disappear, subsistence agrk.ult:..�re will probably suffer. 

Tanzania is moving slowly toward more mechanized agricultural production 
and World Bank studies indicate that a mix of hand and ox�n cultivation 
methods is the most feasible poltcy for the immediate future. The potential con
tribution of existing blacksmiths has been largely overlooked by development 
planners . Muller does not suggest that their technology be pre::.erved, as in a 
museum, or that it is the only way ro produce hoes, but that conditions be 
provided for it to gradually develop more diverse products and operations such as 
tractor repair. Nor does he recommend that the smiths be the only means of 
producing farm implements. However, given their dosi" connection with existing 
farming methods, they form the best base for serving rural areas in the near future. 

In the mid- l970s a number of rural ir.dustrialization proposals were put 
forward by various international and Tanzanian development agencies . 

. . . the reports all contain narrowly defined analyses. Yet, practically all are 
trimmed with remarks about the "urgent need" for an "integrated approach." 
Th;s would have be�n al\ right if the various analyses supplemented each 
other and m2de U(.: a y•hole. But this is not the case . . . Some of the 
explanation for this could be that they all, except (one) haVt' been made by a 
foreign aid agency, expressly hr the purpose of designing some aid project. 
Invariably they all end up with a project design. Reading the reports, one gets 
an inkling of competition between (aid) donors, a competition which 
seemingly results in paralyzing the implementing authorities in the country. 

By and large the reports assumed that new village blacksmith workshops had 
to be established and outside "experts" imported. That existing productive 
workshops were suffering from lack of raw materials and that new workshops 
would probably suffer the same difficulties were overlooked. 

It is instructive to look briefly at the approaches of these proposals, 
particularly since some have come from organizations which advocate AT. Listed 
according to Muller's classifications, they are: 

l. Start-from-scratch 
This stresses modern methods. It proposes the establishment of government
managed farm implement workshops (at approximately $500,000 US each). 
Workshops of this kind which have been set up in Tanzania face distribution 
problems and under-utilized capacit:y. Village blacksmiths are still ignored. 

At present there is no worthwhile viilage or small-scale industry which 
can undertake manufactu:-e of hand tools and manually-operated machin
ery in appreciable numbers. Due to the conspicuous absence of the tradi
tional artisans and basic workshop tools, with the existing skills and 
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�·esources, only very limited qur.mities of crude hand tools of poor 4ua!iL y 
can be manufat:tured. 

2. Over�boasting 
As in the previous approach, this assumes that he blacksmiths are unimpor
tant, producir�;;; axes and jembes that are "crude but improvable." It is pro
posed that each of the approximately 6,000 villages ic Tanzania require <.! new 
workshop, extensi-.m service�. and expert advice. If one pt:�cer,r of the T anzan
ian budg�t for development weri� devoted annually to this ph•1 it would rake 
about 100 years to reach all rhe villages. 

Vi./ f.. .:..�::- thus faced with a typical case of . . .  an idea bt>ing sp0iled by ex
panding it into near impossible financial and 3dministrative dimension._· . 
The idea is consequently easily abandoned. 

3. Thoro·•gh-direct support 
Lack of skill and new product designs are seen as the immediate problem. It 
therefore recommends investment in one large cluster of workshops, costing 
about $800,000 US, �o provide training and develop new products. 

4. Start-below-scratch 
This proposes that rural indt•strialization has to start "with virtually nothing, 
except men and the things that they find around them. 1 1  There is no 
recognition of indigenous technology. Details are given on how to make 
Stmple tools and agricultural equipment in 225 pages of instruction wrir.�en in 
a foreign language. This approach might be worthwhile in situations where 
rn.etaJ,working has never existed or has disappeared entirely. 

5. Cart·before·the·ox 
This proposes the establishment of village technology demonstration centres. 
After learning prototype products from the demonstrations, people can 
return to their own villages to start their own workshops. 

Most of these proposals are highly dependent on outside advice and assist� 
ance, aad not economically kasible. There is little appreciation of the reasons why 
existing skills are not as productive or innovative as t:hey could be. In the long run, 
some of these schemes might be worthwhile either after the existing blacksmiths 
have been consolidated or in areas where the local craftsmen have already 
disappeared. 

MUller spent several years helping design a program, called "Utundu," to 
develop the indigenous blacksmith workshops. It approaches the problem of rural 
industrialization, particuiarly the producti )ll of farm implements, according to the 
following perspective: 

1. Some rural blacksmithing already exists and the blacksmiths, being in direct 
contact with the market, know best which items to produce. 

2. Small�scale production is fully exploited within the existing infrastructure (the 
blacksmiths are not "lazy, crazy and backward"). Production improvements are 
not possible without a simultane011S d�velopment of this infrastructure. 

3. Large�scale industry has to support srnall�scale industry; for example, by 
providing raw materials. This would require changes in national industrial 
strategies. 



17 

"Utundu" is the Swahili \Vord for "stubborn", used here in its positive sense: 
insisting, inventing, and trying again. The program is modest and realistic. The 
first period lasts five years and costs about $350,000. It is a consolidation phase, 
designed to counteract a further decline of the traJe, and provides direct support 
to 300 groups of blacksmiths, about one,third of the established blacksmith 
population. During this time access to raw materials is esrablished. Only aftt:r the 
blacksmiths form groups and have assured support will they be ab!e to progress to 
the mastery of new techniques and products, which makes up the second phase. 

The most obvious departure of MUller's proposal from previous ones is that 
no technical assistance, training, or new workshops are to be provided in the first 
phase. The program proceeds at the �ace of the infrastructural support. He feels it 
would be a waste of investment resources in the first phase to provide equipment, 
techniques, or new designs dependent on external advice or input not readily 
available. 

The existing workshops would be roughly classified according to the type of 
tools they use and what they produce (figs. 4, 5, 6). In the first phase the simplest 
workshops would be supported so they would continue to make and re;Jair their 
existing products, integrate their activities, and strengthen their exicting links with 
small farmers. Outside as�istance would be catalytic, nor "' method of controlling 
the craftsmen's production pn .... ce<;s. 

Fig. 4. Examples of possible products of a type C workshop 

jiko (charcoal stove) 

b 
kisu (knife) 

���� 
panga 

���;;W� ....... ' :.. -· .$#·=+- *' • 
kihosho (bill-hook) 
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Fig. S. Examples of possible products of a type A workshop 

groundnut sheller 

Pedal operated air blower 

Assembling of ox,plough . 
Making and repair of parts. 

Fig. 6. Examples of tools proposed for tyPe C workshops 

file 
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\Vith assistance from an international industrial developm�nt agency, the 
program was i�itiated by SIDO in 1977. Over two years later Muller assessed t·oth 
its status c.nd its prospects for the future; neither are particularly c.k.J.r nor 
optimistic. 

So far there has been no arrangement for the deliverv of 1·aw materials tc 'Che 
smiths. The implementing authorities have requested feasibility studies of a model 
blacksmith's workshop to determine profitability even though the ,.miths can 
determine this Lhemsel ves. 

The program is straying from its original philosophy. The development 
agency has assigned an expert in industrial engirreering to the program to "teach 
the blacksmiths how to use the (simple) tools delivered": 

Mort technical extension service rxperts invariabiy end up behaving as in� 
structors, and in the hope of helping the po0r tgnor:mt people as much 3.5 
possibie they often start ordering all sorts of tools and machines for the pro� 
gramme. If this happens, we are moving into a start-from�scratch/over�boast
ing/thorough-direct, "l�tell-you�what�to-do" approach, which under no cir
cumstances benefits the blacksmiths nor in the last resort the peasants. 

If the experts are needed at Jli they should be concentnting on getting steel to the 
blacksmiths and new market� for their products. 

Fig. 7. A master smith anJ his assistant 
f;lii'Al\'f:'"'' �'� 
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In the future there will be increasing competition between the rural smiths 
and larger�scale government hoe factori�s, with 8CClJ1npanying competition for 
scrap metal. It is not certain that the rural infrastructural support will be forth
corning; l;uger factories and agricultural estates still get priority. Also, there is little 
coordination or cooperation betwel!n the government agencies in charge of large 
and small·:5Glle industrial policies, particularly when large indu:stries are requested 
tv supply �-emi-finished steel to the blacksmiths. 

Despitt� the fact tl:at the blacksmiths are already answ .-ing an agricultural 
need, and r:ould be a basis for rural industrialization, ·1 �ir future is bleak. 
Econornic forces have replaced the direct suppression of r :1e colonial era. Moller 
argues that although the Utundu program is econo· nically cmd technically 
practicable it is not ... ocially or politically feasible. He alsc-. finds that program;; such 
as Urundu are simply not compatible with the present Jrganization of production 
in Tanzania and it is impossible for development agenc,es to exec�te programs not 
based on the conventional approach of bringing in foreign experts. 

Muller attempts to shatter the belief that one can actually choose and 
implement a so�r:alled appropriate technology when under existing conditions 
local producers are already using the most feasible technology. In the immediate 
futur as well, they will not r.ecd better techniques. 

Ntan-� initiatives in AT focus solely on new techniques without questioning 
the existing conditions of production that h�nder the evolution of (!xisting 
technic;,ues. The Utundu program addresses thifl and reveals some contradictions 
in implementing rural technology, given existing development practice in 
Tanzan:.a. 

� ---�---� ------------
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The Lorena cookstove is  one appropriate technology that is  gaining ac
ceptance in rural households in Central America. � ... lost of the printed 
information on the stove is of the "how-to-build-it" �-•aricty. This is nee .. 
essary, but often insufficient for people introducing woodstove projects 
elsewhere. The particular materials or the local craftsmanship used is 
not always available. What is more important than the technique it3elf 
is the design and diffusion process described in this case study. This 
process is more universally applicable than blueprints showing how to 
construct better stoves. 

The mud cookstove was originally developed by the personnel of the Choqui 
Experimental Station, a small independent organization dedicated to promoting 
culturally appropriate technologies in the rural highlands of Guatemala. 

Aa open fire surrounded by three rocks as pot supports har. been the cooking 
method for generations of peasant families. ln the morning the coontryside is a 
landscape of houses serenely wreathed in smoke, but inside the houses smoke is a 
conMant harassment and a danger to health. The incidence of respiratory disease 
and eye problems is high among women. 

In rural Guatemala, as in very many other countries, the primary source of 
cooking fuel is an ever�decreasing supply of firewood. Over 70 percent of this 
country's six million cubic meters of annual wood harvest is cut specifically for 
cooking purposes. The demand for wood in a region with the densest population 
in Central America has led to serious soil erosion of the loose volcanic soil. 
Erosion, however, is not considered the primary problem by the people who are 
more concerned with the high cost of wood. The average rural family in 1978 
spent approximately one�quarter of its yearly mcome on the purchase and trans� 
portation of firewood. 

!Formerly at the Choqui Experimental Station, Quezaltenango, Guatemala; now a consulting 
engineer in Calgary, Canada. 

Supplemented with information provided by the Aprovccho Institute ami Lar>'l Jacobs. Drav.ings 
are by Michael Boutette. 
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The c.\·velopment of the Lorena stove (a contraction of the Spanish words for 
mud and sand) responded to this energy crisis by providing a more efficient 
alternative to the traditional method. Other options included expensive cement 
stoves, topped with cast�iron plates, which con',nme more wood than an open flrt, 
or �erOsene burners. 

In 1976 women complained to [he Station about the increasing expense and 
smoke of the open fire cooking methods. Several members of the Station 
undertook a six�month project to build and test prototype stoves on a research 
budget of only $ 1,000. Design constraints were hugely self�imposed by the team: 
cooh:oves should Je more fuel efficient, smokeless, very inexpensive, and built 
from local materials with local technology. A stove of mud was chosen beG>·Ise it 
fitted weU into a culture using sophisticated adobe technology, and the designers 
were aware of similar mud stoves in both India and West Africa. 

The design program followed a plan used with some success by the Station on 
prior projects. First, a number of experimental models were constructed according 
to the design constraints. Then the stoves were shown to the large number of 
visitors for comments on construction and use. The stoves were then refined on 
the basis of these comments, and several of the better models were selected for 
field trials. For example, the first design was a low floor model whic� local women 
were invited to try. They were polite, but uninterested. After several changes they 
finally provided some definite feedbad·. One woman demanded to know why they 
were trying to make a stove on the floor. " We women are no fools," she stated. 
"We know that a stove is higher than that." So the next models were made 
between 75 and 90 em in height, and the women showed more interest on the 
next visit. 

The evolution of the design was characterized by field experimentation rather 
than a strictly scientific approach of measuring such factors as temperatures and 
heat loss, which would have required more instrumentation and time than was 
available to the designers. (Also, there is still some controversy on methods of test� 
ing woodstove efficiencies.) The versatility of the mud/sand mixture allowed the 
designers to excavate the fire box and pot holes out of a block of this material 
instead of building up a structure around frames or forms (fig. 1). Therefore, new 
models and design changes could be made quickly during the development stage 
and tested against each other. Experimentation with firebox shapes, flue sizing, 
and burning efficiency was done while cooking with the stove. Improvements 
which reduced the cooking time for a pot of beans, for example, or which used less 
firewood to boil a litre of water, were adopted. Flue sizes were determined not only 
by how well and how long the fire would burn, but also by what sizes of chimneys 
were available from local suppliers. 

There is no exact formula for the "correct" proportions of sand and clay in the 
Lorena mixture. Constructing stoves from such materials requires considerable 
practice and local experimentation to obtain a mixture which will not �.:rack. 
Additives to strengthen the material such as cow dung, a mud binder used 
worldwide, and rice husks have been successful elsewhere. 

The stove itself consists of a block of day and sand mixed together with water 
which is supported by adobes, blocks, or any other locally available solid base 
(fig. 2). The tools ':'equired to build a stove are a hoe or shcwel1 a large knife, and a 
spoon for excavation. The stove design is basically a firebox with internal tunnels 
to the f'Ot holes on the top of the stove and the chimney. The pot holes are 
formed by carefuliy fitting various sized pots into the body of the stove. The 



Fig. 1. A Simplified Look at Lorena Stove Building 

Fig. 2. A bask Lorena 
cookstove. 
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perfect fit ensures that little heat or smoke will escape. Heat is controlled by means 
of vertical sliding dampers of sheet metal (fig. 3). 

Since the fife is enclosed in a massive brick�like structure and the induced 
draft can be control!ed, more heat goes directly tc the pots. Moreover, slow. 
burning fuels such as sawdust and other wastes can be substituted for wood once a 
wood fire is started. 
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Fig. 3. Stove Details 

I \ 

Side view of pothole 
showing tight fit of 
pot. Shape of che bc.:tom 
of the tunnel forces hot 
gases -1gainst the bottom 
of the .. )at while spreading 
the heat out across the 
bottom. 

Top view of pothole 
which shows that decreasing 
the angle between the 
inlet and outlet to the 
pothole creatc:s a 
vortex which keeps the 
heat under the pot 
longer. 

Front view of the 
firebox illustrating 
the simple sheetmetal 
damper controlled 
by a nail placed 
in a hole in the damper 
itself. 

Efficiency tests were conducted in local households on a 24,hour basis over a 
one-month period by a Station member who lived with families during the testing. 
Three local women who had been using the Lorena stove for a month were asked 
to return to using the three-rock fire for two weeks. By estimating at comparing 
the true volume of wood used during this period with a subsequent two�week 
period using the Lorena stove, and bearing in mind that the efficiency of any low
cost wood stove is largely dependent on the skill of the user, it was calculated that 
wood consumption with the Lorena decreased by about 35 percent compared to 
the three�rock fireplace. Other tests using similar methods (though not on a 
24-hour basis) at the Station indicated savings of up to 50 percent. 

To a technician in a well-equipped research centre these testing methods may 
not have much scientific validity. Such factors as the varying moisture or energy 
content of woods and the actual efficiency of the stove (percentage of available 
wood energy converted to cooking energy and space heating) are not accounted 
for. However, theoretical results are frequently unobtainable when the stoves are 
used in low-income households and the results of the Station's tests indicate 
significant monetary savings to local people - one of the criteria of any new 
technology. 

Local families saw the stove as the answer to a recognized problem and adopted 
it quickly. It was built from familiar materials, easily maintained, and, perhaps 
most important, was easily understood. The low cost of the stove played a large 
part in its rapid acceptance. Station members originally calculated that the cost of 
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a stove was approximately $4 if the clay and sand wei'e free and families built their 
ow11 stoves. In many locations, however, suitable �and or clay was not locally 
available. A more accurate average cost of materials, considering transportation, 
may be $10. 

About two to three days of labour are required to build and finish a stove. 
Some maintenance is also required to fill cracks which may occur and ro replace 
the chimney about every three to four years. The life span of the Lorena mudstove 
is not yet kn.Jwn. The best models have been operating conti�uously for three 
years without signs of break0own. 

Stove users perceived different b�nefits. Many considered the savings in 
firewood to be the principal benefiL The amount of money spent on wood has 
been reduced by about $4 to $5 per IT'.onth, a large portion of the local monthly 
income. Other benefits were generally seccnJary to the wood savings, and 
included the following: 

1 .  Ease of cooking. Many people stated that the fire required much less attention 
than an open fire; for instance the fire would �or go out easily and required 
little fanning. The raised Lor(_na stove also allowed the cook to gee off her 
knees, handle the pots wi�hout risking burns from the flames, and place the 
pots without worrying about them falling over. 

2. Decreased smoke. Smoke was greatly red�ced or eliminated completely in ail 
cases. Women often commented thM they enjoyed cooking rr.�re without a 
constant haze of smoke and tears. 

3. Hygiene. The raised platform kept dirt and animals from getting into the food. 
4. Safety. Because the pots are almost completdy enclosed by the stove body, 

there is little danger of small chlldren spilllng boiling food on themse!ves. 
Many people considered this a very important feature. 

5. Cost. The low cost of building the stove made people feel conFident about 
const:-ucting them. 

A more general benefit was the emergence of local artisans who �ecame profi� 
cient at stove construction and created small enterprises in a number of village». 
Even among the rural poor, people were frequently prepared to hire a stove 
builder for about $ 1 5  who, in turn, would provide all the materials and bmld the 
stuve. In some cases, these entrepreneurs gave courses in the villages on stove con� 
struction techniques. The introduction of the stoves also provided an opportunity 
for government health workers to discuss home hygiene, nutrition, and health 
care. 

One unforeseen disadvantage came to light as more stoves were built. A 
number of users disliked the stoves which did not heat the house as much as the 
traditional open fire - :m important consideration in the temperate highlands 
where the night temperature frequently drops below freezing. Some resolved this 
problem by building separate open fires for warmth on cold nights. Other users 
said that the Lorena stove did indeed heat the hou:.e as well as an open flame. In 
any event, though most people missed the sight of the fire and its direct heat, the 
majority felt that this drawback was more than compensated by the savings in 
firewood and the reduction in monthly expenses. 

Despite pressure from various national and international groups to launch an 
intensive promotion of the stove, the Experimental Station allowed the idea to 
spread on its own, without being forced. This is not to say that the stoves were not 
publicized. Efforts were made to build demo�stration stoves in different commu� 
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nities, make instructional literature widely available, show the stoves at fairs snd 
public places, and conduct workshO[JS on stove construction. Usually member.5 of 
a community learned of the scoves by word,of,rnollth. Once sufficient interest had 
been generated in the community, a course was arranged. The Station often pro
vided trained promoters or helped the group contact a person in the area who was 
proficient in stove ccnstruction and could give two- or three-day courses in the 
villages. 

This slow, gentle method of introducing the stove was necessary due to the 
limited resources of the Station, and beneficial because it allowed individual c '  l1· 
munities and artisans to adopt a technology, absorb it at their own pace, and 
adapt it to local nePds and preferences. This served to create a strong feeling of 
participation in the project among the trainees rather than mere passive accep� 
ranee. 

Certainly some mistakes have bee-n made. The greatest deficiency has been 
the lack of follow-up �y the Station or other trained stove�builders in the 
communities where stoves had been built or courses given. As with many new 
ideas ;nrroduced into traditional cultures, if the initial technology was pearly built 
or unused, the sentiment of an entire village could be negatively affeced. In one 
case the stove was rejected because the type of clay was incorrect, and small 
particles of mud were get:ting into the tortillas. The initial emphasis was on 
construction, often the role of the man of the family. Unfortunately, in some cases 
the husband was excited about the stove bur the wife was still unwre. The result, 
of cuurse, was that there were some well�made stoves which were never used and 
eventually fell into disrepair. To avoid this, more women are now involved in the 
program. 

The O'-'erall popularity of the stove has proven the Station's belief that if the 
stoves are truly appropriate to the needs of the rural peopl.e, then the project will 
carry on on its own without continued financial or technical support. After three 
years this goal is now in sight, and the Station is slowly withdra,'ling from 
promotion of the stove and is moving on "o other programs in appropriate 
technology. 

Further Reading: 

Some Perfomr.ance Tests on Open Fires and the Family Cooker. A report 
from the Woodburning Stove Group; Departments of Applied Physics and 
Mechanical Engineering, Technical University of Eindhoven and Division of 
Technology for Society, TNO, Apeldoom, The Netherlands. June, 1980. 

Ianto Evans, The Lorena Owner-Built Stove. Volunteers in Asia, Box 4543, 
Stanford, California, 94305, USA. 1979. Detailed instructions on construe· 
tion. 

S .  P. Raju, Smokeless K:tchens for the Millions. The Christian Literature 
Society, Post Box 501, Park Town, Madras, India, 1953. An earlier booklet on 
ho\'l to construct similar stoves in India. 

Contact: The Ar .. ovecho Institute 
359 Polk Street, 
Eugene, Oregon 
USA 97402 
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Two Professionals: 
Complementary Skills 
and Cast Iron Stoves, 
Afghanistan 
Claus Christensen 1 
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One case study in the first Handbook on AT described three years of 
work to improve the traditional technology of an iron foundry in He rat, 
Afghanistan, which produced plowshares. Local foundrymen, in con� 
junction with a group of Danish engineers, designed a cupola furnace 
which was more efficient and produced grey cast iron - a more versa� 
tile and better quality casting material than the white cast iron obtained 
previously. With the new techn1que the foundry could produce a wider 
range of better quality products at a lower cost. 

The new furnace is made from three oil drums lined with refrac:ory 
clay (fig. 1), and uses a gasoline-powered centrifugal blower. It is 
charged from the top with coke, lime�tone, and scrap iron. It can 
operate at temperatures up to 1350°C, for about four hours, and can 
hold 1 to 1.5 tons of molten iron. The furnace was recently modified for 
easier maintf!nance of the refractory lining. 

The design criteria heavily emphasized the basic concepts of AT: 
reasonable costs and close collaboratiiJn between the users and the 
outside advisors - in other words, it was feasible. With the help of a 
prototype furnace built in Denmark the outside advisors acquired a 
practical expertise comparable to that of the Mghans and could 
therefore appreciate the remarkable level of skill required to use this 
process. A prototype of a large six-man manual bellows made in 
Denmark proved impractical. 

This case study is an example of sensitive technical advice given in 
the context of the user's reality, not that of the outside advisor. The 
original case study was terminated only after initial technical problems 
had been solved and a new furn,"lce constructed. 

Now, after another five years of operation, some pertinent ques .. 
tions may be answered: Did the design really prove itself in practice? 
Did the fcundry fulfill its potential to produce new products? VI as the 

!A consulting engineer, Virum, Denmark. 
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improved technology adopted by other fm1ndries in Afghanistan or 
elsewhere? 

The results in Herat have been impressive. The Noor foundry now 
produces a variety of coal stoves, pressure cookers, pots and pans, spare 
parts for local industry, ami most of its own capital equipment. Claus 
Christensen., the original ''rapporteur," has continued to provide 
i�formal technical assistance to Mr. Nureddin, the foundry owner, and 
his sons. His description follows. 

I visite...! the foundry at;ain over three years later in late 1977. I was amazed to see 
that all the equipment was in working order. The cupola looked well used; more 
recently a new cupola of similar design has been put into use. Cast iron is still 
poured from a ladle into moulds set in the ground (figs. 2, 3). Although many of 
the machines and tools had occasionally broken down, all had been repaired 
because they were useful and because they could be repaired locally. Nureddin had 
invested a lor in raw materials, patterns, and new products. 

The new furnace is fueled with coke. The traditional fuel, charcoal, will nor 
produce high enough temperatures. Nureddin now has a coke oven made from 
locally�available brick (fig. 4). He does not produce high quality ..::oke: the local 
coal is not en<:irely suitable for this purpose, nor are good refractory bricks 
available for making ovens; bur thf' coke he does produce is of sufficient quality. 

Visually and technically, the stoves produced by the foundry are most 
impressive (fig. 5). Nureddin was producing fom .Jiffer-:-nt types for space hearing, 
water heai:i:�g and cooking -- and made about 300 stoves since 1974. These stoves 
can use local coal which is much cheaper than wood. Deforestation is almost corn� 
plete in the region. Stoves made of mild steel sheeting, sometimes line-d with clay, 
are also available but they dderiorate rapidly when fired with coal. On the other 
hand, they cost about one�third of the price of the cast iro� stoves. 

Fig. 2: Tappirag molten iron from the 
cupola furnace. 

Fig. 3: Pouring iron into moulds. 
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The first staY� design was done mainly by me during my last stay with them in 
1974, but it was based directly on a pattern which his sons had made. Their idea 
was based on a scrap piece of an old_ stove, probably Russian. Their d�sign, 
however, suffered from two major faults: it was too large to make moulds for it 
with the weak local moulding sand, and assembly of the stove would have been 
difficult. We improved the design and introduced a new casting technique, using 
patterns made by a carpenter employed at the foundry. From there, Nureddin has 
been able to develop and produce three other kinds of stoves, one of which is 
round. 



Fig. 1: I\'urcddin's son and 1\:<.)or Foundry stove. 
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Fig. 6: Nureddin with aluminum pots and pressure cookers. 

Fig. 7: New casting technique. 
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the old furnace he can cast plows, and only plows, from otherwise usel�ss material. 
In one melt with the old furnace he can produce 500 to 1000 plows. He produces 
about 3000 plows annually. 

The cooking pot shown in your first handbook was made by me in Denmark. 
Although Nureddin has tried many times, he has 'l.ever been successful with this 
very thin iron casting. It is more or less a joke between him and me that he tries, 
because he does not believe anybody would like the Danish Jesign. The pattern 
was donated by a Danish pot foundry. To prodl'ce aluminum pots he uses mainly 
aiuminum ptstons from scrap engine blocks which he melts in a crucible. For the 
pressure cookers I developed a polishing method in Denmark aml taught it to 
Nureddin by correspondence with success. He also makes rough castings of spare 
parts for a local cotton factory, which the factory then machines to size in its own 
workshop. 

The traditional technique for making moulds for plowshares was highly 
developed but it could not be improved w:thout introducing real mouldi!lg 
machines, nor is the technique easily adapted for manufacturing other products. 
Moulds for pots or mortars were made individuallv on a rotating turntable, a slow 
technique not suitable for mass production. 

To make new products such as stoves required a new casting technique (fig. 7). 
We introduced mouldboxes, or iron flasks, which -:ar be made at the foundry, to 
cast the relatively large and flat stove components. To make the sand mould for 
one component, a flask is set on a wooden pattern plate forming one face of the 
component and sand is packed on top. After turning, the pattern can be lifted off 
without breakage of the sand; this flask is then mated with another flask 
containing the mould of the other face (fig. 8). Wooden patterns are maUe in the 
carpentry shop. Circular patterns such as those for stove cooki:tg rings are made 
on a pedal-powered lathe and sandinf; machine (fig. 9). 

Wh:ie Nureddin's foundry has successfully adopted new techniques, his 
competitors have not ?dc,pred either the (Upola foundry or the flask moulding 
technique. One other foundry is using a ·_gasoline-powered bloYJer, made by the 
same blacksmith who m8_de Nureddin's (fig. 10). A few people who used to operate 
the hand-powered bellows wer_e put out of work but only temporarily. At that 

Fig. 8: Sand moulds in flasks before mating. 



Fig. 9: PcdJ,l-powercd lathe and sander. 
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time there \\'cb verv link �urplu� labour m Her at heL<JLhe uf d1t' eL·nrwmi..._ h,,� lll\ i n  
neighhut1nng Iran. 

The m,m \\-hll implemented a blm\ l'r �m his traditional lurnalt' rdu1..c� to 
adof)t anything else; but his son frequentlY \'bits 0:ureddin\ fuunllrv tll Jisc�bc
ncw tt·chnique�. Thi� i� a departure from lucal tradit iLm \\·here L'\H\'ll!1l' arJcmh 
keep:; his "kno\'-'-hott·" to himself. I'\ u n:Jdin i.-, a remarkable m;lll 11·ho U /l<_kr
srands the transfer d knowleJgc, .:mJ sees traditional :•ttitudcs as the main impeJ
imcnt tu Jl:'\·dopmcnt. l expect the cuming �t·neratilm to spn:aJ the tech nulDgv . 
\\'ith the exception of somt• help frum one government llffkial ,  the prucess of 
i nrroJucing net\· techniques ha.-, he'-'n �uredJm's initimive alone. 

In otht•r countries, to nr.- kno\1.·\edge, onlv unc ot her cupola nt our design h�l:
becn i ntroduceJ . This ftlundrv, a cooperati\·t: with the :>urport of a small 
irdustrie::. den.'lopn"'\UH mg�mi::atiun, inswllcd a cupola furnace. Thev had uccess 
to much mure equipment than \\'C haJ in Herat, <:�nd �._·\aimed to be expe,·ienceJ 
and were highlv educated, hut the fuunJry IS nm\· doseJ. Thi:> project was hea\·ilv 
dependent un gowrnment officer:> for aJ\·ke and funding; their experience with 
moukl-makil·,g was inaJcljUJte and they could not organi::e thcmseh-es for m<lss 
production. There have been other requests for information on the design of the 
cupola foun�lr;,· hut its capacity was too large for the intended usc. 

ln retrospect, the success of the new techniques in Herar rests mainly on 
i'-,;ureddin's enthusiasm and his skills, both with techniques and people. Thc�e 
abilities have to be present before such a project is started. 

Contact� Claus Chnstcnsen 
Bynke\·nng: 1 1  
D K  2S30 Virum 
Denmark 
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Development Workshop: 
A Local Catalyst, Iran 
Julia Williamson1 

For the last seven years the Development Workshop, a group C'f 
architects, town planners, and researchers, has been concerned with 
shelter and settl�ment needs in Asia, Africa and the Middle East. 
Working with local !Juilders, they he!p improve local materials and 
methods for setting uk1 small-scale building industrie& such as lime and 
brick kilns, and implementing building and planning projects. 

The efforts of the Workshop are guided by the following general 
perceptions: 

1. Indigenous housing systems are being neglected, if not actively 
undermined. Since traditional systems .<'re outside tht:: international 
market economy, they cannot compete with the large construction 
firms which create a market by discouraging self#reliance. 
2. Local people have the best understanding of their own areas, even 
though they may have difficulty articulating this. 
3. Where locally available answers to a particular problem are unclear 
because of changing conditions, one should look at solutlcms arrived at 
in similar socio�economic and environmental conditions. 

The experiences of the Workshop in han, descl'ibed here, 
demonstrate its catalytic methods of encouraging self#reliance. 

In Iran, over the last few decades, a disproportionate amount of investment 
went into urban rather than rural areas. One result of this was a vast discrepancy 
between regions in available education, medical care, employment, services, food, 
and energy suppliers. With the migration of workers to cities, the passage of 
legislation allowing only registered contractors (usually urban based) to construct 
public building projects, and a heav·:�handed government policy of capital 
intensive development, indigenous m.;rhods of Duilding were disrupted. Local 
materials such as mud brick, an excellent insulator against extremes of heat and 
cold, were ignored in favour of expensive concrete ard steel generally imported to 
Iran. In the north, metal sheeting replaced roofing tiles, creating unemployment at 
the kilns. Throughout Iran, the traditional narrow streets which protected 
inhabitants from sun and wind were ripped open by wind--swept boulevards which 
offered no shelter from the elements. 

I A member of the Development Workshop. Drawings are by Allan Cain. 
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Fig. 1. Village builder's drawing of his house 

In 1974, the Development \Vorkshop was invited to participate in the large 
Selselsh Integrated Development Project in the mountainous western province of 
Luristan. The majority of the province's inhabitants, the Lurs, had a short history 
of permanent settlement and their agriculture, building, and settlement planning 
were not highly developed. While their nomadic tents were skillfully designed, 
their permanent housing was of extremely poor quality. The ambitious project 
sought to improve public health, literacy, agriculture, roads, water supply, 
building, and plaiming, with Development W ';-kshop involved in the latter two. 

Development Workshop researched local techniques, as ;essed the potential 
for development, and decided what could be done at region-,! and village levels. 
The Workshop decided that the following should be estab!ished to develop self� 
reliance and ke.�p capital within the region: 

1 .  i\ building team to do contracting on a cooperative basis with locai labour. 
2. Small industries such as kiln manufacture for making bricks and lime. 
3. A building team to handle community projects such as schools and clinics. 

Trai:ling was directed to that group of men who, in the relatively short period 
of permanent settlement, assumed the task of building for other villagers. 

These men were generally from a landless class of the area. In a society where 
land is the prime investment and the only security, these people represented one 
of the poorest economic classes of the community and had little technical speciali� 
zat:on. Despite their lack of skills, however, they were able to identi� the 
pruLl<!IUS a�d resources of the area, and the appropriateness of suggO"<;;ted solu� 
dons. 



Fig. 2. Village Bathhouse: Drawing technique adapted from 
loc:al technique 
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Training was assisted by traditional master builders from central Iran, where 
vault and dome building is among the mo�,t technically sophisticated in the world. 
Kiln-fired and sun-dried mud bricks were their basic material. 

Development Workshop acted as a catalyst between the two groups. In the 
winter of l97i when the proj:;'ct area was snowed in, they organized a training 
workshop in the desert city of Yazd. This city maintains an active tradition of 
building which still responds to today's needs. As well, Yazdi master builder� had 
been emploved in Luristan in public building projects so a precedent for a "tech-
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nology transfer" htd already been set. Discussions took place indoors in a make
shift classroom, while an outdoor yard was used for tcstiog and practising. 

In the chilly mornings the builder� sat in discu,;sion around the classroom 
stove. The \Vorkshop leader made an effort to dra>.v our evc·n the most reticnt 
participants. 

In the afternoon diffcrcm designs for such thi:1gs as arches and foundations 
were taken out to the yard, construcreJ, rested, and compared. In this way, the 
builders tested a variety of techniques that the)' cou\d adapt independently in 
their own work and continue w imprcwe upon. The evenings were de\·oted to 
literacy classes which incorporated the building terminology cncoumered in the 
daytime technical sessions. 

Earlv in the instru...:rion a cro.ss-culturul problem emerged: how could the 
villagers, master builders, and Development Workshop member5 communicate 
ideas? Each had different methods of designing buildings. The village builders did 
not usc drawings. The master builders only used graphics to si1ow the intrinltc 
patterns of their tile and brickwork, but not the form of the building. 
Development \'('orkshop used modern dcJf(ing plans, sections, and elevations. 
Some standard practice was needed, particularly if the local builders were ever to 
compete for commercial contra(ts. Modern techniques had to be adapted to local 
drawing skills and perceptions. 

Pt.'t�' ;, ,, · ' " ' - I ,! 
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Fig. 3. Mud Brick Vault and Dome 

Housing, with Wood Tie Beam 

Fig. 6. 
Interior of Village Bathhouse 



The village builders were asKed to draw their houses and all produced the 
same sort of drawing (fig. l ) ,  a L'ombination of a building plan and elevations of 
doors, windows and trees, as if these were folded flat. There b much more 
emphasis on the main door, the courtyard space and trees than on the physical 
structure. One can view this drawing from any direction; thcr.e is no top or 
bottom. This drawing technique reflects the way in which buildings are designed 
in the project area: custon1er and builder walk around a building site, roughly 
sketching the form on the grounJ. Construction details ·,�,•ere not drawn, they 
come out of the builder's head. Likewise, the trainees cou!d sit around a sketch 
and discuss it, unlike the modern draftman's drawing which can be read from one 
side only. 

Fig. 4. Workshop discussions and training 
Fig. 5. Building a Community School 
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Development Workshop combined the local approach with more formal 
drawing techniques (fig. 2) for a village bathhouse later built by the worksl10p 
participants. Four sectional views are folded out frcm the plan drawing in th<;. 
centre; like traditional drawings, it can be viewed from any side. The concept of 
sectional views was explained by cutting sections in cardboard models. 

Other simple and affordable techniques \Vere introduced. Though Luristan is 
a region with frequent major earthquakes, few people built houses resistant to 
them. The possibility of strengthening traditional vault construction with wooden 
ring and tie beams was tested and larer incorporated into construction projects in 
the villages (fig. 3). An ordinary soft�drink bottle was found useful for testing soils: 
local soils and water were mixed in it. When the components settled, the propor� 
tions of sand, clay, and silt could be determined and the soil's bearing strength 
estimated to determine if more sand or clay needed to he added for a particular 
application. Buoyed by a new�found spirit of inquiry, the trainees experimented 
with adding stabilizers such as lime, bitumen, or cement to mud�wall coatings to 
improve their weather resistance. 

The three�momh workshop completed, the builders went on to on�the�job 
training in cornrr.unity projects (figs. 4,5,6). Armed with new technical solutions 
and a training technique all within the abilities of the builders, the following 
wimer they conducted their own workshop on their own initiative. They took on 
more apprentices, roughly followed the previous o..:urriculurn, and doubled the size 
of their team to about 30. 

Contact: The Development Workshop 
15 Strathmore Rd. 
St. Catharines, Ontario 
Canada L2T 2C4 
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Social Structure and Solid Waste: 
An Adventure in Problem Analysis 
Tom D'Avanzo1 

Trash can be valuable - literally, as a source of livelihoods and, figura, 
tively, as a source of insight into defining development problems. 

Solid waste disposal in most of the swelling cities of the Kess, 
developed countries is poorly served by public facilities: dumptrucks, 
trash com(Jactors, and other modern means are lacking. The result is an 
impulse to intervene with bureaucracy and technology. 

An ?.nalysis of solid waste disposal in Cairo started with conven, 
donal assumptions. But an anthropologist and an operations research 
specialist combined their talents to look at the social and economic 
aspects of the city'� waste processing system. The aim was to avoid a 
conventional technological/bureaucratic "fix" for a problem that could 
better be defined in other terms. 

An analysis o: Cairo's solid waste management needs illustrates an obvious and 
often ignored fact: Defining a problem sets the context for its solution. Socially
oriented analysis may complicate a problem, introducing factors that resist tech
nological manipulation. Rut the results may be worth the trouble. 

The solid wastes of a big city must be disposed of - - buried, burned or reused. 
Reuse requires a production system and a market for the products. \'f./ asre manage
ment in Cairo is based on materials reuse. Cairo has no elaborate waste disposal 
system. In poor areas of the city, residents and goats dispose of what trash there is. 
In middle and upper income �:rt'as, which produce potentially valuable trash, sea� 
venging has bCcen developed into a large, elaborate system. 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 Zabaline. The Wahiya act as brokers. They purchase waste col
lection rights from building owners, paying commis::;ions that vary with the size of 
a building and the value of its waste. The Wahiya brokers collect fees from the resi� 
dents. They also rent to the Zabaline the actual right to pick up the trash. 

1 Reprinted with permission from "Pasitam Design Notes" No. 13 ,  1979. (indinna Uni\'crsity, 
Bloomington, Indiana, USA 47405} This is a summary of an analysis of the Cairo solic! w1ste dispo:al 
system by Kingsley Hayres and Shcrif M. El-Hakim, "Appropriate Technology and Publi<.: Policy: The 
Urbnn Waste Management System in Cairo," The Geogn!phical Review, 69:1 Oanuarv 1979). 
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The Zabaline Christians are socially-marginal people in a Muslim country. 
About 40,000 Zabaline families live in l l  shantytmvn satellites of Cairo. They 
derive their income from collecting and sorting waste into marketable compo
nents, and by breeding and selling pigs (pigs are not unclean to Christians). 

Nothing is wasted. About 2,000 tons of paper are recycled every month. Cor
ton and wool rags are reprocessed for upholstery and bla�kets. T1n is pressed and 
soldered into vessels, toys, and spare parts for machinery. Glass and plastic are 
reused. Organic matter 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 Zaba!ine for rmv materials. 

In terms of sanitation, the Cairo system is efficient. Solid waste is collected 
and reused. The Christian Zabaline also sell about ten tons of pork eacb. day. The 
Zabaline make money out of trash. Some retire in financial security. 

But the system is not without its costs. These include a high infant mortality 
rate � estimated at 60 percent � among the Zabalin"·s who live amid wastes in 
the desolate fringes of the city, and are often uprouted as Cairo's borders expand. 
Health centres, schools, water, electricity, and other municipal services do not 
exist. 

The Governorate of Cairo has considered importing incinerators, waste 
collection vehicles, and other sophisticated waste disposal technologies. These 
could satisfy immediate waste�disposal needs. At least one development agency 
has considered the Cairo trash situation as an opportunity for a technology�based 
waste�disposal project. Trucks with trash�compactors would collect solid waste. 
But the Zabuline and Wahiya would be d..::prived of income, and Cairo would lose 
a source of raw materials. 

The Zabaline's high infant mortality rate poses a problem of public health. 
Social services, potable \Vater, and other public facilities might resolve it - at a 
cost. How would such interventions affect the waste collection system? What 
aspects of the system are most sensitive to intervention? In short, how does the 
system work and \vhat factors must be considered when trying to improve it? 
What, in the final analysis, is the problem? 

In modern Western urban settings, \Vaste disposal problems arc chiefly econo� 
micltechnological and environmentaL The high cost of labor impels capital substi� 
n�tion. (The high costs of public labor have in some places stimulated the use of 
contractors for waste collection and disposal.) Sheer volumes of trash plus the 
high costs of recycling create problems of where to put it. And trash has become 
the subject of elaborate specialized technology, a high�capital technology of mate
rials handling, compaction, and disposal. 

To transfer such technology to Cairo and other cities of the developing world 
is fairly simple - and not unlikely, if trash technologists (sol:d waste management 
system specialists) are invited to define the problem. 

But the appropriateness of a technology is never just a technological question. 
A technological fix could be costly and inefficient in social, organizational, and 
economic terms. Here, as in any effort to define a system design problem, the crux 
of the matter is not to rely on technological intuition or to copy an arrar.gement 
that works somewhere else. It is instead to ask and answer certain essential 
problem-defining questions. 

1. What is currently going on? How does it work? What are its apparent costs and 
effects? (What, in other w�rds, is the initial system?) 
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2 .  What is good and what i� �ad about this system? (What values will be served 
and hurt by changing or rer::1acing ir?) 

3. Then, and only then, what might be done and how? 

Somewhat fortuitously there was a multidisciplinary examination of these 
three questions in the case of solid waste disposal in Cairo. The analysis looked at 
social and economic factors as well as the narrower topic of technology. It 
discovered a waste collection system that is labor intensive; that docs not have to 
be ordered, managed, and capitalized by the public sector; that recycles materials 
efficiently; and that incurs grievous health costs. 

The Cairo analysis established the basis for an intelligent definition of some 
significant problems. It illustrates an itT.portant point: Many development prob
lems can be defined in altern<: rive ways. The effe,:rivenes:; of a definition will he 
determined by the kind of analys.; that is made. Too often such analysis is con
strained by precooceived soluti('n�. This case offers if not a model, then at least an 
argument for using more than techn,)\ogicDI intuition in defining certain kinds of 
developmental problems. 
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Who's Listening? 
Ken Kesey 
A description from One Flew Over the Cuckoo's Nest of the insensitive 
weight of bureaucracy coming to bear on a remote community is more 
eloquent than non-fictional accounts. Here the government is going to 
install a large hydroelectricity dam; 1 the case study following describes 
the installation by the Canadian government of a sewage disposal plant. 

The first man stops and looks the village over. He's short anJ round and weanng 
a white Stetson hat. He shakes his head at the rickety clutter of fish racks and 
secondhand cars and chicken coops and motorcycles and dogs. 

"Have you ever in all yqur born days seen the like? Have you now? I swear to 
heaven, have you ever?" 

He pulls off the hat and pats his red rubber ball of a head with a handkerchief, 
careful, like he's afraid of getting one or the other mussed up - the handkerchief 
or the dab of damp stringy hair. 

"Can yot: imagine people wanting to live this way? Tell me, John, c-an you?" 
He talks loud on account of not being used to the roar of the falls. 

John's next to him, got a thick gray mustache lifted tight up under his nose to 
stop out the smell of the salmon I'm working on. He's sweated down his neck and 
cheeks, and he's sweated clean out through the back of his blue suit. He's making 
notes in a book, and he keeps turning in a circle, looking at our shack, our little 
g-'Irden, at Mama's red and green and yellow Saturday-night dresses drying out 
back on a stretch of bedcord - keeps turning till he makes a full circle and comes 
back to me, looks at me like he just sees me for the first time, and me not but two 
yards away from him. He bends toward me and squints and lifts his mustache up 
to his nose again like it's me stinking instead of the fish. 

"\'Vhere do you suppose his parents are?" John .1sks. "Inside the house? Or out 
on the falls? We might as well talk this over with the man while we're out here." 

"l, for one, am not going inside that hovel," the fat guy :.ays. 
"That hovel," John says through his mustache, "is where the Chief lives, 

Breckenridge, the man we are here to deal with, the noble leader of these people." 
"Deal with? Not me, not my job. They pay me to appraise, not fraternize." 

This gets a laugh out of John. 
"Yes, that's true. But someone should inform them of the government's 

plans." 

l From ONE FLEW OVER THE CUCKOO'S NEST by Ken Kesey. Copyright© 1962 by Ker, Kesey. 
Reprinted by permission of Viking Penguin Inc. 



46 

"If they don't already know, they'll know soon enough." 
"It would be very :.implc to go in and talk with him." 
"Inside in that squalor? Why,  l'l! just bet you anything that place is acrawl 

with black widows. They say these 'dobe shacks always house a regular civilization 
in the walis between the sods. And hot, lord-a-mercy, I hope to tell you. I'll wager 
n's a regulur oven in there. Look, look how overdone little Hia·,..•atha is here. Ho. 
Burnt to a fair turn, he is." 

He laughs and dabs at his head and when the \Voman loob at him he stops 
laughing. He c!ears his throat nnd spits into the dust and then walks over and sits 
down in the swing Papa built fo r n,c in the juniper tree, and sits there swinging 
back and forth a little bit and fanning himself with his Stetson. 

\XIhat he said makes me maddt"r the more l think about it. He and John go 
ahead talking about our house and vii!age and property and what they are worth, 
anJ I get the r:otion they're talking a hour these things around me because they 
don't know I speak English. They are probably from the East someplace, where 
pF:ople don't know anything about lnJians but what they see in the movies. I 
think how ashamed they're going: to be when they find out I know what they are 
saying. 

't let them say another thing or two about the heat and the house; then l stand 
up anJ tell the fat man, in mv verv best schoolbcok language, that our sod house 
is likelv to be .:ooler than any one of the hou5es in town., lacs cooler! "I know fnr a 
fact that it's ccoler'n that school I go to an.d even cooler'n that movie house in The 
Dailes that advertises on that sign drawn with icicle letters that it's 'cool inside'!" 

And I'm just about to go and teli them, hm-. , if they'll come on in, I'll go get 
Papa from the scaffolds on the falls, when I see that they don't look like they'd 
heard me talk at all. They aren't even looking at me. The fat man is swinging back 
and forth, looking off down the ridge of lava to where the men are standing their 
places on rhc sc«ffolding in the falls, just pbid-shirted shapes in the mist fro m this 
distance. Every so often you can see somebody shoot out an arm and take a step 
forward like a swordfighter, and then hold up his fifteen-foot forked spear for 
somebody on the scaffold above him to pull off the flopping salmon. The fat guy 
watches the men standing in their places in the fifty-foot veil of water, and bats his 
eyes and grunts every time one of them makes a lunge for a salmon. 

The other two, John and the woman, are just standing. Not a one of the three 
acts like they heard a thing l said; in fact they're all looking offfrom me like they'd 
as soon 1 wasn't there at all. 

And everything stops and !l.ar).gs this way for a minute. 
I get the funnies;. feeling that the sun is turned up brighter than before on the 

three of them. Everything else looks like it usually does - the chickens fussing 
amur.d in t.he grass on top of the 'dobe houses, the grasshoppers batting from 
bush to bush, the flies being stirred into black clouds around the fish tr�c!.::5 by the 
little kids "lith sage flails, just like every other summer day. Except the sun, on 
these three strangers, is all of a sudden way the hell brighter than usual and I can 
see . . .  seams where they're put together. And, almost, see the apparatus inside 
them take the words I just said and try to fit the words in here and there, this place 
and that, and when they find the words don't have any place ready-made where 
they'll fit, the machinery disposes of the words like they weren't even spoken. 
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Users Making Choices In 
A Fragile Environment, Canada 
Most of the case studies in this book describe a style of interaction, a 
sharing of knowledge between local people and outside consultants. 
This case study illustrates a vadation of this process, termed 11participa· 
tory research."1 Briefly, participatory research is a method of social 
investigation, an educational process, a means of taking action 
involving a whole comxnunuy, including the most po�verless. 

It has long been recognized that there is an unde1 -utilized sto .k of 
indigenous technical knowledge, particularly in �-,g;:L-ulture, in many 
Third World communities. In some cases, local peop'·· · ·-.! more capable 
of providing background data on the social and eco?:�J· �  ic aspects of the 
problem; in others, they C?n provide accurate technical information, 
though not necessarily in a formal manner. But in many development 
initiatives this local expertise is not respected. The outside experts have 
a mon[}poly; only they can sell their knowl�dge, local people are n0t in 
�he international knowledge market_ 

Participatory research attempts to involve a broader base of the 
community by promoting local control of the research process and put
ting the tools of inquiry into the hands of the community. It attempts to 
demystify the process of social or technical research by having investi� 
gation and analyses of alternative solutions conductCd by the communi� 
ty itself. 

In some ways, participatory research is an extension of earlier work 
in community development by Paulo Friere and other. who haH 
looked for a variety of techniques to promote c.::>mmunity action. At a 
theoretical level, participatory researchers are trying to clarify the con# 
ditions under which this process is possible. 

Is real local control (of this process) ever possible, and if so, under 
what conditions? Does this approach ignore the inertia of a state 
apparatus which, in LOSt countries bo:asts access to huge amounts 
of capital and labour relative to individual villages, and which his
tory has shown with few exceptions, favours urbanization and 
industrialization to the neglect of rural productioi1?Z 

1 Adapted from the sources listed in the references. Graphics wen: provi,L�d by Witold Rybczynski. 
2 Ted jackson, "Rural Sani[ation Technology," A5signment Childrt;l, 45146, UNICEF, Spring 1979. 



The last section of the Handbook on Appropl'iate Technology dis· 
cusses the necessity of community participation and the role of an AT 
"catalyst" - whether a community development worker, an adult edu
cator, a technologist, or a group of such people - who is willing to dis
cuss and assess options with the local people and help them implement 
their chosen solutions. 

Sometimes, though not often, the community itself chooses consult
ants who are willing to blend their knowledge with local ability. But 
what is the "catalyst" to do when local or central government officials 
block the discussions of options or hinder the implementation of com
munity choices? Are the outside consultants generally willing to go 
beyond simply applying technology and enter into negotiations with au
thorities on behalf of th!!ir clients? Are the consultants able to view the 
immediate project as part of a larger process of change? Clearly the con
sultant is not always in a position to do thh:. Frequently he or she is 
chosen and paid by an outside agency whid· does not have a bas;,; in the 
community and the community is not the direct client of the- expert's 
services. 

Thle following case study illustrates a unique experiment in 
Canad.-l 's 41Third World." It provides no definitive answers to the above 
questions but it does indicate why it is necessary to ask them. An indian 
community in northern Canada has been trying for over four years to 
overcome an imposed an" inappropriate answer to a water pollution 
problem. It is an uncommon situation: the Indians hired their own tech
nical consultants. 

Big Trout Lake is a sm.::tll .ndiaf' reserve in a remoc:� region of Northern Canada 
which needed an improved water supply �2d sewage disposal system (fig.l) .  The: 
lake, the: main source of drinking water, had b•:come seriously polluted by human 
wastes. To solve this problem, the CanaC;·m federal government devised a schEme 
which is a classi..: application of unrealistic deosions, insensitivity to cu�tural con
cerns, and indifferenc.. .. LJ Jo,�:J.l o;-·inion, social or economic .:osts. 

Village of 
Big Trout Lake 

Big f rout Lake 



49 

One of the reasons for the failure of the government solution is a century of 
federal government control of Indian affairs. Little, if any, emphasis has been 
placed on working with Indian communities, particularly those dependent on 
government funds. Government bureaucracies have traditionaHv resisted local 
participation when allocating government resources and this has become a 
common plight of low�income communities worldwide. Only within the last 1 5  
years have Canadian Indians had a chance to participate i n  managing their own 
development and choosing more suitable technologies. Recently, both withh 
government and Indi3n organizations, it has been recognized that a less 
dependent structure is needed to strengthen Indian institutions a11d change the 
government's traditional ''top down" approach. New initiatives are pruceeding 
but the inertia of the past remains. 1 

The Big Trout Lake community consists of a number of settlements linked 
together by a causeway (fig.2). Its 600 inhabitants are Nishnawbe (Cree) Indians, 
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f 
See The National indian Sccio-Economic Development Commince, 'To Have What Is One's Own," 

October 1979, for a bummary uf past initiatives and new proposals for change. 
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\Vith the exception of 60 govcrn[l\t'nt employees who run the :.choo\, nursing 
station, weather station, <:�nd air strip. The rt'servc is inac..:ess illle hy rnaJ ur boat 
and is serviced by regularly-scheduled small aircraft. Most supplies and personnel 
must he flown in, making transportation and travei costs a major expense. 

The region is flat, rocky, and sparsely forested. The dimate in winter is severe 
with average high and low temperatures of between -20° and . 30°C. By mid
summer the temperature has dimbed ro between 10° and 20°C. Snow covers the 
ground for more than half the year. 

Over the last few dec�des, the traditional local economy of Big Trout Lake, 
based on hunting, fbhing, and trapping, has been crodeJ by che change from a 
mm1adic to a settled society. The l11dians now hJve a welfare economy dependent 
on government funding for development programs. Even so, permanent wage em
ployment is normallv available for less than 10 percent of the Indian community. 

The Nishnawbe of Big Trout Lake, though isolated, do have access to the 
r:1ost modern consumer technologies (the 1 50 households buy nearly 300,000 
disposable diapers a year). H _w;ever, they have had only limited access to the pro
duction or service technologLs \vhich they need to develop their agriculture and 
forestry resources. 

In the last Jecadc, the locally-ele,:ted Band Council has been granted the 
authority and some resources to administer its owf1 affairs. The older leaders and 
younger administrators now realize that they mu::>t control local development pro
jects. Local leaders have had tr.Juble translating international AT jargon into 
Cree, but the Indian people do have a concept of AT which is largely intuitive: 
"They are simply technologies which make sense to lncal people." One women's 
group meeting decided that AT is compatible with the Indian philosophy that 
"what we see is created for us to use and not destroy." 

Most of the Big T DUt Lake area consists of bedrock covered by a few feet of 
soil. The Indian households have outdoor pit latrines and when an outhouse is 
located near the iake, contaminated water can be carried underground along the 
rock shelf to the lake. Most of the \.Vater used domestically comes from the bke 
and, after use, it is returned to the lake along with fecal poHution from septic tanks 
and outhouses. 

The population was \veil aware t!-,at the water \vas contaminated, and that its 
quality, clarity, and taste were deteriorating yearly. For this reason, they obviousiy 
prefered to f::rch chlorinated drinking \Vater from the "safe" taps at the school c-r 
weather stat: on, or take water from far out in the lake. ln winter, blocks of lake ice 
are cut and hauled ashore by snowmobile. 

The home.; of the non-Indians, on the other hand, are provided with a piped 
water supply. Furthe··more, almost all non-Indian households have septic tanks 
and indoor plumbing with flush toilets. 

The spring run-off of rain and ;:teltins snow incre,1ses the pollution and the 
incidence of diarrhea, dysentery, and hepatitis, particulady in the Indian commu
nity. In the early 1970s, eight bore holes :':quipped with hand pumps were in· 
stalled, seven of the hand pumps failed after a few months of service. (In a later 
study, a consultam noted that the same make and model of pumps were installed 
in a large water supply project in West Africa and broke down on average after 
two weeks of use.) 

In 197 1 ,  federal government studies proved what the residents already knew, 
that the lake was severely polluted, and placed the blame on the malfunctioning 
septic tanks in non-Indian buildings and the existing sewage lagoon which services 
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the schc -=>I. Engineering consultants fron-: southern Can<Jda were hired by the gov
ernment to prepare plans for a new sewage system, and final plans were accepted 
by the D..>parrment uf Indian Affairs and Northern Development (OlAND) in 
l Y76. A sewage pipeline would collect waste water from government bui!Jmgs (in 
effect the non-Indian community), and transport it via nvo pumping stations to 
an extended aeration plant for treatment and subsequem discharge into the lake 
(fig.2). This system, common i,l more temperate southern Canada, had serious 
shortcomings in a remote sub-arctic region. Sub:,equent studies showed that: 

I .  The proposed svsr,·m would not eliminate all the major sources of pollution. It 
would service only the smaH number of houses with piped waccr. T a use such a 
system requires indoor plumbing. The Indian houses could not he connected to 
this system. 
2. The system is complicated, expensive, and difficult to maintain in such a re
mote location. Tht> chance of breakd< .. nvn ami subsequent discharge of umreat.._·d 
sewage into the !aLe is high. The operating record of similar systems elsewhere in 
northern Canada has not been good. 
3. It does not consider the need for a better \Vater supply system to complement 
any waste disposal system. 

One consultant later noted that such sewage systems are expensive under the 
best of conditions and Big Trout Lake offers some of the worst. Another consult
am bluntly called it ''tedwological apartheid.'' As later studies showed not only 
•.vere the government's terms of reference faulty but also the recommended solu
tion was technically and financially regrettable. 

Construction on this project began in 1976 but was halted as soon as the 
Indian community discovered what the DIAND plans included. While dynamit
ing trenches for the sewc.ge piping, government work crews entered the Indian 
cemetery in the path of the pipeline and blasted marked grave sites. The Band 
Council was hornfied. Since it is empowered .�!'.1der existing legislation to prohibit 
access to the Reserve, it stopped the project. \.fter a strongly-worded resolution 
from the Band, a tlurry of interde!Jartmentai meetings in Ottawa between the 
three government ministries now involved in this project, and delays of over one 
year, the Band Council decided to initiate studies, using its ovm funds to hire its 
own consultants. 

The Band Council h�red the Participatory R�search Project (PRP) of the Inter
national Council of Adult Educacion, with whom they had worked before, to act 
as their consultants. This group is not in itself a technical organization. It is prima
rily involved in deveioping new methods of non-formal education using such 
things as theatre and radio to help low-income communities identify problems and 
promote the control of their own development. 

Members of PRP had seen enough out�ide "experts" impose inappropriate 
solutions on the Third World to realize that a unique kind of technical Consult
ancy was needed: competent technicians were required who could present a range 
of technical options that are not normally found in the southern Canadian engi
neer's design notes cmd local people should participa::e in the research and design 
process and ultimately choose the technology. It should be noted that this style of 
consultancy is rare for low-income communities: paternalism is more common. In 
Canada, the few consultants with the necessary technology and philosophy have 

L 
work�d abroad in (:omrnunities where lower�cost: alternatives are preferred to 
existing high-cost techniques. DIAND has in practice been unaware that the 
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development problems and experience of lmv-income Third World communities 
are relevant to the situation of the Canadian lndia.ns they are presumably serving. 

PRP recruited five spe..::ialists: an engineer and an architect who specialized in 
low-cost sanitation and water supply systems, a limnologist, an ecologist, and a 
participatory research consultant. Their terms of reference included an overall 
technicaL ecological, economic, and social assessment of the OlAND sewage 
system. At Big T>out Lake the problem of waste disposal \\'ZIS inseparable from the 
provision of safe water as both are linked to enteric diseas•�- The consultants were 
therefore required to present alt'.:rnate, intermediate water supply and waste 
disposal options that would servico;: the ·.:hole community. 

The comultant�client rebtionship was unambiguous. The Indians, rather 
than a gvv\:rnment agency, were the clients. The team of specialists could contact 
government agencies only after clearance from the Band. Community partici� 
pation was achieved through public meetings held to discuss problems, critici::e 
options, and heighten the village's awareness of the study. It was agreed that the 
community should be involved in both the planning and implementation of the 
\vork. It was also to be an educational process of direct benefit to the Indians by 
improving their existing research and problem�solving skills. 

In 1978, the team visited the Indian community several times and conducted 
interviews and general meetings organized by the Band. They discussed present 
methods of water collection and use, and waste disposal. All aspects of the 
DIA� JD solution and altern·:ttive options were discussed while the team completed 
a chemical analysis of water supplies and identified sources of pollution In late 
1978, the consultants' first report was drafted with the Band Council, and a sum� 
mary was translated locally into Cree. , 

In accordance with the consultants' philosophy of "Users Making ,,-�hoices," 
the title of their report to the Band Council, they made no single reccmmenda� 
tion. Instead, a matrix of feasible options was presented for discussion to the Band 
and che communiLy (iig.J}. Choices ranged from existing, unsati.:.factory methods 
of \Vaste disposal and wa' :r supply to the more sophisticated option of a trucked 
sewage and water system. Other options such as chemical toilets, septic tanks, 
bucke;: toilets, incinerating toilets, and small composting toilets were considered, 
but soil conditions, the need for water or power, and the problems of disposing of 
treated or untreated wastes make these options unfeasible (fig.4 ). 

The consultants' assessme::1t of the DIAN:O sewage system was that, on the 
basis of costs alone, it \vas simply too expensive for the Indian households to ever 
be part of it. If the DIAN[) solution were completed, a marginal improvement 
would be obtained at enormous cost. With construction still incomplete it was 
t:stimated that the system had already cm:t the federal government <}_bout $1 .8  
million. 

The PRP water quality studif�S showed many sources of poilution: seepage 
from the existir.g sewage lagoon, septic tanks, outhouses, the town garbage dump, 
and oii and gasoline from aircaft and motor boats. The point was emphasized 
th?-i:, due to the isolation, severe climate, and vulnerable ecosystem of the reserve, 
the community should avoid adopting any technology that relied heavily on 
maintenance and electricity, or on chemical treatment. 

The trucked sewage system uses all�weather, tracked vehicles with two 
separate insulated tanks, one to deliver potable water, the 0ther to carry away 
liquid '.vastes (fig.S). Such systems are used successfully elsewhere in northern 
Canada. Unlike the DIAND sewer system, it could service the whole community, 
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Fig. 4. Waste Disposal Opti,Jns Not Recommended 
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provide cmploytnl'nt, and be implemented gradually. The system is  self-contained 
and the circulation of potable water 2nd the rcl::treJ quantity of waste \\'ater ir1 rhe 
small community can be controlled. The sewage can be tnn:keJ to oxidation 
ponds where it would decompose organically. 

The moldering wilct functions without t:xternai power (fig.6). Excn�ta and kit
chen wastes are stored for up to two or three years while they organically decom
pose into an excellent fertilizer. Unlike smaller com posting toilets, they e<m accept 
peak loads and intensive use. This option is still being experimented with in 
norchern dimatcs as it requires the redesign of houses to protect the toilet from 
frost. 

The team explained thar the l:-:rrine, despite its problems, was still rhe best 
Immediate solution for collecting ·l_ ...J.tnan wastes. Its disc1dvanrages could be mini� 
mized by better construction and the use of a rubber liner to contain wastes {fig. 7). 
Using the truck system, such a latrine could be periodically pumped out. 

The residents felt thar hand pumps would be the best immediate mdhod for 

supplying an increaseJ amount of water to native households. As increased water 
use meant more waste water to be disposed of, a modest increase, sue� LS that pro
vided by hand pumps or a truck .<:ystem, was preferable t1J the enormous increase 
which wou!d result from a piped water system servicing the entire commuoity. 

In mid�l979, rw,) members of the Big Trout Lake health committee, an elder 
woman, and a PRP consultant flew 1000 km north to Baker Lab.:, an Inuit 
(Eskimo) comm11nity about the same size as Big Trout Lake, where rhe community 
council was administering and maint<J.ining an effective trucked water and sewage 
system. 

Fig. 6. 
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Fig. 7. Improved Outhouses 
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This allowed the research ream to assess this option and identify potential pro, 
blems if such a system were used in Big T �out Lake. The research team found out 
how the council, mechanics, and users organized their system, collected fees, and 
trained maintenance personnel. Some problems with the Baker Lake system were 
identified: holding tanks located on the colder north side of buildings sometimes 
froze, as do the sewage ltnes pumping wastes to a sewage lagoon. Photographs of 
the researchers' findings and their favourable assessments were then reviewed by 
the Big Trout Lake inhabitan!:s. 

The Band continued to extend the decis;on·making process beyond the Band 
Council. The women of the community believed that earlier meetings were nor 
productive because they involved only men in the discussion of what was essen
tially women's work; that is, carrying water and disposing of wastes. Thanks to 
the efforts of one woman who summarized, translated into Cree, and explained 
the extensive PRP report, community women were able to express their opinions. 
They pointed out that using water tanks would require structural improvements 
in the houses, and additional space for cooking and washing. They also wanted 
proof that a moldering toilet would work in Big Trout Lake before they would 
CO'l.sider adopting it. The women drew diagrams of their houses and the architec
tJJral modifications needed to incorporate some of the new methods. 

The community also wanted the hand pumps repaired. Two men visited the 
pump manufacturer fr,r a short course on well irstallation and maintenance. At 
the same time a proposal to fund new pumps and repair the old ones was submit· 
ted to DIAND. 

By study and discussion, the community began to centre its interest on the 
trucked system, hand pumps, and improved outhouses. 

The Band's consultants met with a 5-)vernment committee in the spring of 
1979 to discuss the PRP repor�. The government, while expressing agreement with 
the title theme, "Users Making Choices," insisted that their sewer solution he 
compieted, allowing for the possible inclusion of hand pumps and improved 
outhouses. I 
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Given the government's past record and present intractability, the Band de
cided to delay any further meetings with the government until more aspects of the 
design of the trucked water and sewage system had been refined. 

Research continued during the summer of 1979. \'XIith the assistance of a con
sultant on truck systems, the community identified em excellent site for oxidation 
ponds, 5 km away on a different watershed. The Band and its consultants pre
pared :m addendum to their original report based on more recent data on water 
quality, the comparative costs of the options, and the opinions voiced at commu
nity meetings. It strongly recommended that all human effluent be kept from the 
lake. For this reason the DIAND sewer was judged unsuitable as effluent would 
eventually be returned to the lake. 

The addendum also noted an apparent technical bias in government guide
lines for financial assistance to Indian communities. Sewage lines, pumping sta
tions, and lagoons are subsidized at a rate of 00 percent; whereas truck systems, 
wells and hand pumps are subsidized at only 50 percent. 

The next meeting of the Band, PRP consultants, and the government was held 
in October, 1979. Again it appeared that the government was not \villing to alter 
its commitment to completing its sewage system. The Band remained adamant 
that no effluent should enter the lake. Since there was a quorum of the Band 
Council present, the Band passed a resolution to proceed with the design of the 
truck system and immediate improvement of hand pumps and latrines, reserving 
for themselves the right to select their own consultants. Under existing legislation 
DIAND is obligated to follow this resolution. However, the Band is dependent on 
assistance from DIAND for obtaining funds from the federal Treasury Board to 
meet the objectives of the resolution. 

At the time of this writing (May, 1980) there has been no official reaction from 
the government to the Band's resolution. Over the last year the government has 
been operating in a period of "fiscal restraint," compounding the normal bureau
cratic delays, but has found funds to hire its own consultant to look further into 
the choice of technology. In any event, it has shown considerable creativity in 
delaying a process inimical to its own interests. The struggle over "who makes the 
choices" continues. 

Unfortunately, for all the effort, there has been little improvement in the 
situation at Big Trout Lake. Some rubber liners have been installed in latrines and 
a few hand pumps repaired but community leaders in Big Trout Lake are involved 
with many other projects and have had problems maintaining interest and 
expanding it to involve more members of the community. The Band committees 
are dependent on a few people who are under heavy administrative pressures. 
Many hours are spent soliciting project funds and accounting for their expendi
ture. Work is held up by the normal ddays inherent to bureaucracy and negotia
tion. Travel by air to the centres where the most important financial decisions are 
made is a heavy burden on the Band's funds. 

It is no \Vonder that the process is slow. Five years elapsed between the time of 
the first government study of the pollution problem in 1971 and initial construc
tion of the ill-fated sewage system. One canr,ot expect an over-extended Indian 
communi.ty, without access to the same amount of funds and manpower, to install 
a sewage disposal system and a better water supply system and involve the total 
community in a development process in even the same amount of time. It becomes 
obvious that to rrlieve excessive government control it is more important to know 
how decisions are made than to know which technologies are chosen. 
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The Big Trout Lake case smdy raises some fundamcntal ljuesrions relevant to 
the future of approptiate technology. \Vill users participate in technical choices or 
arc they to be excluded by the state? \Vill marginal communities e\'er have the 
option of hiring their own consultants, particularly those who can provide them 
with appropriate informati,)n and are willing to enter into negotiations with the 
central government? Even m Canada there arc few consultants with dependable 
knowledge on low-cost sanitation a<1d water supply systems. Fewer still are te:.:hni 
cal consultants who will participate in the development of a negotiating strategy to 
bargain with government authoritit.'s. How do you extend and sustain the process 
of participation? \Xlhat kind of political system will allow this process to happen? 
\'(/ill a central government or an internat�onal developmt:nt agency try to 
"package" this approach and still remain effectively in control of decisions on 
te,,J,nical choice? Some of the participar,ts in this case smdy feel that this 
approach is not possible in most countries. As one of them said, "It would be dan
gerous to attempt to apply the model anywhere without care and caution. The 
risks are not those of the profe3sionaL The risks are the risk:: of the people." 
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The Politics of Water, Lesotho 
The three case studies quoted from here are part of a large interdiscipli� 
nary study done from 1975 to 1977 to evaluate and improve rural water 
programs in Lesotho. 1  They illustrate the complex village�level realities 
which determine the outcome of such programs. 

The technology employed in these case studies was a gravity�fed, 
piped water system from a protected s9ring to standpipes in the village. 
In a general survey of water systems in Lesotho, investigators found that 
about 90 percent of the gravity�fed systems were working properly, 
compared with 40 percent of the pumpc;rl supplies. However, in the 
mountain districts only about half the gravity-fed systems were 
working, partly because of frost at higher altitudes and less access to 
technical assistance. Nevertheless, in searching for the reasons for the 
success or failure of these systems, the authors found that they had to 
look beyond the technical factors and take into account the turbulent 
political situation of the new nation, combined with the different 
expectations of the users, managers, funders, and designers of new 
water systems. 

Lesotho is a small mountainous nation, the enclave of th.e 1 million Basotho 
people, and is surrounded by the Republic of South Africa. About half of the male 
Basotho labour force is usually absent, working in South African mines. Their 
migrant labour earnings eYceed Lesotho's gross domestic product. In their absence 
women in the small rural villages, where most of the population lives, have had to 
shoulder many responsibilities. Carrying water from distant sources is one of 
them. Conveniently located safe water supplies can save them considerable time 
and help prevent disease. 

Villages were often the victims of conflicting expectations. The answer to the 
question "What constitutes a successful water supply system?" depends on who is 
asked. For the users, it must be a dependable and conveniently located supply. 
Economists, however, measure success in terms of cost�effectiveness and increases 
in productivity. Engineers want to see water flowing out of the end of a pipe. 
Community development workers judge success by health benefits, "self�helpu 
committees, and local control. Voluntary aid people are looking for a "catalytic" 
effect �o facilitate future development projects. Politicians promote the installation 

l These case studies are quoted with permission from Richard Feachem ct a!. Water, Health and 
Development: An Interdisciplinary Etwluarion. Tri-Med Books Ltd., 5 Tudor Cottage, Lovers Walk, 
Finchlcy, London, England, N3 l]H, 1978. 
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of a water supply if it guarantees more supporters. Each ''interest group" wishes to 
construct a water supply system which first answers its own needs. 

Politics, in particular, have had a profound influence on the management of 
village water supplit.s. Political events in Lesotho during the 1960s helped to create 
bitter divisions at the national and village levels. These events are summarized 
below: 

1960 - election won by Basutoland Congress Party (BCP) 
1965 - BCP defeated by Basotho National Party (BNP) 
1960 - independence 
1968 - local government abolished as BNP feared it was becoming a strong

hold of BCP 
1970 - BNP lost election, declared the results invalid, suspended the con

stitution, and declared a "state of emergency." Subsequent attempts 
in the 1970s to promote "reconciliation" failed. 

In 1968 the government began to promote village committees to manage local 
projects through the Department of Community and Rural Development 
(Comrudevt During this time the village chiefs traditional authority was eroded. 

In some villages, two or more committees, some an organ of the ruling party, 
others more independent of politics, were set up to manage specific tasks. The 
question of who had authority in a particular situation was often confused and 
contradictory. "We are suffering," said a woman carrying a water bucket. "Our 
trouble is too much politics in this business." 

Ha Moferefere 
Ha Moferefere is a small village, about 45 households in all, situated on J high pla
teau in the mountains. Before the installation of a piped water supply, villagers 
drew water in the summer from a number of springs which issue in the wet season, 
at most 150 metres from any household, but in the winter from a single perennial 
spring to which one must walk between 100 and 150 metres. Ha Moferefere is 
situated so high up that even the strong perennial spring may be frozen over on 
winter mornings. 

A gravity-fed piped water supply was completed there in 1972. The district 
Comrudev technician carried out the survey, and selected a spring on a vuth
facing slope from which to oipe the water down to the village. Unfortunately, the 
supply has only worked intermittently since its installation; every year the outlet 
pipe from the storage tank has frozen up for two to four months during the winter. 
Villagers complain that they had initially suggested a spring on a north-facing 
slope slightly further from the village, which would enable the tank outlet to thaw 
out in the winter sun, after each night's frost. 

The long-term problem for the village, however, lies in the management of the 
supply. Prior to 1970 there was no alternative source of authority to the chief
taincy. A BNP committee had briefly formed for the 1965 election but had become 
dormant suon after. It was resurrected for the 1970 elect1ons, and thereafter the 
political tension prevented it from again slipping into inertia. In the latter part of 
that y�ar the chairman of the BNP committee attended a meeting convened by 
the constituency Party "activist" (Mohlophisi) who suggested to him that the com
mittee might organize the development of the village. 

The first step was for the BNP committee to become the Village Development 
Committee base. It then began to organize cash subscriptions for a water supply. 
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The supply was installed in 19i 2 under the management of this commit:ee. 
However, the chief appears to have been concerned. about the legitimaq of a 
party committee managing the water supply. Consequently, a year later when 
villagers were setting up a Communal Garden Committee, the chief took it upon 
himself to arrange that the elected Communal Garden Committee also took 
responsibility for tOe water supply. 

This was perceived as a threat to the standing of the Village Development 
Committe�, but they were restored to pre-eminence at the end of the following 
year when the superior to the chief of Ha Moferefere, an ardent government sup
porter, appointed the chairman at the Village Development Committee as the 
new chief in the village on the grouwls that the superseded chief "obstructed the 
work of development in the village." 

The deposed chief, wirh the backing of the majority of the vi!lagers and the 
elected committee, has recently Jecided to sue for his reinstatement. In the mean
time the condition of the water supply has deteriorated. While the issue of mana
gement of the water supply has become a vehicle for village political dispute, lack 
of regular maintenance has resulted in more frequent breakdowns. The village 
now faces the prospect of less and less piped water and a Grawn-out series of court 
cases which are not likely to resolve the deep divisions in the village. 

Tsoelopeleng 
Tsoelopeleng is a small village with a population of 35 households. It is unusual in 
that the supply is well maintained and the water committee well organized. 

The idea of having a water supply came initially from the Community Devel
opment Officer. The village chief, an exceptionally well-educated and capable 
man, played a large part in encouraging the vHlagers. Cash was collected through 
the office of the chief in 1973, and in 1974 the supply was installed. At that time, 
against the opposition of a BNP committee based in a neighbouring sub-village, a 
water committee was freely elected by villagers to manage the running of the 
supply. The chairman of the committee is the chiefs charismatic wife. 

The committee, then, not only has the acti·;e voice of the chiefs wife and the 
SUP!10rt of the chief, but is also openly eiected and recognized as legitimate in the 
village. The responsibility for maintenance of the "self-help" scheme is also clearly 
understood by the committee and they have initiated and organized a system of 
routine maintenance whereby the village is divided into areas, each of which 
maintains the section of supply closest to it. Maintenance involves the regular 
covering of pipes with earth and preventing children or animals from breaking the 
standpipes. 

A further reason which probably heips to account for the impressive organiza
tion in Tsoelopeleng is that the village is small and politically united. However, 
being small it also lacks sufficiently skilled people to attend to the supply if some
thing major were to go wrong. So far, their preventive work has been of a 
sufficiently high standard to prevent any major breakdowns, but the committee 
actually suggested to us that they needed to have a villager trained in the basics of 
water supply maintenance. 

Ha Kotsi 
Ha Kotsi is a poor sub-village of a large and wealthier neighbouring village. It is 
known as an opposition encbve within a supposedly BNP village. 
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Ha Kotsi is <1 small village by any standards. The whole \·il!age comprises 1 8  
households. The total pc,pulation a t  home on two separate surveys i n  1976 were 
68 and 64, most of whom were children. The tot::d healthy \\'Ofk force between the 
ages of I6 and 65 years in and around the village in june 1976 consisted of I ?  
\VOmen and six men. All but two of the households in the village have at least one 
member who has gone to \Vork in the mines in South Africa. 

Prior to 1972 the villa�e women drew water f:-om either of two springs, eaLh of 
which is about 200 metres from the average household. Both springs are near to 
streams and thoroughfares, making them particularly liable to faecal pollution. 
They are protected only by a few stones. 

The idea that a piped water supply could be obtained had long been in the air. 
Ha Kotsi's neighbouring village had already received two water supplies. The 
decisive impetus for the implementation of a water suppiy iu Ha Kotsi came early 
in 1972 when a local missionary told a group of \Vomen ;n his congregation that if 
they were to form a committee to manage the o;df-help component he would be 
able to assist the villagers with materials. 

At this stage there were nu formal committees in the village. Theoretically the 
village came under the :::�uthority of the neighbouring village's BNP affiliated 
Village Development Committee, but there were only two BNP households in Ha 
Kotsi and the rest of the village was hostile towards the establishment of a BNP 
committee. Neither a Village Development Committee nor a BNP committee 
could be started in the village. 

Following the missionary's initial suggestion, a public meeting was held at 
which the Community Deve;opment Officer outlined how an elected committee 
should be established and what "self-help" entailed. The missionary stipulated 
that he co;.dd only provide funds if, following the installation of the \Vater supply, 
a communal garden was started, and if Comrudev surervised the installation of 
the supply. 

The first plan for the gravity-fed supply was to lead the water from an 
excellent spring just beyond the crest of a nearby hill back over the hill down to 
the village. The villagers had dug the half a kilometre or so of trench before it was 
discovered that the crest of the hill was too high for the spring water to flow over it 
by gravity. 

Nothing further occurred until the arrival of a more vociferous Community 
Development Officer, who decide-d to obtain further funding so that over a 
kilometre of st\.!ei pipe could be purchased to take the water on a steady downhill 
slope around the hill rather than over it. Accordingly, in early 1973 with the help 
of a number of additional households in another sub-village who benefitted from 
the change of plan, the pipe was laid under the direction of the District Comrudev 
technidan. 

Three events marred the implementation. First, the rank outlet was not prop
erly flanged. Second, the ground was so rocky around the hill that well over a 
quarter of the total length of the pipe remained exposed after the first rains had 
washed the loose soil away. Third, and most crucial for future village org::o <�lzation, 
the technician had an illicit affair in the village from which an illegitimate child 
was born. Despite this, by February 1973 the supply started working in time for a 
scheduled visit by the Prime Minister to the area. 

The supply worked for just over :wo years during which time only minor 
problems were encountered, some of which were attended to by the committee. 
No major breakdowns occurred and no serious maintenance was carried out. By 

·······················-----
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June 1975 the minor problems had built u p  until the supply stopped working 
completely: several taps were missing or broken; great lengths of piping were 
exposed and many were cracked; the exposed piping had also been damaged by 
animals and herd boys; the unflanged tank outlet had broken; and the eye of the 
spring had begun to move below the box. By July 1976 no further repairs had been 
aw�mpted and water was again drawn from the traditional springs. 

The elected committee which was to organize maintenance was established 
just after the supply was installed, all the members being women. The committee's 
chief concern was with their communal garden and little attention \vas paid to the 
water supply. When the suppiy broke down, the committee met regularly to 
organize village labour and cash contribmions but neither was forthcoming from 
the village. In a year they only managed to raise a little money, and no repair work 
was carried out despite frequent visits by the Community Developmem Officer 
who came out on foot to encourage and ad•.1ise them. 

Aiter monitoring the situation for eight months or so it still remained unclear 
why the committee did not succeed in organizing the villagers to fix their supply. 
The majority of villagers understood the responsibility for maintenance was theirs. 
A freely�elected commirree represented the villagers, all of whom claimed that they 
needed and wanted a piped water supply. Some of the reasons fot the f:.ti!ure of the 
project were obviously beyond the villagers' controL The poor installation meant 
that much more was required of rhe villagers. No technician was on hand to 
advise the villagers or to re:'air the supply, and the Community Development 
Officer had to suggest to the villagers that they hire a private welder to repair their 
tank as Comrudev could not help them. The need for outside help was all the 
more acute given the very small size of the village and its lack of skill and 
manpower. And yet it remained a mystery why the committee was unable to elicit 
the villagers' support in attempting to repair the supply. 

Further clues were forthcoming only after intensive interviews were conducted 
in every household in the village. A constant theme in reply to our questions was 
the hostile opposition of men to women. The women blamed the men for thf:' lack 
of rt>pairs in that they refused to join work parties, while

. 
the men either said that 

the maintenance of the supply was a job for the women as they benefited most 
from more accessible water, or suggested that the women on the committee were 
incompetent. Two particularly outspoken men went further and spoke of political 
differences between the men and women of the village. 

Further quesdons unearthed the bone of contention. At the time when the 
water supply was being installed, the eld,.st son of one of the most important 
families in the village was kiUed in an accident at the diamond mines where he was 
employed. His death was attributed to the BNP and political feeling ran high in 
the village. It was around this time that it was discovered that the technician, a 
prominent Government supporter, was the father of an illegitimate child in the 
village. The c ·:>mbination of these two events caused a great deal of argument and 
bitterness, the result of which was a split between the men and women of the 
village. A stalemate was reached in whic!1 the men, who were expected and better 
equipped to carry out the repairs to the supply, would not cooperate with the 
women who controlled the committee. 

The problems re&ulting from these scandals were no doubt exacerbated by the 
size of the village. If such small villages are to receive supplies it would seem that 
good contact with a district office would be necessary to come to grips with the 
scandals, feuds, and political infighting characteristic of small powerless societies 
everywhere. 
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Women Finding Suitable Assistance: 
Soapmaking in Mali 
Susan Caughman, Mariam N'diaye Th.iaml 

Women often lose their traditional sourcet� of income as society adopts 
improved techniques of production. 

Within most industries and occupations, in rich countries or poor, 
the more highly mechanized a job is and the more sophisticated the 
machinery it involves, the more likely it is to be done by a man. 
Even jobs traditionally classified as "women's work" are often 
taken over by men when they are mechanized: palm-oil pressing in 
Nigeria and rice-milling in indonesia are two examples. 
Modernization brings with it a redistribution of institutional and 
economic power betwe�n the sexes - one which frequently makes 
women run faster to stay in the same place.z 

Strong local women's organizations can prevent this loss of income 
but their strengrh der:ends in part on access to better techniques of pro� 
duction. Some women's organizations hav,e heen able to acquire such 
assistance. 

Soapma.king, a traditional source of revenue for women in West 
Africa, has been transformed into a small business by the 50 members of 
the Women's Cooperadve in Markala, a town of 5,COO people in the 
Segou region of Mali. Using soap boiling tanks developed by the Tech
nology Consultancy Centl'e (TCC) of Kumasi, Ghana, the cooperative 
members experimented with local oils and fillers until they developed a 
laundry soap equal in quality to the more expensive soap sold in Mali. 
The Soapworks now produces 2,000 bars of soap a week and is entirely 
managed and staffed by the women. 

The Markala Cooperative was founded in 1975. Its members discussed various 
income�producing possibilities, making all decisions about projens and internal 
management. Its initial activities utili..•.ed existing skills, such as the collective 

I Susan Caughman was with the American Friend5 Service Committee's Women and Develop· 
mcnt Program (1501 Cherry St., Phibddphia, P.'\ 19102 USA) from 1976 to February 1980. Mariam 
N'diaye Thiam is responsible for women's animation programs in the Ministry of Rural Development's 
Division of Training and Rural Animation :Direction Nationale de l<J Formation er de !'Animation 
Rural) in Bamako, Mali. 

2 Kathleen Newland, The Sisterhood of Man. New York: Norton, 1979. 
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gath�ring and sale of firewood, cloth dyeing, and dw sale of fish oiL The income 
from the cooperative paid f.:.x ::.d:oal fePs, and most of the member::.' hmily food 
other than the staple grains provided by male relatives. 

Cloth dyeing mat..:hed women's schedules and interests and in the first year 
became the principal revenue base for the cooperative. Local dyers taught 
members improved techniques of dyeing and soapmaking, and two representatives 
attended a doth dyeing training program in The Gambia in 1977. However, prl1fit 
margins •.vere !ow due to the high cost of chemical dyeing and the labour rn.J.uircd 
by traditional indigo and mud techniques. Cooperative members wanted to 
expand their range of income-producing activities and began experime11ting with 
different techniques of suapmaking. 

Mali's one soap factory turns out a product which does not meet the demand 
for laundry soap. (As is typical of many large-scale industries in Africa, the soap 
factory uses mostly imported ingredients, even though local farmers - usua!iy 
women - could produce some of these if the large-scale technique was modifi:::d.) 
Imported soaps, the other alternative, are too expensive for most of the rural 
population. Malian women have had to rely heavily on locally-maJe soap of 
potash and oils which dissolves quickly and is often too causric. There is, 
therefore, considerable demand for a reasonably-priced, good quality laundry 
soap. 

As the first step toward improving soap production, the cooperative members 
found a soapmaker from the Bozo ethnic group who showed them how to make 
soap using caustic soda. In this cold process soapmaking, oil is melted and then 
allowed to cool to body temperature. At the same time a caustic soda solution ts 
prepared and cooled. The caustic soda solution then is added slmdy to the oil and 
the mixture stirred constantly until it becomes shiny ::md rr;msluccnt, or 
"saponifies." The soap is then poured into molds, allowed to harden, and cut into 
bars for sale. 

Cooperative members experimented with both fish oil and shea butter, r�Je 
two oils most readily availctble. Fish oil produced a delicate soap 1.d1ich lathered 
extremely well; however, long hours of stirring \verc required befo: e saponification 
occurred, and the soap remained very soft. Shea butte¥, on the other hanJ, 
produced a hard soap after only a half hour of stirring, but it did n.1t lather wciL 
Moreover, both soaps had an unpleasant odor which could not be masked with 
perfumes or local lemon grass. A final disadvantage was the high cost of imported 
caustic soda. 

Only during periods of acute soap shortage or plemif�l oil supply could the 
cooperative members make a profit with these soaps. Nevertheless, the experi� 
ments with cold process soap gave the women considerable expertise in caustic 
soda use and the process of oil saponification. 

The cooperative approached outside organizations for assistance only to be 
gi\'-:!n formulas for soap using ingredients that were not available or told that 
small-scale production would be unprofitable. 

In February, 1979, Peter Donkor, Research Associate anci soapmaking expert 
from ITC, visited Mali under the auspices ot' the Women and Development 
Project, a joint project founded by the American Friends Service Committee and 
the Malian Ministry of Rural Development. At the request of the cooperative 
members, he spent three days in Markala studying the possibilities of improving 
the quality of locally-made soap. 



Donkur examined the pwbletns of qu�1litv and u1st and suggt·sted rhat a tom
bination of shea butter ;1nd other oils he USt'd w produce <I t-oap which burh 
bthers and is hard. He also pruposeJ thm the cu,)peranvc try boiling or hot 
proce<;s soapm<tking. This process offns several advantages: prtlLluuion custs arc 
!o\\ -.:r as the proportion of caustic soda w oil is vomiderahh' less rhan in cold 
process soapmaking, more soap is produced for a given quantity Dr ui! �1s wmt.:r and 
f\\\ers incrt:asc the bu\k of the soap, and th.�.� \-;oiling proct·ss removt:s th·: strong 
odors of fish lJil and shec1 butter. 1 

During rhi� \·isit Donkor and rhe member·� of dw soapmaking committt:t: used 
thc boiling process tech:-dque with different combinations of shea butter, fish and 
peanut ui\ (figs. l, 2). S.:.cisfieJ that a high quuiity <;oap could be made from these 

Fig. L Experimenting with different soap formulas before the larger soap tanks were 
installed. 

1 For <1 techo.ical descriptioo. of snapmakio.g, sec Peter Oonkor's paper, "The Development and 
Trao.sfer of an !mermediate Tec_hnology for the Smal!·Scale Soap Industry of Ghana, "  TeL"hnology 
Consultanl'y Centre, UniversitY of Science and Techo.ology, Kum<lsi, Ghana, November !978. 
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Fig. 2. The first experimental bars of soap being cut by hand. 

oils, he then helped the soapmakers assess the profitability of such a coap. Basing 
the produ. .. tion costs of soap on the highest seasonal oil pric�.: (Table 1), the 
committee concluded that soe>pmaking could indeed be a profitable venture and 
requested that Donkor return to help them install a soapworks based on the 
Ghanian design. 

During the months before the planned installation in May 1979, th'.: 
coopermlve members assembled the necessary equipment, all of which w 1s 
available in Markala. Local welders made two boiling tanks from galvanized iron 
and rwo tank stands of reinforced iron rod according to TCC diagrams. Wire
SilSpension cutting tables and 11) molds were ordered from a carpenter. A scale for 
weighing raw materials and plastic sheeting to line the molds were purchased. 

On Donkor's return, the soap boiling tanks were installed. For several days a 
local mason did skilled work, while the women carried the bricks, rocks and 
cement needed for the installation. The tanks on iron stands we.-c pul in place and 
mud bricks packed arm nd three sides of the stands, thus crc<Jting a reinforced 
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Table 1:  
Typical Costs and Income from Soap Production (Malian francs) 

Shea butter 
Peanut oil 
Fish oil 
Palm oil 
Caustic soda 
Wood 
Clay 
Perfume 
Salaries for 20 workers/500 francs per person 

Total Cost (excluding capital costs) 

Number of pieces of soap made 

Sale price of ane piece 

Cost price of one piece 

Net Income 

400 Malian francs = $1 US 

70,000 
12,600 
21 ,000 

1 ,600 
7,800 
1 ,500 
3,000 
1,250 

10,000 

128,750 ($320 US) 

1 , 1 50 

150 

1 12 

43,700 ($ 1 10 US) 

mud oven under the boiling tanks (fi�. 3). A cement wall was thm built around 
the tanks and filled in with rocks. A thin layer of cement created a platform on 
which the soapmakers stand during the bviling process (fig. 4). The total cost of 
the installation was 505,380 Malian francs (about $1250 US). 

Under Donkor's supervision, the cooperative members produced four batches 
of boiling process soap of 150 litres each. The mixture of oils and caustic soda 
solution was brought to a boil and water added slowly to accelerate saponification. 
The Markala soapmakers' previous experience enabled them to identify when and 
how much water to add as a saponification medium, when saponification had 
taken place, and how much water to boil off before removing the heat. 

With the fire removed, perfume and the kaolin filler solution were added to 
i.he liquid soap, which was then poured into molds to harden. Finally, the large 
blocks of soa} were cut into 250 gram pieces by pushing the blocks against a wire 
suspended vertically 0etween a cross bar and the table top. This simple system, 
introduced on TCC advice, was a marked improvement aver cutting with a knife. 
�he cutting table produces identical pieces of evenly-cut soap and reduces waste to 
a minimum. 

After a week of soapmaking trials, the cooperative members were satisfied that 
they had acquired the basic techniques and Donkor's training was c0mplete. Over 
the following months, the Markala soapmakers continued to experiment with 
combinations of oils1 fire intensity 1 timing of water additions, and different fillers. 
They found a nearby source of kaolin filler and tried different methods of 
producing a kaolin powder fine enough to assure increased soap hardness, 
smoothness, binding1 and transparency. The end result is a laundry soap which 
compares extremely well in quality and appearan�-� with any industrially-produced 
soap sold in Mali and is a product of which the members are justifiably proud. 
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Fig. 3:  Wood-Fired Soap Tank 
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The original group of three soapmakers has expanded to 10 women who have 
mastered aU production techniques. Ten more women provide as.sistarice on soap 
production days twice a week. Participants in the soapmaking are paid for their 
labour. All income from soapmaking is held in a separate account which was 
initially used for purchase of raw materials. Recently,  however, with new profits 
from soapmakingt the cooperat�ve ha-; raised the monthly stipend received by 
each member by 25 _oercent. 

A number of obstacles must be removed before the Markala Soapworks can 
attain the members' goal of both producing and selling 2000 bars of soap per week. 
They must have retail agents in other towns since Markala cannot absorb this 
quantity. This in turn has �trained the cooperative's bookkeeping system. The 
two literate members of the cooperative record the transactions of their millet 
grinding mill and cloth dyeing, as well as soapmaking. Recently an improved 



Fig. 4. Soap tanks in use. 

bookkeeping and stock control system for the Soapworks was established; 
however, further training in bookkeeping is needed. In August 1979 the 
cooperative began purchasing raw materi<J! in bulk in order to increase profits by 
reducing production costs. This in tur'l. has required a reevaluation of the working 
capital necessary for '.:he soapworks, an accurate stock control system, effective 
transport, an.:l storage f<�cilities. These problems are curremly being studied by the 
members, who may seek credit for expansion as. well as technical assistance in 
cooperative accounting. 

Traditional soapmaking has long been recognized as a woman's task in Africa, 
but has often become a male preserve when improved technologies permit the 
production of large quantities of high quality soap. Rural women seldom reap the 
profits from improved soap technologies. In the Markala case, however, a low-cost 
soapmaking technology led by a cohesive, self-managed women's cooperative has 
enabled low-income, rural women to retain control over and improve upon a 
traditional source of family revenue. 

The lv1arka1a cooperative has begun to teach soapmaking technologies to 
other women in Mali. In January 1980 the Markala cooperative traired 1 5  
representatives from nine rural women's groups in cold process soapmaking. 
These groups have begun production and, depending on local oil supplies and 
group cohesion, it is likely that wm� will install soap boiling tanks in the future. It 
is hoped that the transfer of soapmaking teclmologies will then strengthen other 
womens' institutions in the country. 

In conclusion, a number of factors about the transfer of soapmaking 
technology to the Markala cooperative are noteworthy. The women chose to 
develop waprnaking on the basis of their own skilis and knowledge of local 
demand and resources; they were involved in adapting an imported technology to 
their conditions. They controlled the introduction of new techniques. Finally, the 
cooperative achieved a significant group strength through its soapmaking efforts 
which enabled it to benefit as an institution. 

Contact: Technology Consultancy Centre 
University of Science and T echnoiogy 
University Post Office 
Kumasi, Ghana 
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Condensing a Solution: 
Community Solar Engineering, Haiti 
Ron Alward and Tom Lm.vand1 

The Handbook on Appropriate Technology contains a detailed des
cription of a solar distillation plant built at Source Philippe, La Gonave, 
Haiti in 1 969. Eleven years after its inception, Tom Lawand and Ron 
Alward of Brace Research Institute looked back on this project and 
tried to answer the question of why this project succeeded when others, 
equally sound, have failed. They looked closely at the decision-making 
process, the selection of options, and the longer�term technical 
reliability of the system. 

Source Philippe, an isolated island community of 250, had no natural supply of 
fresh water other than rain. A large rainwater catchment system had been bui!r, 
bur there was still an ,_dgent need for fresh water. Efforts to drill for fresh water 
had proved fruitless. Recurring droughts meant that people had to depend on 
distant water sources (a nine hour round trip by foor or donkey) or water brought 
by boat from the mainland. ln conjunction with the local communltv, the Brace 
Research lnstitL:.te designed a soiar distillation system which produced I 100 litres 
per day of fresh water from either brackish well or sea water, and collected 
rainwater. The cost of the system is high (approximately $60 US per capita in 
1969) retative to groundwater systems but still low compared to the alternatives. 
During periods of drought, over 1000 persons per day obtained water from the 
stilL The local community \"''as involved in all phases of the project from the 
choice of solar energy to distill water through the labour-i::.tensive construction. 
Without question, the technology employed was adequat,;: the still continues to 
work, it is integrated into the life of the village, and the village is responsible for its 
m,_.intenance. 

Solar stills are usually only feasible in arid sea coast regions where the ground 
water is salinated and not potable. The best locations are small, isolated 
communities with a low dem::!nd for drinking water. 

In 1 968, after considerable research, the leaders of Source Philippe and a 
Haitian agronomist, with the help of l'Eglise Methodiste d'Haiti, identified solar 
distillation as one of the options for providing fresh water. Brace Research 
Institute was initally asked to help determine the feasibility of this option. After 

I Brau: Research Institute, Ste. Anne de Bellevue, Quebec, Canada 
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Solar Still, La Gonavc. Haiti. 

disco.lss�on::-; of d�:.::Jalination techniques h::twt:"cn the yiltagt \:ooperativl.' anJ the 
agronomist, solm Jistillation was chosen as rhc :·,lost likely to succeed. 

The technology USL'd for this projen \qs sound and had a reliable record for 
providing fresh watt:r in a \'aricty of communities throughout the world. Local 
resources, such as sun and wind energies, construction materials and human skills, 
.:lcrermincJ the aJapwtions of this rech:HJ!o�y. 

Village members 5pccifieJ rhcir \VJ.tcr r:eeds to the Brace engineer ami ex· 
pressed ..:oncern 0\'t::r the appearance of this novd deviLe and how it \\·ou\d be 
imeg:"ated with rhl'ir existing water reser·;oir. The engineer also <!sked for advice 
on insulation material, and the villagers suggesteJ the use of coffee husb for this 
put pose. \Xitth. this on -site information unJ further correspondence wi.!1 l'Eglise, 
Brace designed a suitable soiar distillation plant. 

\XIhen the Brace project engineer arrived in Source Philippe four months later, 
working d1 a wings in  hand, h� found that the people had changed their minds 
about the site originally selected since a \argc shade tree, which formeJ a 
communal meeting place, would have to be cut down. Finding a nrw site- which 
did not disrupt village activities required alterations in the originai design. The 
new design constraints were not a problem as local construction skills were used to 
obtain the necessary south-facing slope, dig the well, and build elcvateJ and 
sunken water reservoirs. The community's skill in stone-wall terracing methods 
was particularly impressive. In many instances such skills were instrumental for 
decreasing the quantity of construction materials used. The Brace engineer later 
said that the village workers taught him a considerable amount about the use of 
lateritic soils mixed with cement and efficient techniques of hand-mixing large 
quantities of concrete. 

The interaction and learning which took place on all aspects of the project 
between a local non-governmental organization, engineers, village leaders, an 
animator, and the vi!lagers themselves p2rtly account for the still's success. Over 
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Basic features of La Gonave solar still 

five long, hot, dry months the construction involved ;:ver-y ro<,n, wuman and child 
in the village. 

lt wa:o:. rt:-alized at the outset that the most vulnerable part of the system would 
be the pump used to elevate water from the well to the solar dis�il!ation site. Thus 
the primary wind pump had a hand pump and even Guckcts as back-up. 

The original \Vindmill \Vas a Savonius Rotor built in a Port-au-Prince work
shop of oil drums and other locally-available parts. After installation it became 
apparent that this system was incapable of reliably delivering adequate quantities 
of water 11p the Sm head from sea level to the saline water reservoir. The Savonius 
Rotor watcrpump was eventually replaced by a small German-made Lubing wind 
pumper (original cost $200). Its bronze pump rod lasted about two years before 
being replaced. The windmill itself lasted five years. Since that time, saline water 
has been pumped to the upper reservoir by a hand pump. Every few years new 
pump parts have had to be purchased (totalling about $30 each 1.1me) because of 
the highly corrosive saline water in the well. 

A general overhaul ao.d maintenance check of the entire distillation plant was 
done in 1978 to corren a few technical faults that had developed over its nine 
years of operation. The coffee-husk insulation material was originally buried 
under a two-inch layer of sand but, due to settling and sand shifting caused by 
flowing water in the ponds, some husks came into contact with the butyl rubber 
basin liner and gradually wore holes in it. During rhe overhaul, chis lnsulat\on was 
removed and replaced by sand. Some glass which had broken over the years was 
replaced. The overhaul was initiated by I'Eglise Methodiste d'Haiti and the village 
leaders. Correspondence with Brace Research Institute technical staff and on-site 
assistance from church volunteers enabled the villagers to complete the overhaul 
in six working days. 

Prior to the repairs, nine of the original 1 5  distillation basins were operating at 
vr near capacity with the remaining six basins only partially operational. Since 



76 

Schematic concept of solar still operation 

that time, fresh water production from the solar still has averaged some 20 percent 
over design predictions. 

Non,technical bctors also accounted for the outcome of the project. Everyone 
in the village needed fresh wctter; the desired goal was entirely unambiguous. This 
is worth e;nphasizing since frequently those who advocate a focus on basic needs 
in development projects overlook �he fact that priorir:es are often unclear or, at a 
minimum, there is no general concensus on the order of priorities. When the need 
is clearly agreed upon, an AT approach to providing solutions is much simpler. 

The introduction of the solar still was facilitated to some extent through its in, 
corporation into an overall development scheme for the community which 
included agriculture, fishing, and health components. Recent successful 
innovations had paved the way for the solar still. But the use of locally-available 
resources and skills working through the exis':ing leadership structure, and· the 
participation of the whole community in the project all increased the chances of 
acceptability by the community. By participating in most aspects of this project 
the village was able to broaden its range of experiences while utilizing existing 
skills and familiar v:orking materials. 

The introduction of new technologies involves a complex interaction between 
the people in the community, their social, political and economic structures, the 
local resource base, and the new technology. The degree of success or failure in 
te..:hnology introducti.on generally relates directly to the level of consideration 
given to the various elemenrs in this interaction. If the focus is primarily on 
technology, to the near exclusion of the mher elements, an immediate technical 
success may be achieved. Often, however, the technology is not used as people 
revert to traditional practices for a number of non-technical reasons. 
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L'Eglise Methodiste d'Haiti provided the structural umbrella under which the 
project was carried out. They promoted the establishment of a village cooperative 
council which formulated decisions on project developments, and the church used 
its base in Port�au-Prince to support village activities. 

Local technical and social animators employed by l'Eglise Methodiste d'Haiti 
provided logistical, technical, and mor�l �upport to the villagers. At critical phases 
in the technology introduction, before the project was initiated and during the 
follow�up period, Haitian Svc :ologists, agronomiscs and other community 
animators provided the social motivation necessary to ensure the success of the 
project. They helped the villagers understand the basis of the work and provided 
the continuing supporr necessary to ensure the operation and management of the 
still. 

Training villagers in construction, operation, and maintenance procedures 
was fundamental and essential to integration of the technology into the social 
fabric of the community. Those trained developed and improved on skills which 
they have subsequently used to advantage in related activities and other 
development programs affecting their own and neighbouring communities. Their 
resolve, willingness, and ability to solve their critical water supply problem 
contributed most to the success of the operation. 

This was an uncommon development project. Everyone in the village was 
involved� the traditional leadership, the cooperative movement, the church 
hierarchy, the richest, the poorest, the most powerful, the least influential, and 
even the externally-lrnp..>sed police officials. Perhaps more important, all of these 
structural elements were represented in the decision-making process. 

Contact: Brace Research Institute 
MacDonald College of McGill University 
Ste. Anne de Bellevue 
Quebec, Canada 
H9X !CO 
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Putting the Components 
of AT Together, 
Papua New Guinea 

79 

The South Pacific Appropriate Technology Foundation (SPATF) has or· 
ganized a network of activities and services to promote small�scale 
appropriate technology projects mainly in the rural areas of Papua New 
Guinea (PNG) and other islands in the South Pacific.' Over three years 
SPATF has developed .:- unique set of interconnected components to 
serve som_e of the needs of isolated communities. SPATF has focused as 
much on developing the support services required to get improved tools 
and techniques into use as on the techniques themselves. SPATF 
provides information, implements, technical and financial assistance, 
and promotes access to these services to help develop the village-level 
organizations which are the base for further development. 

SPA TF is adapted to the present development policies, resources, 
and traditions of PNG. The same organizational structure and combina• 
tion of components are not necessarily suitable or feasible in other 
countries at different stages of development, and having policies which 
may not support appropriate technology. 

AT endeavours which focus only on hardware demonstration or 
information centres will be marginally effective. Information on paper 
is silent and demonstrations are interesting to look at but a supporting 
network is requ;red to get ideas into action. 

PNG is a diverse country split by mountains and coastal waters. Its 3 million 
pe0ple are also divided by a mixture of languages and cultures. T rave\ and trans� 
portation within the country are expensive. PNG is still largely dependent on 
foreign aid and primary product exports (copper, c::>ffee, copra, and cocoa) and 
does not yet have a sizeable number of small�scale carpenters, blacksmiths, or 
lradesmen in the rural areas who can readily service small�scale technologies. Prior 
to independence in 1975, development was limited to a few coastal centres. 
Providing the 80 percent of the population in rural communities with access to im� 
proved technologies has been a primary concern of the post�independence 
government. 

I Information for this case study provided by Nigel Florida, SPATF. 
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Fig. 1. SP ATF's Logo 

In 1976 PNG was one of the few countries in the world with appropriate 
technology concepts sr·xifically incorporated into it� national development plan: 

Government extemion and education efforts will be increasingly related to 
the needs of specifk communities thnugh better coordination of field services 
and by devdoprnfnt of a more integrated national and provincial planning 
system. In this sense the whole aim of the rural development effort could be 
summarised as that of introducing technologies that are 'appropricte' to the 
needs of particular communities. ln some circumstances, this could mean the 
introduction of sophisticated, capital intensive techniques. However, in most 
cases rural development in Papua New Guinea needs simple technology and 
wherever possible labour intensive rather than capital intensive technology. 2 
Though not a government organization, SPATF is in some respects a policy 

instrument for the gradual transformation of traditional pr-oduction. To achieve 
this, the government will be encouraging introduction of technologies that are 
appropriate in the sense of "being adaptable to local skills, fitting in with local 
customs, using primarily local materials, and relying on local control and local 
initiative." 

Economic planners realized that industrialization or urban employment 
policies can absorb only a small proportion of the workforce: 

Government policy will be to encourage the growth of urban self�employment 
but again this sector can absorb only a small part of the total workforce. Even 
if the . . .  urban workforce increased dramatically . . .  over 70 percent of the 
total workforce would still r�quire opportunities for self�employment in rural 
rtreas. 

Moreover this is not a quick solution, 

This strategy for rural development is not put forward as an easy solution; it 
will or.lv succeed if promoted through a consistent set of policies over the 

2 This and the following quotes are from The Posdndepcndence National Detdopment Strareg;.'. 
Central Planning Office, Waigani, PNG, October 1976. 
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lifetime of the next generation. However it is rOe onry strategy rhat will make ir 
possible for the majority of the people ro become involved in ·tmproving their 
material standard of living through their own efforts. 

SPA TF built on the initatives of other groups in PNG, in particular the Mel
anesian Council of Churches which in 1977 published the Liklik Buk lLittle Book), 
probably the most impressive AT ''handbook" written for and by a particular 
country. It is an encyclopedia of resources, agriculture, and ideas for rural 
development workers. About 20,000 copies have been sold worldwide in English 
and it is now available in pidgin. The book includes a camionary l1l)te entitled 
"The Appropriate T et:hno!ogy Game." 

Every time an international fl.ght lands in Port �1orcshv, we get at least one 
more appropriate technology expert. [JNG has more appropriate technology 
experts per capita than any ether · nuntry in the developing world, most of 
them foreigners. 

The trouble w'th approrrime tc(hr�ology experts is that most nrc experts at 
little except convincing themselves that they have something to teach. Per
haps Liklik Buk is no exception! 

It is very pleasant to sit around the vard of a high corwenant house sipping 
beer and drawing plans for deh ydrated kaukau factories. It is CH'n satisfying 
living in a bush house and building an ev;.1porative cooler from poles and 
mosquito nets. The trouble is that much of the "appropriate" rcchnologv is 
what �omebody rhinb is appropriate for someone else . UEtil more of 
what is called appropriate technology is invented, made, and adopted by 
Papua �ew Guineans, the appropriate technology "expert" should examine 
his motives \·ery criticaily. 

SPATF recognized that there were lots of ideas and potentially appropri�<tc 
techniques in existence. The problem, the crucial part of a good AT progmm, was 
to help local communities identify their needs, and make options m·ail� Sle to 
them, and put them in contact with suppli>!rs of materials, hardware, or suitablt 
technical and financial assistance. 

Realizing the need for a network of interconnected supportive services if AT is 
to be applied, SPATF has the follmving as components of its AT program. Each 
part in isolation \vould only be marginally effective; in an overall program, each 
one is more successful. 

1 .  Technical Information Exchange Library 
SPA TF has catalogued over 1 ,000 publications. The retrieval system is 
designed to provide a number of alternatives for a particular problem. The 
final Lhoicr of the technology to be used remains with the u&er. 

2. Publications 
- A free, three-language, bi-monthly development newsletter, "Yumi
Kirapim," which promotes, informs, and provides feedback on AT develop
ment activities. 

- "Kaunsila Traim" ("Counselor Try lt" in pidgin), a comic strip which 
appears in a local newspaper. {fig. l) 

- Basic construction and repair manuals for hydraulic ram pumps, sewing 
machines, drum ovens, ferro�cement houses and water tanks, blacksmith 
bellows, forges, and �harcoal making. 
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Fig. 2. Kaunsila Traim 

3. AT Demonstration Workshops 
SPATF organized 1 5  "hands�oL" workshops in 1979 which demonstrated 
both traditional and improved techniques, and project�related ski!ls that par� 
ticipants can begin to use immediately at the village level, or in organizing 
their own workshops, 

The workshops also introduced participants to representatives of govern� 
ment services and development assistance agencies. 
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4. Small Project Fund 
This fund provides grants of up to 300 kina ($420 US) w group� or 
community-initiated and controlled projects to supplement local resources 
and put improved techniques inm practice. 

A second objective of this fund is to hdp develop technical .-:nd ma.nagerial 
skills, and create an a1.vareness of the need for projt"cC planning. For rnost of 
the requesters, it wiH be the first time that they have approached an aid 
agency; it will be the first time they have written a project proposal; it may be 
the first time the-y have managed this amount of mnnev; it wiH be the first 
time many have cackted a technical project. There will be mistakes � nails will 
be budgeted for, hammers not so. Technical expenisc will be assured, onlv to 
find it does nor exist and must be learned. The fund is baseJ on trust - trust 
that people will spend the funds allotrcd wisely and t�• the best of the current 
ability and will gain from the experience. If a phvsical piece of hardware such 
as a drum oven or water tank exists at the end of thi::. experience, that is seen 
as on added bonus. Drum ovens, water supply/sanitation projects, and pig 
and pc_,ultry projects have be<;'n rhe most popular. 

5. Village Equipment Suppliers (VES) 
VES evaluates and set!�. basic tools and agricultural processing equipment that 
villages can afford (fig. 3). By conducting business by mail, it attempts to 
overcome the limited access remote villages in particubr have w this market. 

6. Bom�ma Rural Workshop 
This is a demonstration B.nd training '.Vorkshop to show that existing and 
upgraJed metal and woodworking and bbcksmithing can be Jc•!eloped into 
small-scale industries which service agricuiture. ln demonstrating alternate 
technologies it avoids the pitfalts of br.:coming a "r:1useum for the preservation 
of AT" (a pitfall other AT demonstration centres, without a supporting 
network of activities, have fallen into). It also tests and adapts imported 
hardv.:are (in particular the equipment sold at VES) and ideas to PNG 
conditions. 

7. AT Development Unit of the Univr"sity of Technology, Lae 
(ATDU) 
Some AT projects require sophisticated research and design services. Through 
the A TDU professional engineers and their students, SPA TF and their 
village-level clients have some access to such services. A TDU promotes the 
im·clvemem of faculty and studen�s in viilage-leve! projects. (See the following 
case study for v description of nn ATDU hydro-electric project.) 

8. Regional Representatives 
After a two-year search for volunteers, SF L\. TF is initiating a network of four 
paid repres::'ntatives as a link hetween the head office and the field. These 
representatives will work from sr:1all regional offices and are provided with a 
mobile demonstration workshop on a 4-wheel drive vehicle. 

9. Hanuatek Small lndustdes 

This industrial promotion service offers initial financing for urban workshops, 
and a variety of training and marketing services. Current services offer help 
with sewing machine repair, copper beating, icc making, and carpentry. 
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Fig. 3. Part of Village Equipment Supt'Hers Catalogue. 

�ENTALL t.o.2 L•ki1k [<�TALL r.o.2� 
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Outboard motor repair, low�cost furniture and hospital equipment 
manufacture, and casting of cooking pots are planned for the fmure. 

10. Administration 
This is probably the most important component of any AT organization, 
once the most feasible approach to serving clients has been identified. SPA TF 
appears to have worked out a practical approach and can coordinate its 
various components smoothly. The 23 paid staff include 1() Papua New 
Guineans. 

It should be re-emphasized that the above components of SPA TF are inter
dependent and linked to other development organizations in PNG. For example, 
some demonstration workshops have been designed so women can discuss, con
struct, and evaluate both traditional and improved techniques from agriculture to 
sewing m-.�chine maintenance. If, ln such a workshop, the women find a wood 
stove proposal potentially useful and t.lanageable, and want to implement the 
technology upon returning to their villages, they might sdU need further informa� 
tion, tools, technical assistance, a small amount of money, or feedback from 
similar initiatives elsewhere to help promote and leginmize their efforts within 
their own communities. These support services make demonstration workshops 
much more effective. Moreov'C'!'", out of these workshops come sug�estions for im
provements to existing services and technologie'i. 

Further Reading: 
Liklik Buk 

Available from Llklik Buk Information Centre, P.O. Box 1920, Lae, Papua New 
Guinea. 

A. Fuglesang, Doing Things Together: Report on an Experience in Communicaring 
Appropriare Technology'. Available from Dag HammarskjOld Foundatlon, Uppsala, 
Sweden, 1977. A detailed report on one of the original AT workshops in PNG. 

Contact: South Pacific Appropriate Technology Foundadon 
P.O. Box 693i 
Boroko, Papua New Guinea 
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Iu Papua New Guinea more than 80 percent of the population live in 
remote villages of oniy 100 to 300 people. Much of the country is 
covered by rugged, mountainous terrain whic�t, because of a high 
annual rainfall, has a large potential for hydro�electric power 
generation. This is done cu a large scale by the public utili1ty for 
electricity but it is not technically or econumic,aHy feasible for many of 
the more distant villages to be connected to the main electricity supply 
grid. At present the majority of villages rely on kerosene for lig:hting 
and firewood for cooking and heating. Those few villages assodated 
with mission and government stations, plantations, and business groups 
usually have small diesel power plants for lighting and small appliatnces. 
Some stations have hydro-electric plants. All these small-scale :,cbemes 
have been init:ated and managed by el<patriate personnel and have 
caused little change in outlying villages since electrification is alimost 
alwa�·s confined to the immediate station. 

ln 1975 the University of Technology, Lae, : n  ':nnjnnl tion with �he Appropriate 
Technology Development Unit (A TDU), based at tht. University, installed a small 
hydro·electric system near Baindoang, a remc�te n;ra[ village. Wind power and 
solar power had been considered but were not seen to have any great potential, 
although the latter may be feasible in the future. Since liquid fuel must be flown to 
Baindoang, diesel generation is not econo�icai over time despite its lower initial 
costs. Hydro-electricity was chosen as the power source because of the r.eavy 
continuous rainfall and high head available. Local initiative, essential for success, 
ied to the choice of Baindo3ng: the headmaster of the local school heard a radio/ · 
broadcast about a University seminar on rural electrification and invited tr.e 
University to investigate possible sites in his area. 

· 

Baindoang is at an altitude of about 1 500 metres and has a generally mild 
dimate with fairly cold nights. lt is a subsistence farming area with a smail amount 
of coffee grown as a cash crop. Acce.�s is by either small aircraft or an extremely 
difficult rwo�day trek through very rugged mountainous terrain from Lae, the 

l Department of Electrical Engineering, University ofT echnolo)ly, Lae, Papt.Ja New Guinea. 
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nearest town. The hydro-electric system is near the primary school and airstrip 
area, the focal point of the surrounding community of seven vil!ages. The main 
village of Baindoang is 2 km away at an altitude of 1800 metres and in the near 
future it will be linked to rhe system by a high-voltage transmission lir,-.�, 

Since most rural villages have no hope of a government-operated c,:ectricity 
supply, arrangements must be created which permit self-sufficiency. Ir 1tial costs 
must be kept to a minimum, management and operation must be provided by che 
people themselves, and maintenance arrangements handled on a cooperative 
basis. 

The objective of the project was to install a scheme which was not associated 
with a mission, government or business interest, thereby allowing villages to 
achieve more selfsufficiency. It was essential, therefore, that the local community 
be involved in planning and installing the system in order to be prepared for inde
pendence from expatriate involvement, apart from occasional technical assistance. 
Thus outside involvement was restricted to technical advice and aid. The 
community, through the leadership of the village counci! of elders, decided and 
managed the non-technical details of the project. The council also established 
priorities for the me of electrical power: a two-way -adio, a health aid post, the 
school, the teachers' 1-'.ouses, the trade store, coffee processing equipment, and a 
freezer. The elders also encouraged the participation of local carpenters and an 
electrician. 

The lnstallation was managed by two communities. The first, consisting of 
University and ATDU staff, �-sessed various technical pcssibilities. A sraff mem
ber then visited Baindoang and pref;ented various alternatives to the council of 
village elders which, with some of the school teachers, formed the second 
committee. In this way, for example, it was decided that a hct water supply, 
shower block, and washing facilities should be built. The system was installed in 
!978. The community provided and managed the unskilled lahour, which often 
consisted of women and children digging trenches and carrying materials. The 
University and A TDU provided skilled and semi�skilled labour; University 
students were encouraged to participate (which they did with great enthusiasm) by 
assisting with manual labour, home wiring, and design work. (Course credits were 
the reward for their efforts.) 

The hydro-electric scheme (fig. l )  is a high head (180 metres), small flow 
(8 litres/second), system driving a pel ton wheel giving a measured 6.8 k W of 
electrical power. A singi.e phase, 240 volt, 30 amp, AC alternator is directly 
coupled to the turbine. The customary, expensive, and complicated mechanical 
speed governor was omitted in favour of an electronic load controller having no 
moving parts and requiring little maintenance. This device ensures that the 
electrical load on the generator is held constant, keeping the generator at constant 
speed. It was developed by the University and co5ts about $200 US. The load 
controller enables electricity to be diverted from a "continuous load" (a water 
heater) to a "temporary load" (a radio broadcast or coffee processing). 

The total steady electrical !oad is approximately 4.5 kW, consisting of a 3 kW 
heater and a 1 .5 kW lighting load which run continuously 24 hours <J day. A large 
hot water tank is used for showers and general domestic use at the communal 
facilities. 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 lighting 
load Joe..- 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. 
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Fig. I :  Small·scale Hydroelectric System 

.-<'""� 
... ...-: -., 

In the event of a loss of a system load, a simple current sensing device will 
s1.vitch on a large water heater in the tail race of the turbine to prevent 0\ erspced 
and dam<lge to the generator. This method is simple, reliable, and inexpensive. 

Answering the modest power needs of Baindoang required some bureaucratic 
intervention. After ensuring that initial electrical requirements were met, a f�w 
bush houses were wired up. Several safety problems, in particular the danger of 
fire in grass roofs and electric shock should a roof leak, ied to the establbhment of 
a standard for wiring bush houses by the Papua New Guinea Electricity Commis� 
sion Authority. 

Since stimulating self..sufficiency was a considerable intluence on the engineers 
of this hydro�electric project, simplicity and reliability were essential to its design. 
The turbine and generatot set was purchased from an overseJ.s manufacturer 
known for reliability. All orher equipment was purchased in Papua New Guinea 
co minimize later problems of replacement. For future projects, pelton wheels will 
be manufactured locally. This will reduce the costs for high head schemes by up to 
several thousand dollars. A maintenance facility is being set up to service this and 
a number of other systems in the area. 

The actual cost of the project is difficult to establish. Overhead costs such as 
staff time, airfares, and experimental facilities were included in the initial research 
project and the student field trip budget. The large amount of "free" labour 
involved could not be assessed. 

Travel and subsistence expenses were reduced by using the local labour force. 
Use of local materials avoided expensive airfreight charges. 

The hardware cost of the scheme was 10,000 kina ($14,000 US), includmg the 
community washing block and all electric wiring. Funding came from varir>us aid 
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organizations and University sources, p lus a lO percent contribution from the 
village itself. Contributions from the future users are considered essential for any 
project of this son; a sense of ownership is implanted as is active invovcmenr in 
the project. 

The transmission line to Baindoang, the next stJ.gc of development, will be 
expensive but the potential rewarJ is high. The proposed 2 km line, v·,.hich will 
carry up to 3 kW, and the wiring of up to 40 houses will cost abou� $ 10,000 US. 
The scheme is supported by the government to discover low-( ost methods for 
future systems and the socio-economic impact of rura1 ele..:trification. 

A full t�valuation of the impact of the electrification on the communu . \\' i l l  be 
of necessity a long term project. However, the immediate benefit tu the 
community has been an improvement in the quality of life. The villagers arc 
hopeful that this will he!p them attract and retain good school teachers. They also 
hope th<:H the improved facilities will prompt young people to stay or return to the 
village. 

Only a few minor technical hitches have occurred in the las( /-Par and the 
project hc:.s been deemed a success by all participants. Experience has shown rhm 
difficulties may arise through aging of plastic piping, land erosion on the river 
banks near the cable crossings, and earth tremors. 

The novelty of the project lies in the application of this largely proven 
technology to a rural, unsophisdcated situation and the handing over of total 
management to the local community. The major lesson to be learned from it is 
that for such a project to be a success the local community must be actively 
involved in all stages of the planning and construction. The project has also 
illustrated the value of a multi�disciplinary involvement of mechanical, electrical, 
and civil engineers, and economists and sociologists. 

As a result of rhe Baindoang success, several provincial governments in Papua 
New Guinea are funding more projects with the same aims and management 

Fig. 2: Local Construction Crew 
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structure. Eight ?rojects are being investigated currently by the University. lrs 
provincial government is establishing a five-year program plannd and advised by 
University staff. Local manufacturing and maintenance faciliries will be 
established as part of the program. 

Further Reading: 

The Power Guide: A Catalogue of Small Scale Power Equipmenr 
Compiled by Peter Fraenkel. Intermediate Technology Publications, 9 King Street, 
London WC2E 8HN, UK: 1979. A buyer's guide to suppliers of smaller-scale 
power sources and an introduction to choosir.g them. 

Energy for Rural Development: Renewable Resources and Alternmive Technologies for 
Developing Countries 
Report of an Ad Hoc Panel of the Advisory Committee on Technology 
Innovation; Board on Science and Technology for International Development; 
Comrnission on International Relations, National Academy of Sciences, 
Washingt,-m, D.C.; 1976. An introduction to power supply options using 
renewable energy and their feasibility. A French-language edition of this report 
was published in 1977 and single copies are available on request from the Agency 
for International Development, Technical Assistance Bureau, Office of Science 
and Technology, Washington, D.C. USA 20523. 

Purari: Overpowering PNG! 
International Development Action fOr Purari Action Group. Available fmm 
International Development Action, 73 Little George Street, Fitzrov Victoria 3065, 
Australia. A study questioning the choice and development impact of a large 
hydro-electric project in Papua New Guinea, also describing how and why such 
choices are made, and the development impact (or lack of it) in six similar projects 
elsewhere. 

Contact: Appropriate T echnokgy Development Unit 
University of T echnology 
P.O. Box 793 

Lae, Papua New Guinea 
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Appropriate Technology vs. 
Economic Reality, Ghana 
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A barrier exists between formal research and development activities 
and the majority of people. Large research institutions and universities 
do not have a particularly good record of providing suitable technical 
options that low·income entrepreneurs or communities can affurd tc 
adopt. Moreover, they are hesitant to involve themselves directly in thl: 
community or shop .. Ievel process of adapting research to local 
conditions. 

This is increasingly recognized and many independent AT centres 
have been established to link their research to the needs expressed by 
small farmers, artisans, entrepreneurs m· cooperatives. Most of these 
centres are relatively new. There is little detailed information on their 
field experience in diffusing technologies or descriptions of the 
particular constraints which mold their approach to AT. The 
.:�ffectiveness of these organizations is determined not only by their 
technical abilities and sensitivity to local development issues, but also 
by national and international level policies which can promote or 
thwart :rhe initiatives of such groups. 

The following report is based on an assessment of the experience of 
one such group, operating in a different economic context.l 

The Technology Consultancy Centre (TCC) in Kumasi has had eight years of 
experience in developing alternate choices of technology in Ghana and, occa� 
sionally, in transferring them to nearby countries (see the chapter "Women Find� 
ing Assistance, Mali"). It has had a variety of successes and disappointments in 
diffusing new techniques and product::. Despite a focus on dose interaction with 
local entrepreneurs and a willingness to involve themselves in non�technical 
problems such as assistance with loan applications, certificates of approval from 
the Na.tional Standards Board, import licences, and raw material supplies, they 
and their clients operate in a very uncertain economic environment. Extremely 
high inflation rates and price controls increase the risks of adopting different tech· 
niques, hence limit the Centre's effectiveness. In a country whose economic poli� 
cies over the past 20 ·_-.._ars have created a bias towards selling or repairing imported 
items, the promotion of local or small-scale manufacturing is very difficult. 

l Ad�pted and quoted with permission fran, Sally Holtermann, fntermediate Technology in Ghana, 
lmermediare Technology Publications, London: l979, 
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Situated on the campus -of the University of Science and Technology in 
Kumasi, TCC was initially established to link the technical expertise within the 
university w�th local entrepreneurs or craftsmen to help develop small-scale indus
try. Since chen it has become more independent of the university, setting up its 
own research, development and production facilities. Now TCC is in the process 
of establishing "intermediate technology transfer units" for its main clienrs within 
the "informal" industrial sector where the majoritv of the industri::d lah�)Ut force is 
employed. 

TCC provides technical advice to small-scale manufacturers, and helps them 
develop new or improved produ._ t� and adapt existing techniques to local require
ments. They prefer that local peuple approach them for technical assistance. The 
requests they have received vary considerably: chemical testing of products, 
suggestions to improve rroduct quality or process effiLiency, help in mec�ing 
various government standards, finding sources of raw materials or developing 
alternative sources, advice on rhe selecrion of new or used machinery, or 
assistance with feasibility studies for loan applicaciom. On occo..:ion, the Centre 
has built pilot plant production facilities on its premises to demonstrate technical 
and economic efficiency. TCC has a professional staff of about six people, and up 
ro 60 peuple in its production units. 

Although TCC would welcome more involvement with cooperatives, most of 
their diems have been individual emrepreneurs who want to invest in 
intermediate-scale technologies. Both effective cooperatives and entrepreneurs 
wi!ling to go into manufacturing are in short supply. With a few exceptions, 
cooperatives in the region have had a poor history: cooperative officials have often 
been imposed on the cooperatives rather than being chosen from within the mem
bership. As a result members are reluctant to trust their funds to these officials. 
Local economic realities present risks for a small-scale manufacturer: 

Imagine trying to run a soap factory when you are uncertain whether the state 
farm will allow you any palm oil this week even if you are prepared to offer a 
bribe, when t�1e lorry for transporting the oil has a broken clutch and no-one 
can find a replacemen. and when the concrolled prict: you are allowed w 
charge for the soap is less chan you have to pay for che palm oil from which it 
is made. 

The government largely ignored the small-scale sector in the 1950s and 60s. 
There are few links between big and small firms. Overvalued currency and 
internal inflacion (over 100 percent in 1978) have resulted in artificially cheap 
imports. Price controls have been ineffective in reducing inflation; since local 
foods are exempt, the poor do not benefit from them as much as high-income 
people who are more likely to buy the goods covered by controls. Nor are the 
controls systematically enforced, therefore buyers spend a great deal of time 
searching for the best price. There is no shortage of entrepreneurs but a shortage 
of those who will invest in manufacturing as vpposed to trading. 

The economic circumstances that make it difficult to rr:ake money in 
manufacturing are precisely the ones that make it easy to earn money in 
trading. Inflation and price controls enable some people to make small 
fortunes. Between the person who initially imports or produces for sale at 
around the controlled price and the person who sells to the final customer at a 
much higher price on the open market, there is a chain of intermediaries, who 
all take their cut. An investment i n  a productive enterprise has to promise a 
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very high rate of return on capital, and a very high absolute pr.•fit, before it 
will entice an entrepreneur away from the lucrative opportunities in trading. 
This is one of the main reasons why the TCC has found it difficult to find 
capable and enthusiastic entrepreneurs. 

TCC has beer� involved in producing a wide variety of items such as soap, 
an.lmal feeds, �lass beads, agrlcuftura! implements, and nuts and bolts. It was very 
successful in helping a local entrepreneur de\ elop a paper glue, made (rom local 
materials, that could o:nnpete with imported glues. Ghana is now seif-sufficient in 
this product. 

Problems have been encountered in the diffusion of improved techniques, as 
their involvement in small-scale soap manufacturing shows. Ghana is heavily 
dependent on imported soap. l.ts largest snap factory, par"�Y governmen:- and 
foreign-owned, uses imported inputs, although Ghana produces one of rhe major 
soap ingredient� - palm oil. In recent years rhe large-scale plant has been 
operating at a loss and 20 percent of capacity, despite government subsidies. 

Traditional soap-makers supply most of the soap in Ghana. In 1972 some of 
them approached TCC for help in improving the quality of local soaps. After 
considerable research with local oils, fillers and perfumes, and the assistance of a 
consultant from India, TCC de,,elopcd a number of satisfactory formulas and 
()uHt prototype soap plants to demonstrate thelr economic feasibility. An 
inexpensive and efficient wood-burning design emerged. Because both the scale 
and the technique were famHiar and credit was not difficult ro obtain, many 
enthusiastic entrepreneurs have bought soap boiling tanks manufactured by 
TCC. The Cemre also designed small plants to make caustic soda, a major soap 
ingredient, at one-third of the price of imported caustic soda. The Centre also 
provides training facilities for soap makers who want to adopt these techniques. 

In the following years the majority of these entrepreneurs faced a local "oil 
crisis". There were continual shortages of palm oil; the official cost of oil in 1978 

was ten times the cost in 1973. Biackmarket prices increased even more. The 
controlled price· of soap was far less than the increased costs of ingredients. The 
small plants were using a fraction of their capacity, profits were low, and many 
soap makers went out of business. Imported soap, when available, is still a more 
"attractive" product. By 1978 the Centre was advising caution to people investing 
ln soap production. The profitability of these plants is very difficult to determine 
on paper because the smaller producers can evade price controls (they must) and 
the price of ingredients fluctuates markedly, The Centre is now studying alterna
tives to palm oil, particularly the non-edible oils which do not compete with this 
produce, and locally-made perfumes as substitutes for imported ones. 

Small-scale scap production is a very risky venture in Ghana not because of 
inadequate technology but mainly because of the contradictions in the national 
economy. Recent currency devaluations which increase the price of imports may 
lead to a clearer advantage for soaps made from local oils. 

The small professional staff at TCC has shown considerable imagination in 
attempting to overcome the economic constraints on their clients. From soap 
making and other activities they have found that the diffusion of appropriate tech· 
nologies and the selection of profitable locally-made products are extremely 
difficult. The Centre has found the use of prototypt;> pro'.:!uctb!"! units a vo.iuable 
training tool. They ate now endeavouting to establish more prototype production 
units outside of the university campus in the midst of the existing informal manu
facturing sector. 
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Most AT activity goes unrecorded. The busiest innovators are often the 
small .. scale repairmen and manufacturers around urban marketplaces in 
the Third World. These self-employed machinists, carpenters, 
designers, tailors, welders, blacksmiths, electricians, bicycle, truck and 
sewing-machine repairmen are part of the "informal'1 sector of the 
economy. The income they generate is seldom recorded in national 
statistics, their skills and jobs are seldom catalogued in national 
manpower plans. 

These workers are seldom graduates of formal technical schools, 
nor do they have access to the huge government subsidies or services 
provided for large-scale manufacturers. They learn through appreatice
ship and are skilled in adapting technologies to their particular needs. 
Their markets are often unregulated and very competitive. They do not 
earn much, but governments still tax them and provide very little 
support in return: interest rates are very high, tools and materials are 
often difficult to obtain, workshops are temporary structures, water and 
electricity are expensive or unavailable. 

Some effort has been made· to improve their incomes through access 
tu improved tools, technical a.ssistance, credit, and working facilities. 
However, these initiatives are difficult to pian and carry out given the 
general economic and social conditions in many countries. 

One conclusion from a study of 2 1  small-scale enterprises in devel· 

oping countries is pa:rticularly relevant to AT practitioners.l The study 
noted that in less tha:n one-quarter of the businesses was technology the 
key problem. Like sr-naH busi.1.1esses everywhere, government economic 
policies, credit polides, and a host of other problems were of greater 
importance. 
The following case study is an interview conducted by the Canadian 
Hunger Foundation with a mechanic who has been working in the 
informal sector for many years in West Africa. It describes some of his 
experiences as a representative of an international development agency 
working with other ''fitters'' (repairmen). 

I Malcolm Ha<per and Tan Thiam Soon. Small Enterprises in Developing Countries. London: Inter
mediate Technology Publications, 1979. 
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Canadian Hunger Foundation: 
What is your role with the fitters? 
Mechanic: 
I'm really a mechanical extension officer, sort of like agricultural extension, but 
working with small-scale mechanics, tradesmen, to offer any assistance I can. My 
technical skills are mostly in large and small vehicle maintenance. At the moment, 
I cover a large area - it's about a mile long and half a mile wide, on both sides of a 
main road going out of tmvn, with <'! lot of truck and car repair shops in it. 

CHF: 
What sort of equipment and tools do you use? 
Mechanic: 
I use a pick-up truck. It has 4' by 8' sheers of plywood made into a box in the back. 
lf you stand outside the truck, you can draw on it. This wasn't used chat often but 
when it was used it was damned handy. Inside the back there was a tool box, 
nothing sophisticated, except a basic set of wrenches, screw drivers, pliers, and 
sockets. The most sophisticated item was a meter for testing generators and 
regulators. Most of my teaching \Vas in elecrrical components. 
CHF: 
Could the fi:ters borr'Jw your tools? 
Mechanic: 
Generally, no. They were used for demonstration. I kept an eye on the shops to 
know what tools were available, and if a guy said there just weren't any, and I 
knew there weren't , then fine. l spent � lot of time looking through little stores 
just finding out what was available. Availability is more important to rhem than 
the price. 
CHF: 
How did you get started on this project? 
Mechanic: 
When I went in, there was a mechanical association, something like a union, but 
very weak. I introduced myself to the director and told him what I hoped to do. 
He didn't understand, but he introduced me to about 1 2  fitters. They didn't 
understand either. They were really sceptical. They'd never had access to 
technlcal a�sistance right in their workshops. It took a year before l really 
established a good working relationship with them. 
CHI': 
How did you do this? 
Mechanic: 
As well as understanding the mechanical problems, you have to be pretty sensitive 
and patient. It's understanding when to talk and when to teach, how :to explain 
technical problems, when not to step on toes, when to see something is wrong and 
not say anything at all. For example, you couldn't start early in the day. lf you did, 
the apprentices would be there but the. master wouldn't. You didn't work with 
them, you only worked with the maste·:. That was one of the basic rules of the 
project. The other thing is you don't talk to customers. You are on th1� master's 
side. You're trying to improve this guy's business or improve his work. Say a 
customer comes up and says "Have a look at my car." If I look and say this and 
this, the customer says "But the master just did that." Sometimes you have to_ be 
very careful that the fitter doesn't lose face when he asks you a question in front of 
a customer. 
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I started with this group of 12 .  I persisted, I visted them regularly on Tuesdays 
and Thursdays. At first they said no, we don't have any problems. I'd show up 
again. After a while they realized that I wasn't there to make money off them, also 
that 1 understood and respected their skil!s. Now they have confidence in me. 

CHF: 
How did you learn these skills? 
Mechanic: 
In another city in a smaller fitting area. There they mainly fixed small trucks and 
taxis. They had all kinds of cars: American ones with Britbh engines put in them, 
Russian with French, and so on. I learned to do the job there. I made a !or of 
mistakes, learned a lot about their methods and their resources. 1\ iot of things 
they fixed the way they do because you just couldn't Co it the way a mechanic's 
manual said you were supposed to. It is not usually because they didn't know the 
best way, they just didn't have the tools, like a hoist or a gear puller. 

I learned that before you get anywhere, they tested you. A fitter would ask you a 
question because he wanted to know if you knew the answer. He already knew the 
answer. If you didn't know, he couldn't learn anything from you. For this reason 
I've avoided one of the fitters in the area I 'm now working in. He fixes diesel 
injection pumps - I'm just not familiar enough with them, You can't fake it with 
them. 
CHF: 
Is this one of the reasons that the technical schools are not interested in your 
work? Yesterday you were talking about the government's policy of hiring only 
mechanics who had diplomas, the over-emphasis on "paper" qualifications, in 
spite of the fact that many government vehicles are unofficially repaired in fitter's 
workshops and not the government workshop. In effect ,  the technical school 
graduates are no more effective in repairing vehicles than the fitters, often less. 
Mechanic: 
Sure, my job isn't very appealing to the technical schools because you have to be a 
mechanic, know what you're doing, and accept unorthodox techniques. You are 
tested every day by a fitter who is having a problem and is economically 
motivated. So fOr a technical school teacher or graduate there is a lot of 
reluctance. With the salary they are paid it's easier to be in a classroom or a 
"modern" garage. 
CHF: 
Do the fitters have access to credit? 
Mechanic: 
Sure, but it's expensive. Some shops will give you ''3 for 2." For the price of 2 you 
have to pay back 3, a 50 percent mark-up over a few months. The money lenders 
are worse. Over lOO percent interest in a shan period, and they use force to 
collect. Some people who have had loans from government or co;nmercial banks 
have had them writlen off by a fdend. Many of the owners of lar,,;e transport 
trucks have paid cash for them, they don't borrow money. 
CHF: 
What about the problem of materials and spare parts? 
Mechanic: 
The best source is wrecking yards. In one I used to work near, the size of the pile 
over the years remained the same but anything of value was taken out. You knew 
after a while that all the parts lying there were useless, just heaved back. Sheet 
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metal for vehicle bodies is harder and harder to get, it's all imported. Wooden 
vehicle bodies are illegal for safety reasons - they claim more people get injured in 
accidents if wood is used. Yet wood is available. Electrical conduit was used w 
make a lot of tb:ngs, passenger seats for vehicles were bent out of it, but now you 
can't get it. Sted rods are hard to get. The building industry gets most of the local 
production so t hat small manufacturers of nuts and bolts, bar chairs or burglar 
bars are priced out of the market. 

Materi.�.Is are a real problem. Paint, for example. First, they get old tins, put 
rhree�qu uters of a gallon in each, then top it up with gasoline so it goes farther. 
Some paLms are spoiled because gasolile isn't the solvent, but they try to sell it 
anyway. So you run into a lot of problems just getting materials and when you do 
get them you mi�ht run into unexpected technical problems. 
CHF: 
How are the fitters trained? 
Mechanic: 
Masters take on apprentices. Of course, it's aU outside the formal education 
system. The masters usually get apprentices from their home town. How it usually 
works is a father will negotiate an arrangement with a master and pay him a fee. 
There's usually no set time period, but an agreement to review the situation after a 
few years. The masters are realistic, maybe the apprentice won't learn anything in 
two years. When you become a master you give a big party, slaughter a sheep, buy 
beer. Later you might get money from your family to start your own shop. 

A lot of your qualifications depend on who trained you. If you had a good 
master you let people know. Some masters are really good, willing to teach, not 
make you cook or wash clothes. They are supposed to give you money for food, 
but there's no legislation and no one could enforce it if  there were. Some appren
tices run away, and if you do, you can't come back. 
CHF: 
Are the fittns organized in any way so they can buy materials cooperatively, pres
sure the gon�rnment to provide better services, or even technical services like the 
ones you're providing? 
Mechanic: 
It won't happen. The union is very weak, it doesn't even put pressure on the city 
anymore to repair the road into the fitters' area. But they're still taxed, a flat rate 
income tax, property taxes. Even peddlers need a vendor's licence. But the taxes 
don't bring any benefits, it is money that only goes out. The water supply is poor, 
and the electrical supply voltage drops very low sometimes. For an industrial area 
the services are very poor. 
CHF: 
You are also working for an international development organization. What are 
their expectations? 
Mechanic: 
They really don't understand my working environment and have unrealistic ex
pectations. They wanted me to push the program a lot faster, but I kept pointing 
out that establishing a working relc::tionship�with these fitters couldn't be pushed. 
To my employer it was very straightforward: increase their incomes, colleei' 
figures, and write a report that looked good. 

My employer wanted me to keep records and evaluate. "Are the fitters you're 
working with benefitting? What are their incomes now, what are their incomes 

I 
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after you've been working with them for a while?" l said, " \X!  a i r  a minute, , this 
information is confidential." If I go poking my nose into their accounts it will 
destroy the relationship I've built up with them. LegaHy the finer is supposed to be 
keeping accounts. If I started recording his work in derail, someone from the 
taxation office might get hold of this information and come in and say "Where are 
your books showing you repaired this engine on April lsr?" 
CHF: 
Do any of rhcm keep accounts? 
Mechanic: 
Sure, in their pocket or in their heads. 
CHF: 
How did you resolve the problem of evaluating your work for your employer? 
Mechanic: 
We worked out a compromise. "X'e coded the fitters, say "P6" for petrol fitter 
number 6, on a map. I keep the map. In this \vay I can tJrotect my clients. On 
other sheets I recorded the code, date and work completed. 
CHF: 
Do you think the governmen·.: or technical schools will continue your work after 
you leave? 
Mechanic: 
Frankly, I'm disappointed. I doubt it. After a long wait, l had one fellow in 
training with me for a while. He was a workshop assistant without paper 
qualific

-
ations. He really began to understand the way you had to \Vork with the 

fitters as a consultant, when to listen, when to say something. Just before I left, the 
government brought in a fellow with formal training and papers, but no 
experience, to be the project leader. The future of the project is uncertain. 
CHF: 
What if s0m-.:one from outside wants to in, reduce a new technology that the 
fitters could manufacture? How receptive are they to new techniques? 
Mechanic: 
It's just not predictable. For example I tried to introduce a sawdust stove (fig. 1).  I 
thought it was terrific: almost free energy for anyone who was interested and who 
had access to sawdust waste. You can use it in the house, it's easier to light than a 
charcoal stove, you can turn it off by suffocating the fire, and the metal doesn't get 
so hot, so it doesn't oxidize. You have to have dry sawdust. You get a drum with a 
hole in the bottom, you put a 2 x 4 in there and set a length of PVC pipe on top of 
the 2 x 4. You throw some sawdust in, pack it down, gradually packing it to the 
top. Make a big metal washer. Then put the washer on the top, pull up the PVC 
pipe, pull out the 2 x 4 and there is your draft. Drop a twisted piece of newspaper 
down to light it � no need to fan. In five minutes it's burning up to temperature, 
yellow to blue flame, and no smoke. You are burning the wood gases first, and the 
charcoal you make along the sides of the chimney continues to heat. You end up 
with an ash � like r,arcoal ash - of salts and minerals. It is highly efficient and 
very hot. The size of the hole dete:mines the temperature, the larger the hole the 
hotter the flame. A woman used one I made out of a grease pail to cook palm oil 
and complained that it was too hot. Nobody adopted this. I promo_ted it for about 
six months but there are only a few .:J.round. Some of the problems were getting a 
supply of sawdust, drying, and transporting it. 
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Fig. l.  Sawdust Stove 0 
0 
0 

1 .  Chisel out the barrel top to form the washer. 
2. Chisel out a hole at the bottom. 
3. Insert a piece of wood. 
4. Insert a piece of pipe and pack sawdust around it. 
5. Drop in � piece of twisted newspaper to light it. 

But you never know for sure when a new idea will become popular. I once 
worked with a fellow who was rebuilding car batteries. At first he wasn't interested 
in my suggestions. Six months later I saw him again he was using some of my 
suggestions. Part of a new project I'm now working on is introducing improved 
technology to manufacture hoe blades. There is a large demand for the blades but 
will the manufacturer accept our technology? As a technologist I'd feel fine if you 
asked me to build a machine to make hoe blades, Lut I'm trying to help people to 
make hoe blades. The technology is simple, people are not. In answer to your 
question, I just don't know. 
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Local AT Experts, Indonesia 
Who is designing appropriate technology? It is not the exclusive domain 
of professional engineers. They are usually not familiar enough with 
existing production abilities in low·income areas. The most active 
designers are those who are already producing products for this market. 
Their techniques ate not necessarily "traditional" but often highly· 
developed crafts which have already undergone many improvements. 
In most cases the innovators already know what their clients need and 
can afford, and the available local skills and materials. Any professional 
designer would agree that such information is the basis for good design. 
However, many improved technologies, even those based on profes· 
sional design and labelled ''appropriate," have been implemented 
without considering local needs, costs, or resources. People in local 
workshops cannot as easily afford to make false assumptions and are not 
protected by patents, copyrights, or subsidies. Their very survival 
confirms the suitability of their technologies. 

In Indonesia, about 25 percent of the workforce is in the informal 
sector. Many of these people are highly skilled, producing watch parts, 
generators, components for televi$ions, film .. editing machines, all often 
adapted from imported models. Some sell their products directly to 
larger firms. Some are at the mercy of middlemen who control access to 
credit, raw materials or markets. In other cases they have to pay fees to 
someone in the formal sector charged· with regulating small industry. 
Many civil servants supplement their incomes through equity in these 
small industries. 

Many development assistance programs focus on what is called 
11target populations." Some AT practitioners working in Indonesia in 
the informal sector have concluded that 41it is probably more apt to call 
this group the 4active population' rather than the 'target population' 
since we ourselves are the ones with much to learn." 

Following are descriptions of some infortnal technicians in 
Bandung, Java.1 

Food Processing 
Gasoline-powered coconut graters are rapidly re{Jlacing hand-operated ones1 
grating a coconut in less than a minute; about one-quarter the time required by 

l Based on material submitted by J. Moeliono, St.  Boromeus Hospital, Bandung, Indonesia, and 
Russ Dilts and Craig Thorburn, PLNPM, Jayagiri, Lembang, West Java. Graphics by Craig Thorburn. 
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Fig. 1. A Coconut Grater 

the old method. The tool used previously by these coconut salesmen was a small 
tin and wood hand�held grater; the teeth were made by punching nail holes ln the 
tin from the back. Ar least two businesses in Bcmdung manufacture the new 
machines which sell for $300 to $400 US, including engine. The ga�oline engines 
are manufactured in Jakarta by a jointly-mvned Japanese-indonesian company. 
The original models, copied from imported machines, used electric motors, but as 
electricity is so undependable, the users decided to switch to gasoline. One modd 
uses an old 49cc two-stroke moped engine. 

The grating cylinder is made from ungalvanized 3-inch iron pipe. The teeth 
last for about six months of heavy use, and are then re-punched. The better 
models use sulid steel cylinders. 

Acetylene Generators 
Most of the welders in lncl0nesia using oxy-acetylene torches have their own 
acetylene generators. Some make their own but most prefer to buy them from 
small manufacturers. Usually they are raade from oil drums, cost $40 to $ 1 50, and 
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Fig. 4. Gas Tank and Generator 
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last about three years. The operation is simple: calcium carbide (CaC2) reacts with 
water in a chamber at the bottom of the drum to produce acetylene (C2H2) gas. 
Accumulating gaE displaces the water, thereby creating pressure. Gas generation is 
controlled by adjusting the flow of water into the chamber holding the carbide. 
Excess gas escapes from an overflow vent. 



Coffin Makers 
This travelling tinsmith make� stainless steel coffin linincs. His clwrLoal srm·e has 
a hand-nanked hiuwer. I-b entire worksh1)p fit>- in two small wooden boxes 
hanging from a hamhoo shoulder pole. 

Fig. 5: Coffin Maker 

Local Machine Tool Manufacturers 
This workshop shows the di\-ersity of rez.ourccs and techniques \\'hich are 
developed by small-scale manufacturers. }..-1etal shears have been copied from an 

Fig. 6. Metal Bender 
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Fig. 7. Metal Lathe 

imported model. The metal bender, designed by the owner, has interchangeable 
wheels to make bends of different radii on various sizes of pipe, rod, or strap. The 
metal lathe, also his own design, incorporates an imported chuck, a Wil\ys jeep 
engine block and bearings, and a Mercedez Benz transmission. 

Battery Manufacturer 
An automobile battery manufacturer and repairman buys many of his campo� 
nents from large factories, sells or trades the lead he rrclaims from old batteries to 
them, and sells many of his batteries through formal dealers. 
Fig. 8. Batte(")' Manufacturer 



Hydraulic Ram Pumps 
Recently the owner of this mad1ine shop became involved in designing, 
manufacturing, and selling hydraulit.: ram pumps. He employs eight skilled welders 
and machinists who received informal training as his employees. They are \·cry 
versatile workers, changing their products from month to month. Car ar.d truck 
parts predominate, supplemented by products such as pellet guns, folding theatre 
seats, and Gl:;� aluminum CB rddio antennae. On.f' employee gets information on 
available mJ'.�rials by searching regularly through the local scrap metal market. 

These �!,:ops look cramped and disorganized for a purpose. Few of them have a 
business licence and therefore cannot ger low-interest business loans; if they were 
licenced they wouL� have to pay taxes, from which they anticipate no benefits. 
When the tax-collector comes bv, the owner can say, "Look how difficult business 
is - I don't have rnough money to paint my �hop." 

Hydraulic ram pumps, powered only by water flowing into the inler or drive 
pipe, push a smaller quantity of this water to a height above that of the supply.2 
For example, a vertical fall of wacer of about 4m will deliver about 5 percent of this 
flow to an elevation of 40m, or 22 percent of the flow to n height of Sm. The pump 
can be manufactured from standard metal or plastic pipe fittings. A similar kind of 
pump was used to supply water tu the fountains and lakes of the T aj Mahal in 
India. The pump requires adequate \Vater and sufficient head to power it. The 
mountainous region around Bandung satisfies these conditions. 

For two years an agricultural engineer had designed and built these pumps at a 
technical college and installed them in local villages. However, he became pro
gressively disillusioned with the effectiveness of the welfare method of essentially 
giving the pumps to the villages. After two years no pumps had vet been built in 
local machine shops. 

In 19.,9 the machine shop owner and the �ngineer collaborated on the 
production of ram pumps. They experimented with different air chamber dimen
sions, check valve configurations, and impulse valves trJ improve the pump\ 
efficien\y. One impulse valve uses motorcycle shock absorbers, automobile valve 
springs, and teflon bearings. Teflon is hard to find; when the current supply runs 
out the valve will have to be redesigned. 

A used-motorcycle repairman familiar with the rural markets \Va:> hired as a 
salesman. He usually approached community leaders about the possibiiity of 
sharing the costs of the pumps. To promote sales the engineer and the shop owner 
have built a small demonstration model which they can install at a site in a few 
hours. The three men can also provide engineering services to assure the correct 
choice of model for a particular site. 

At first, many orders came in from individuals, villages, and development 
organizations. But the process has had its problems: one village leader had to be 
persuaded not to demand a commission before allowing his village to purchase a 
pump. Elsewhere an irrigation official complained that a new pump was wasting 
irrigation water. Villagers w�re helped to alter the irrigation canal so that they 
could continue using the pump. 

Promotional work ha.s tapered off recently. The machine shop owner now 
finds it profitable only when he can fill orders directly from his workshop. 

� Most beaks on low-cost w:Her supply systems describe thi� pump in detail. Sec for example, 
S. Watt. A Manual on the Automatic ff)dnwl�e Ram P11rn{J. Intermediate Technology PubJi,·ations, 1J 
King Stred, Low-:lon, U.K. WC2E SHN. 
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Fig. 9: Schematic Diagram of Hydraulic Ram Pump 
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Many small�scale industries in devt�'lping countries are highly innovative - they 
have to be. (lt is interesting that in so-called developed countries, the most inno
vative firms are often the smaller ones.) Although the success of these workshops 
is dependent on the skill and initiative of individual entrepreneurs, they generally 
work against a variety of formidable obstacles beyond their control. On one side 
they face biases favouring larger-scale industry, government regulations, shortages 
of raw materials, lack of suitable t:::chnical advice, marketing restrictions, and so 
on; on the other side, the low,income market they serve does not have the social 
or economic power to make stronger demands. (Poor people do not make 
demands for bettet technologies simply because they are unaware of them). Many 
of these restrictions are :-ooted i1. national and international economic and 
political policies. 

Development assistance programs focusing on small,scale enterprises have not 
been very effective: 

. . .  government sponsored assistance programmes are often ineffective and 
can even damage the interests of the businesses they are intended to serve; 
although the government may see itself as a source of help, many small 
business people look upon it as the agency responsible for incomprehensible 
or irrelevant regulations whose enforcement provides an ideal opportunity for 
local corruption. Some small business people may reasonably be excused if 
they feel that the government is like a man who runs over you with his car 
and chen ensures chat you receive the best hospital treatment. You are 
grateful for the treatment, but you would prefer never to have been injured in 
the first place.3 

3 Malcolm Harper and Tan Thiam SooD Small Enterprises in Developing Countries: Case Studies and 
Conclusion5, p. 90. · 
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Echoing thP decentralist beliefs of appropriate technology: 

It is rarely economic to set up a special agency to carry out <Iii these services for 
small enterpnses, 3ince the skills and facilities already exist in one government 
department or another; the problem is to ensure that they are all available to 
small-scale enterprises, and that they arc effectively cd-ordinated. This 
depends more on awareness of the importance of small enterprises and 
common sense and co-operation at all levels, particularly in the field, than a 
formal commi::.sion or other institution at the cemre.-t 

Further Reading: 
Kenneth King. The African Artisan: Education and the Informal Secrar in Kenya. 
London: Heinemann, 1977. A detailed account, with case studies, of smaU-scale 
production in relation to the formal and informal education system in Kenya. 
Malcolm Harper and Tan Thiam Soon. Small Enterprises in Dewloping Countries: 
Case Studies and Conclusions. London: Intermediate Technology Publications, 
1979. Over 20 case studies of the experience of small businesses in various 

dev�loping countries. 

4 Ibid. Pp. 90.91 .  





Strengthening Houses and 
Local Organization, Guatemala 
Kath1)'n Rhyner-Pozak 1 
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Houses in impoverished communities are the most vulnerable to the 
devastation of earthquakes or hurricanes. After such disasters some peo· 
ple have access to new building materials provided by international aid 
agencies; others, usually the poorest, have to rely on traditional designs 
and materials. The poorest communities are seldom involved in the 
process of designing stronger houses using techniques or materials they 
can afford or that local industries can provide. Generally, their new 
houses remain as liable tu destruction as before. 

The devastation caused by the Gua�emalan earthquake of 1976, 
which left 250,000 people homeless or without adequate housing, 
underscored the need to develop inexpensive housing which is also 
earthquake resistant. 

Architect Kurt Rhyner, in conjunction with a local community, 
started a successful project of 150 improved adobe houses in Baja 
Verapaz, a remote region which had been largely ignoreJ by the major 
aid programs. 

Baja Verapaz is extremely dry and mountainous and is best known for its manu
factured clay goods � roof tiles, bricks, and pots. Houses in the area are made of 
adobe brick or bajareque, a grid of wooden poles which is plastered with mud. The 
1976 earthquake-almost totally destroyed both semi-urban and rural homes in the 
area. 

The architect first discussed ide:1<.. nn new housing with the people of Bnj::� 
Vcrapaz. \Vithout exception, they wanted cement block construction, although 
all were weli aware of the basic problems of transporting cement, its price and 
scarcity, and the lack of good sand. The attraction of �;;emcnt was largely the result 
of advertising hy the construction materials industry to enhance the material's 
quake-proof image and exploit the wtdespread fear of adobe houses that existed 
afcer the earthquake. Cement block houses, however, are not necessarily quake
proof, especially if poorly construned, although the use of more cement and 
reinforcing steel does make them more resistant. 

Must experts dismL.,sed the traditional methods of adobe and b:�jareque. The 
possibilities of improving adobe construction were generally not considered by 

I A member of the Grupu Sofonius, Co�ta Rica. 
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either the con::;ultams or the unnerved villagers, some of whom refused w sleep 
indoors until after the first anniversay of the earthquake. 

Kurt Rhyner felt,  contrary to public opinion, that ado he combined with sume 
l"OIKrete was the most appropriate building materia[ for tlw regton. \X/hik 
searching for people to participate in a con�rrucrion experinwnt, he found a new 
communirv organi:arion in the \'illage d Salama which was looking fur a\tert1ati\'L 
building techniques. 

During meetings consisting uf 20 to 30 people, Rhyner discussed hudJing 
systerns and which houses fell, their faults in construction, and why some hl)Uses 
remained standing. He explnined irr,prL)\'ed construction techniques thrPugh the 
use of wooden modeb. 

In designing earthquake-resistant houses, Rlwner Jre\\" on a United :-<a nons 
construction rnanual, produced after an earthquake in Peru, wl--uch oudint'J rech
mques for building earthquake-resistant houses of rnuJhnck. Tht.· 1nanual is based 
Lm studies of models of adobe houses which were �trengtheneJ with the addition 
of a relati\"ely small amount of reinforced concrete anJ tested on earthquakt.? simu
lation tables. The manual stresses lhe follL)Wing fi\"l' factors: 

\ .  A solid fou ndation \fig. 1 ). 
2.  Good quality adobes and masonry work. 
3.  CrosseJ interlocking corner_, (fig . .?) .  
4. Hori::·�li.J tal hand 1Jf reinforced concn:-te situ<ltcd ahm·c the doors and win· 

do\\"S (fig. 3 ). 
5. Solid roof umsrrunion. 

Fig. 1. Foundation with humidity ring to preserve adobes 
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Fig. 3 .  Concrete ring to reinforce the walls and corners 

Half si:e adobe 

These de::.'tgn features can resist the predominantly horizqnta! carchquake 

forces; \Virhout them the walls and the roof collapse on the occup<lntS. Most of the 

traditional adobe houses in Guatl'tnnla lack the requisite foundations, corners, 

and horizcmtal concrete reinforcement. The Jiffercncc between a good adobe 

house and a poor one can be expressed as about 20 hags of c..:ment anJ about 

25 kg of steel for the horizontal reinforcement, at an approximate cost of S IOO. 

Logical technical explanations and simple rnonnary calcularions soon con

vim:ed the Salama committee that vdobe remuined rhc most practical construc

tion material. "Most people agreed that cement block construction was fmancia\ly 

out of their reach. The few \\'ho still \\'anted cement blo..-:k construction were 

usually "better ofr' and saw the cement block home as a status symbol. 

[n other meetings, smaU-group discussions analyzed house design and the 

advantages and disadvantages of adobe and wood construction (fig. 4). 

Appropri2re technology can stlmulare analytical capacities with a community 

in addition to giving a specific technical education. The focus on the technic�� 

aspects of the Salama project was viewed by the project organizers as part of a 

much broader development process through social animation. Other community 

priorities, such as water supply problems, were discussed at these meeting� and led 

to orher projects. 

Through these meetings, a small group of masons cum animators emerged. 

They helped plan a house with each participant according to family needs, 

preferences, and financial resources. They then helped local groups of famHies use 

the improved methods to buitd their own houses. 

About lOO Salama fami!ies were divided into 20 construction groups. A 

building group was made up of three ro n)nt' families {fig. 5). \'(/omen actively par� 

ticipc:ted in the meetings, and some in the construction itself. One member per 

family worked on all the houses for the group. Thus, each person built his neigh

bor's house as well as his own, and gained greater experience in house construc

tion.- One bureaucrat from the capital commented that these houses were much 

roo beautifu� for carnpesinos and must surely cost more than they could afford (fig. 

6). 
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A '--omp;_trison of the costs of aJohe and cement shnws wlw peuple \\:ere 
willing ro rc:-,uild \l-ith ,1 Johc. A LL1Ilnere hluLk house, \\"ith :1 mew! ( lamina) fLlof 
\\'LluLl '- '-1St :3 1 5(\1 tll 2l\'\' ( incluJi ni.; tr<lllSf'Drt<1til'n <ln<-l '-llpt•n·i..;ilJn); <111 adt•he 
lHlU:,e \\-ith <l tile roof \\"(lU)J u1st St"ll\1 tLl 7llll. In <1t1 area where the ;l\·er;,;2"l' income 
1s ahuut Sli___l(1 r•cr ;mnum fll'r t-<lmllv, t h i �  is a ..,ignifi,_-anr �ilffcrL'!lce. ;\l�.lrLtl'>L'r, rhc 
majoritv of farni!it.:-- h:td \'t.'ZJrh- i numws l,f kss than 52l\1. The 111<..llll"\' ft.ll" m;ncrial:-
wa." prn1·i'-k--l rhruugh intert'"r-fru:. l l'-vc;n ln<Hb fwm tlw Jen·lupment agenl \ 
Cot rita:, Swir:crl;m'-i, 1\"irh the inrenrion rh:n the ,-a pita! \\·oulJ bt:c,Jmc a re\·oh-mg 
fund for usc on other pru}L"crs. The a\·erage f:1 1nik needed a luan '-'f ;1hour S-fl"\l. 
The loans were administcr<.>J hv the Sa!J.ma committee; hm\"C\·er, local control of 
rhct:'c funds met somt.: resisrcm'--'-' from ,:hurch ufficials who \\-i:-dwJ ru nwinwin 
their rrnditiunal authorirv. 

Althuugh adl1h<.> um .... rrut-uun j_-; t imc-con.�uming U)!n�"">:lrL'J to '-'L'ment hlol-k 
houses with corrugarc,i -"tL'L'l roofs, the_· (1\\"ller i� nnt left \':ith a large dehr, th 
repayment o( \\·hich in Raja \'vr;1p;1: would force h i m  to find rempurarv wnrk ;n 
the large Loa-;U\ l':.t;_Ht.:.:. . Thl' tl·chniqm· j, quitl' bbuur-intensivc as thl' foll�.m·ing 
rahlc sfwws: 

:--..bf.:.ing <:dohl's for one htHht.' 
Gathering! s:mJ, sto:H:s 
Laying founJations 
Construnil1Jl uf walls 
Putting on roof 
Finbhing (plastering, \\·induws, ,Joort:', fluor) 

Torn I (an:rage) 

7l! Jm·s 
4L1 
I ;  

120 
10 
)Ll 

2S5 Jays 

\ 
I 

I 
I 
i 
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Some groups made their houses in as little as l JO ,,:lavs·, othl'r groups rook rnure 

than a year and a half. 

This technique is fcasihle where �1cop\e are unJcremploveJ and ha,·e l!ttk 

income or possibility of income. \bnv pe,wle did 111ake their Ll\\TI aJohc-,, sin·�c 

tht:V hnd mort.' time than monev; other� used cot:m1ercialtv-made aJohc:; a\·cJiiahle 

from sm�d!-sca!� proJucers. 
There is little difference in cosr hetween a metal roc1f anJ a ri\.; n.Jof hecau�e a 

tile roof requires more support. The major economic Jiffcrenu� hct\\·ecn rhe tWLl i:-. 

S. A Comtruction Team Making the \Voodcn Form for the Concrete Reinforcing 

�-
-----------------



I t o 

Fig. b. Hr�t Huust: l\mst�uct<'J In a l;ruup nj ThtlT Famili�·s 

rhnr t he l1Hl!1L'V fl,r a r i le f<lu( .i.!:llt':-. irn�' ] , , ,�·al f;nnih· nk hu�inL':-"c.�. \\·hi lL· tlll'till n)(1rin2: i� m:1Lk (rtlrn Jll1[ll);·rt·J m :Jt�Ti;d-.. Jn the .. -dpit<d ,·it\ ' .  A.;'[lt<.l\Jm;l lL'h· t\\-,_,_ t h1r'-l� ,,f dw /'rL'Jl'L t tlrn,!" \\ tTt· r n \ c,tc\J :n rlw J\h.-· ; J ]  L'L-<.l thlll'\'.'. Sm:dl I ,Kal  hu�ittl'S�C'- l l(  th t-Cl' C1 l1L._i f,_lllt rcr-,,_ lt\" _h,\\'C \··l'l'll kq't Cl, t ( \ t'\\· t'll\)'\<.1\'\'j "-\:1(l', pru,Ju'-:•.1:� r,,uf c1nJ tl1ur tdt> <. l r  rn:Jki :1c: J,,,,r-.. dilL] \l·in'-IU\\ -.. <l lkl rl1crd'1' ft'\ lt<l-1\::ing p.Ht \)f tht• \\ll<)\ L'l\ll)tl))J\". 
Anuthl·r  f'''in t ;, t iHt t'<.'lll f'-lfL·J hl the L·l'mt·nr h!u,-k h, ,u  .. �· \\·n h ;1 IT\cral r,,,,f, tht• aJ\)hc h<.lll�L' \l-ith till· n,,,f hd:-. in:-.uLltitll1 t'r''f'vrtic-.. \\-hh:h <lrc dLlLicd in rhc pondting hear ,,f Baja \'n;q_'a=. A� \\·ell, dtL' aJt'bc anJ tile hou,;c:; l:m he rLT<Iirc.._l and m.:JinraincJ ]c_)Ul l!\- \l'itllLlut dl'pcnJerh"e upun imptlneJ pruJu�·ts. FourtL'cn Ind:'PiL�, tr:1 i neJ rhruu\.!h nHl:,;trulTiun l'( t\\'tl mudd h,,u:-c:', han· lxYumc expert:> a(;:�_·r working 11· i rh the ihllbchuikling groups fur ;1 \'L'<lr an'-i <1 hc1lf. Thcv .. tre nnw able t<.l <.'arn a lt\-lt�\.!. in thL·ir ,-,nnmuniti<.·� ;H'h_{, at tlw sa1nc tirne, pmmtHe -�l JU nLI hui!Jing metiHd.�. �c\·L·ra l pcl'f'lc ha1·e found jtlh� as rn:JSuns with �alaril.':' :-,uh-..t·.mn�llh· higher th�:n wh:n they h<lj prcYiou�ly e�l rl1cJ . Unv of rhc nwstm::; lnrn ltlll"truqcJ � l  huu�L':-, in <morhcr rq.�ion 11· irhuut <l!W .�u�,en·i-..ion hv t�lL' ftlrL·ign expt·rt . Pn,jcd fu n'-l ing w:1:- tnminated in Aui-:usr, 1 97-�. bur LtltlStruniun , -unt inut's i lS  the knuwlcJgL' 1� 11ll\\' Ji�pcrscJ :nnong the pupubrion. Tht· pmjt-n n·;b IHlt wit lwur it� t'rohlcms: l-L'tnl'nt :-- lwrt:n . .;c,;, dchn·s in (unJing, hriJ�cs left urm-'patrt'd :1fter (he earthquake, anJ < 1  Ultnplcx �_·ombin�nion uf hun_-:�ucratk constr�nnts :He a few. Sunll' lnud offiL·i<li� disappru\·cJ of horh the location an,! mctlv.._ldok)g\· nl the project. 

The Sui�HTl<l projcu \\'<Is a success, hu\\'c\·er, <1nJ demonstrates rhc n·olurion llf intL'grating impnwd h11i1,1ing :::l!:J Dl<ltcriab \\'ith ioLai techniques. The nc\\' tcchn iyues, though com1ng from rather sophisticatt:J resc<Jrch on earthquake-
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proof constr·xtion, are affordable to the poorest members of the community and 
compatible with local skiUs. Ideas were imroduced through a local committee, 
which, in the process, developed organizational skills. Through participation the 
people now possess both earthquake-proof adobe homes, and the abilitv to make 
them. 

Earthquake-proof adobe houses were not th:- only result of the project. Many 
other ventures Uevelopecl through the Salama committee such as vegetable gar
dens, market stall construction, cooperative chicken farming, and bener w2.ter 
supplies. People learned to work together to produce results as a community that 
they could not produce alone. 

The Gr;._tpo Sofonias also evolved from this project. It acts as a liaison between 
base groups and donor agencies to help define projects and t':chnically assist in 
their realization. It believes rhm technical projects cannot occur in a vacuum, but 
must be part of an integrated community development scheme, however small. 

Contact: Grupo Sofor.ias, 
Avcnida 9 Calles 35 & 3 7  
Casa No. 3S86 
Barrio Escalante 
San jose, C(.��� ,.., 





Users Assess Appropriate 
Technology, Indonesia 

121  

Developing and implementing improved technology in many rural 
areas is an experimental, technical, and social process. The best 
approach is not always clearcut. In the spirit of open inquiry, 
technologists who have attempted to implement low-cost options are 
assessing their experience. Many organizations are looking for less 
arbitrary methods of choosing technologies. As the following case study 
indicates, the challenge of actually having the technology adopted by 
potential users I"emains. 

This report1 shows that "small" can be very difficuit. It shows the challenge of 
working for rural target groups and the need for a wide technical, social, and 
economic sensitivity and open-mindedness. 

It is not the intention of this report to show failure. The fact that the Develop
ment Technology Centre of the lnstitut T echnologi Bandung (DTC-ITB) had the 
courage to move out of a scientific institution into the everyday reality of rural 
people is worthy of congratulations. 

During June and July, 1978, DTC-ITB set up several field stations to demon
strate well-known, internationally-promoted simple technologies in the Sukabwni 
district of southwest Java. Three projects, dealing with energy sources (solar, 
biogas, and wood swve�). ferro-cement boats, and water supply, were to be used 
for experimental and dissemination purposes. 

This followed a general needs assessment, done in 1976 by DTC-ITB, which 
had identified general education and skills, health and sanitation, the level of 
economic life, marketing of products, improved production equipment, and 
sources of energy. The assessment, however, did not identify potential users of 
new techniques or the requirements of local people. It is hoped that this study 
sheds more light on the subject of needs assessment and problem-solving 
priorities. 

Seven to nine months after the demonstration projects were set up, the DTC
ITB team collected data on the effectiveness of the field demonstration program 
and gaps in its execution. Interviews done at each field demonstration of a 
random sample of the population represented at least 10 percent of the potential 
respondents. Using standardized interview forms, the imract study attempted to 

1Based on a report by the Development Technology Centre of the lnsutut Technologi Bondung, 
(DTC-ITB), Bandung, Indonesia. Summarized with the permission of DTC and TOOL (Netherlands). 
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measure the quality of extt.'nsior. services, their general appropriateness to 
consumer or producer, technical and economic feasibility, field star ion 
performance, and the relationship of rhe tech nologr to the people's priorities. 

The technical performance of the projects is summarized in the following 
table: 

Number of Repairs by Repairs by Our of orJt:r 
Technology projects DTC-ITB population January 1919 
Solar Heater 2 0 0 0 

Biogas 3 0 4 0 

Pindang stove I 0 0 
Ferro-cement boat 4 0 2 

Bamboo pump 16  10 9 l 4  

Pralon pump 9 4 2 4 

Hydraulic ram pump 6 5 12 2 
The solar and biogas projects v.:ere the most technically successful, although 

there was no local inv0lvemem at all in the case of the solar water heaters. 
The pindang stove was an attempt tv improve upon the energy efficiency of a 

traditional Javanese food preservation technique, pindang ikan. Tuna are cooked 
in buckets with salt and water over wood fires until all the water has evaporated; 
the fish can then be kept without refrigeration for up ro two months. The DTC
ITB demonstration used a five-buckt:t "pindang stove," which was supposed to 
have lovver energy costs, making fish processing more economically feasible. The 
stove was in use for only one week and was in an advanced stage of deterioration 
by the time of the impact study. 

Boat owners, builders, and crew members were very interested in ferro-cement 
boats bur those built had serious technical problems. One was wrecked, one was 
never launched because its quality was so poor, and the remaining two had not 
been launched at the time the study was done. 

A month or two after installation the bamboo hand pumps began to "smell 
bad" (rot), so the villagers took them apart. Although the pumps would seem to be 
a total technical failure, villagers subsequently attempted to build this tvpe of 
pump at five locations. Some of the pralon hand pumps had leaking foot v. lves, 
which local people were not able to repair. They made three attempts to construct 
their own pralon pumps; two worked (fig. 1).  The hydraulic rams were carefully 
maintained by the villagers, and two cases were reported of water rams being built 
after seeing the demonstration rams. 

DTC-ITB treated the local population as consumers of technology rather than 
as parcicipams in a process. Despite this approach DTC-ITB tried to discover to 
what extent villagers perceived these technologies to be suitable for their needs 
and living conditions. They asked a variety of detailed questions about the 
people's desires to lenrn to construct the technology at their own expense and 
their general impressions of '1appropriateness." 

The bamboo and pralon pumps were seen as appropriate and there was a high 
in :erest in learning to make them; this meshes with the fact that some people did 
ac.tually build them. But there was relatively little interest in the other technolo
gies. \Vhen questioned about their willingness to buy them at anywhere from full 
price to less than a quarter of the full price, the vast majority of respondents either 
said no or did not give .1y answer. They appeared to be willing to learn about 
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them but reserved judgement on adopting them. In sumrr- arizing the opinions of 
the local people the survey indicated that most of the tech'nologies were economi� 
cally unfeasible. 

The impact survey also asked if local people had used rhe three field station,:,_ 
A high number of respondents had never heard of the stations despite intensive 
use of mass media, pamr� Jtts, and information manuals. When the effectivene�s 
of the extension work around the demonstration sites \vas investigated, it 
appeared that direct cor·tact between DTC-ITB worker� and local people was 
much more effective than media campaigns in pro1uoting access to technical 
assistance. 

The most striking pattern that emerged fcom an examination of the respond
ents' needs is the lack of correspon..ience between the perceived needs and the 
implemented projects. Villagers were most concerned with unempbyment, irriga
tion, and pest control. \Vater supply projects, which provided clean \Vater for 
washing and drinking, were installed though no groups saw this a� a primary 
need.. People who received pr:1lon pumps had wanted improved irrigation and 
cleaner water; rh:J may account for the interest this technology generated. People 
who were concerned about fuel proJ:,lems did not receive energy projects. \X!ater
buffalo owners, for whom obtaining fuel is no problem, received biogas digesters, 
much to rheir surprise. Of the segments of the fishing population who might 
directly benefit from building ferro-cement boats, only boat builders expres>ed the 
need for improved production equipment, employment, and a higher quality 
product. 

DTC-ITB came to some difficult but honest conclusions in their assessment of 
this project: 

Small is very difficult . . .  we will only be able to cope \Vith these difficulties if 
we keep an open mind to\\ ard ourselves and our performance, while realizing 
that dealing with appropriate technology means dealing with people . . .  We 
ha·-'e to start by analysing . . .  the target group and their socio-economic 
needs. Once this data is obtai1�F.d, the engineer should do his job and do it 
technically well; neglecting technical quality is one of the great threats to the 
reputation of appropriate technology. 

Elicit:.ng the human factors . . .  by comtnunication and controllmg rhe 
techhical quality . . .  is one of the most difficult jobs on earth; it is also the 
greates1 challenge. 
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Big AT vs. Little AT: 
Organizing a Large AT Program, USA 
Ron Alwardl 

One of the largest AT organizations in the world, the National Center 
for Appropriate Technology (NCAT) in the United States, has had 
considerable success in reaching some of its clients, but it has also had 
problems that have reduced its effectiveness. The experience of NC AT 
is relevant to any group which is promoting access to technical and 
financial services for lower .. income groups. Ample funds, a competent 
staff, and suitable technologies are not enough. The whOle concept of 
AT arose because governments, corporations, large institutions, and 
bureaucracies were not in general providing acces� to these services, or 
willing to help with the social formation of organ:izaL:cns of low .. income 
people that can demand. and absorb these services. Hence, AT groups 
have advocated more direct contact with their clientele and a different 
style of internal organization which is independent of bureaucratic 
procedures, small in size� and held together by a commitment to a cause 
rather than rigid proceA.ures. 

It is inevitable in such a situation that conflicts arise. However, 
these conflicts are exacerbated if there js not a sound working relation� 
ship, based on an understanding of the concepts of AT, between staff 
and management, between the group and its funding sources, and other 
AT groups. Some of these problems are also inevitable because the c.nn� 
cept of AT is multidimensional, attempting to address problems in an 
integrated technical, social, economic, and poHtical framework; prob· 
lems whose solutions do not fit neatly into standard frameworks for 
making investn1ent decisions on developtnent activities. 

NCA T was established in Butte, Montana, as a priv::-xe non�profit organiza
tion in 1976. It is principaliy funded by the United States Government's 
Community Services Administration with the primary goal of developing and 
applying technologies appropriate to the needs of lo·.v�income communities in the 
United States. 

In order <:o achieve its goals, the Centre operates in four major areas. These 
are: 

1 Ron Alward is an engineer who has worked with NCAT and orhcr AT organizations. 



1 26 

l. A technical rescZ�rch staff working on \ ;!rious aspects of energy conservation, 
rene\vable energy utilization, community and economic Jcn.'!opmz nt, b:J.i!ding 
technology, agriculture and waste recycling. 
2.  An information collection and dissemination progrnm with a grtn\'ing list of 
publications in the abo\'e technical areas. 
). A program of grams (0 stinulatc appropriate technology re"ean . .:h anJ Jemon
stntions bv community groups ZJnd other AT organi::atilms. 
4. An extension program consisting of 10 regionally-based field represenDtives 
who help develop com<-tcts between community groups and appropriate tedmolo
gists around the country. 

lncludmg the extension staff, about 65 people an: currently emp\oyt:d by the 
Center. The operating budget is about S3 million per year of which approximately 
one-third goes to the gran�-: ;:orogram. 

The beneficiaries of NCA T's activities are generally intended to be low
income groups including urban and rural lmv-income people, native American 
groups, and communities in the Trust Territories and dependenci�s. A wider 
audience is reached through the i<1formntion, research, and grants programs due 
to a significant public awareness of the acti\ tties of the Center. 

Technical Resources 
The Technical Research Staff has a wide range of capabilities. It undertakes basic 
research ,  product development and testing, report and publication writing, und 
technical assis-._ance, depending on the specific needs of its co'lstituency. 

Some examples of the most popular and successful work unde1. taken ::;t 
NCAT are: 

assessment of residential heat losses and domestic energy use inefficiencies 
as a prelude to reducing energy costs; 
training packages for low-income home improvement crews; 
testing and certification of do-it-yourself :;olar collectors; 
design, construction, and horticultural management manuals and techni
cal assistance fur solar greenhouses; 
production of manuals, resource bibliographies and slide shows on a 
variety of appropriate technology topics; for example, micro-scale hydro
electricity, cellulose insulation, low-cost solar collectors, organic farming; 
assistance to citizen advocacy groups in the areas of energy, food, shelter, 
anri cummunity economic development. 

Since NCAT generally responds to the needs of people it serves and since its 
technical staff is generally well qualified, it has promoted very few unsuccessful or 
unpopular technologies. One technology that has been the subject of considerable 
popular interest is composting toilets. However, it has been the e:"<perience of 
NCAT staff who deal with the subject that m0st purchasers o� ;.hcse commercially 
available systems find them somewhat unreliable and difficult to maintain. 

Small Grants Program 
In order to encourage dissemination of small-scale technologies and promote 
iocally-developed solution::; to technical problems, NCAT operates a small grants 
program. Typical grants are: 

An organic no-tillage small farm demonstration project in California. Under 
this grant a non-profit group is running observation trials of till and no-till 
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farming methods. The plots are compared for v:dJs, moisture rercnrion 
qualities, and culrivacion requirements. The project h�s bec·n used w 
demonstrate the aJvantdg:.:c: of no-rill methods to local farmers through tours 
and to others through seminars ar:·-..l pubHcarions. 
A solar greenhouse for starting vegetable seedlings in Louistana. In this pro
ject an association of JC !cw-income vegetable �armers built a solar greenhouse 
de�igned by NCAr rechnical staff and funded by the grants program. The 
lOOO sq. ft. greenhouse enabled the farmers to gr0w ·�egetablc seedling� so that 
vegetables could be produced earlier to take advantage of the early season 
higher market prices. Before the greenhouse was built, none of the farmer:;. 
could afford to buy seedling� and rhus had to plam seeds directly in th� field�. 
wi�h che resulc that their produce was rt:'ady at chc heighc of the harvest 
season when prices were lowest . Since installation of the greenhouse, gross 
farm incomes, directly attributable to the use of early seedlings. have increased 
markedly. 

Effectiveness in Reaching Constituency 
NCA T's primary mechanisms for contacting its constituency are its newsletcers, 
publication;;, and extension staff. The technic:::I l research staff also operates a tech
nical assistance program to respond to enquiries and rewlvc problems either by 
mail, telephone, or site visits. All these techniques tend to be very effcctil'e for 
reaching those rcople and communities that are well organized, usually under th<> 
federal Comn•.m:i�y Action Agencies and Community Action Program::., native 
American groups, or appropriate techno!ogy groups. On the other hand, the 
unorga_-,ized poor have made very little use of NCAT's services ex.::ept m areas 
where the NCAT regional representative has made specific attempts to contact 
these peopL.. 

During the fc,rmative stages of NCA T it v.ras expected that it would model it· 
self around the issues and concepts of the name it chose. Activities at the technical 
level generally fit the criteria 0f appropriate technologv, however the Center has 
encountered major organizational problems. As well, the Center has suffered criti
cism from other AT groups in the United States for its range and .sphere of activi� 
ties. The following sections mav yield useful information for others contemplating 
the estab!ishment of similar nationat or regional organizations. 

Funding the Operation 
Gtven the inherent political nature of some aspetts of appropriate technology, 
particularly when working with low-income groups, it is important that an organi
zation engaged in such work be staffed by persons committed :o its ideals and 
objectives. Moreover, financial support must be obtained from sources that are 
least sensitive to external manipulation and who understand the concepts of AT. 

The initiators of NCA T found a single government agency to p:.-ovide the 
necessary funds. This may not have been wise for at least two reasons. First, the 
sponsoring government agency itself was, and is, often subject to strong pressures 
from other individuals and groups of differing and often conflicting political and 
economic persuasi.J�s. Second, the single funding agency held virtual control over 
the Center's a :t:vities, a difficult situation to be in when working on activities 
different from those of most government agencies and �sing procedures different 
from those normally accepted by bureaucracies working with low-income groups. 
The result for NCAT was that it soon found itself at odds with the sponsoring 
agency. The ensuing series of crises lasted more than a year, detracted from pro-
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ductive output, and eventually resulted in c.l change in both leadership and 
internal organi?:ation. 

Multiple source funding, though hader to achieve, may have been n more 
appropriate basis from which to operate such a center since the amount of diren 
intluence over operations by any one of the sources would have been significantly 
reduced. \V�erher the funding source is single or multiple, it is viral rhar those 
attempting to establish su.:h an organization fix terms of refer.::nct- which are satis
:·�ctory to themselves, to the funding agencies, and to those thev employ. 

Size of Organization 
NCA T grew from one to fifty employees in about eight months. This high growth 
rate was undoubtedly the cause of a lot af early organizational problems which 
could have been resolvtd \Vith less ciiffkulty1 or even avoided, had the 
organization started small and grown slowly. A very ) Oung organization in a new 
dnd somewhat controve�·sial field and trying non-traditional organi::ationd 
approaches, for example democratic management of the workplace, is more \'isiblc 
at the political level if it is larger rather than smaller. Such visibility became a 
liability for NCAT during the period \\'hen its internal operations \\'ere not ali 
smooth. 

Style of Organization 
NCA-f was established with a nationally-based board of directors of varied bad 
grounds. The board was not a cohesive unit and very quickly succumbed to 
pressures exerted by the fun'Jmg agency. These pressures .. coupled \Vith a lack of 
management-level diplomacy led to the series of crises mentioned earlier. The 
result was a major reoricm:ation of the internal organizational structure from one 
favouring democratic momagement to one that today is excessively hierarchical. A 
management was event'Jally imposed on the Center which had virtual!y no 
knowledg(' and little understanding of appropriate technology practice and 
theory. It has become overly concerned with management efficiency, and has 
attempted to resolve internal organizational issues by edict rather than by 
consultation. Quite naturally, appropriate technologists attracted to work at the 
Center because of its sphere of activities often find tfley cannot reconcile the work 
environment with their concerns for mear.ingful change. One result has been a 
high rurn-over rate of technical staff. 

Sphere of Activities 
Those who wr:'re originally involved in establishing NCA T saw it more a� a 
national coordinator of appropriate technology activities. In addition, they saw it 
as a vehicle for disseminating information and providing techmcal and program 
support and resources to the various groups across the country already involved in 
appropriate technology development. 

The roles eventually assumed by the Center quickly alienated many estab
lished AT groups because they perceived, right or wrong, that: 

I. NCAT was intruding into their sphere of activities, offering services in com
petition with their own. For example, a community in southwestern Texas 
was in the midst of a severe energy crisis, having had its natural gas supply cut 
off by the distributing company. NCAT's early encounters with the 
community were undertaken to the near exclusion of an established AT 
centre nearby, This led to an unnecessary and often bitter struggle to gain 
influence in the community, Two years of acrimony passed before a working 
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relationship was finally arrived at between the community, the AT centre and 
NCAT. 

2. NCA T, being mu.:h larger than most AT g•·oups and uvernmem-funJed 
organization, was monopolizing the limited resources traditionally availabie to 
the smaller AT group.:: . This has been an often-voiced criticism ,; the NCAT 
operatic�. Before N-=AT, most AT groups were small and the cornpetition 
for funcis to run thPir operations and do research and development was more 
or less between equals. Once NCA T became established. a significat1t sour.�e 
of direct f:.mds for these centres was tJerceived ro have been eliminated. 

3.  Due to its mandate and the source nf lts funding, NCA T \Vas required to work 
predominantly with government sponsored lnw-income agencies and groups 
often to the exclusion of other legitimate AT groups. However, with 
appropriate technology concept dominant in its mandate, other AT groups 
felt there was a significant neeC: for NCAT to widen the scope of its grams 
program to include their mvn activit; .:s, which often reached a broader 
spectrum of American society. 

4. NCA T was too concerned \,-:rh developing new or modified technologies on 
which the NCAT label could be put, when there \Vere ample and often satis
factory systems existing or being deveic>Jed elsewhere. These groups felt 
NCAT should ensure that not only were the technologies bein� developed 
b:.�t also that information cuncerning these technologies was being adequately 
disseminated to those most in need, and that the users and potential us�rs 
were being adequately informed on tht> appropriate use, operation, and 
maintenance of the systems they were acquiring. An example often cited in 
this context concerns solar water heaters: emphasis does not need to bf:' placed 
on designing a better solar water heater, but to ensure that pore·--.rial l1sers, be 
they low-, medium-, or high-income people, do-it-yourselfers, or purchasers, 
be able to obtain or make efficient and effective systems appropriate to thei: 
needs. 

Local Legitimization 
NCAT was established in an old and economically-declining mining community 
partly as a stimulus to the economy of the region through local employment at the 
Center. Although this was achieved, there has been very little attempt by NCAT 
to integrate its services into the community itself. The stated reason for this is that 
as a nationally�based organization, the Center cannot favour one community over 
another. The result of this lack of integration has been consideni:-ie ignorance on 
the part of the local community about the Center's operation::, anJ some distrust 
and suspicion of those who work there. 

Bureaucratic reasons for separation seem paltry in coml)�!rison to possil:-le 
advantages: technologies and methods of introducing them coulJ h� tested in the 
community; the local jJeople would become more aware of the variPUS a�pcc-:s of 
AT and they could provide another polltical and economic base for the Center's 
activities. 
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The Limits of Appropriate 
Fishing Technology: 
Resource Management, Canada 

I l l  

"The traditional, small .. scale fisheries of the world are not simply 
relics of antiquated technology, but are often repositories of skill, 
experience, and sensitivity to the local environment . . . .  Govern� 
ment fisheries management programs have been notoriously inef
fective, not only because of poor :.cience or political manipulations 
of the managers, but also because they contain very little 
appredation of the economic and social realities of the systems 
being managed and even less appreciation of the potential of 
existing informal or indigenous fol'ms of resource management." i 
The follow:ng case history is one example o£ attention being given 

to the appropriate resolution of local economic need but without sound 
resource management. In Newfoundland the inshore fishely has 
suffered marginalization; government and industry efforts in fisheries 
development have emphasized centralized, vertically-integrated and 
industrialized units of production to the neglect of - and at the expense 
of - the smaH�scale, decentralized, labour-inten.§\ve inshore fishery. 

Along many coasts of the world large trawle�s move in and h:-avily fish the waters. 
Inshore, small·scale village fishermen see their catch diminishing, the women who 
process and market the fish bemoan their dedining income, local shipwrightl' sit 
idle, and customers complain about the rising price of fish. 

This is one small episode in the "tragedy of the commons." According to 
international law, off.shore fisheries have been common property, open to 
whoe•:er has the capital and technology to exploit them. Generally, the benefits 
have gone to the few larger�scale harvesters. As access to resources is uncontrolled, 
there is no incentive w conserve and fish stocks are depleted. One fisherman may 
refrain from overfishing, but that do(�s not stop someone else from moving in and 
reaping the benefits of his restraint. Although many in-�hore fishermen have 
traditionally regulated access to their coastal fishing ground:;, competition from 
off�shore fishermen for a migratory resource is increasingly a threat to their efforts 
in conservation and to their exi�tence. 

I This case study is adapted and quoted \�ith permission from Bonnie J. McCay, "Appropriate 
Technologies, Fisheries, and Resource Management," ]ou.rnal of the lnternatior.al Assocwtion for the 
Advancement of Appropriate Technology for Developing Countries, Vol. 2, No. 4, March 1980. Graphics 
provided by Fisheries and Oce�ns Canada. 
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lnshore Cod Trap Fishing 

Conflict over access to ocean resources, particularly off�shore oil and mineral 
rights, ha5 forced governments tO inrercecle. During the 1970s, many nations 
dec\areC control over a 200-mile-v.:ide zone along their coasts, the Un;red Nations 
Conference on the Law of the Sea attempted to rewrite the obsolete open-access 
laws, and local communities wffr:rcd the social cost of fisberie� policies bia�ed 
toward large trawlers integrated with distant processing }Jiants and shipyarJs. 

Some governments have recognized that small fishing communities ,-annat 
continue to be excluded tfom develoment projects. fn some cases they have Leen 
supported with better technology, marketing, and credit. The Handbook on App:-o
priare Technology describes such a case in Newfoundland. Hmvever, it is instructive 
to look at the im�act of this AT iniriativc in one cor.1munity, Fogo Island, hecause 
it was implemented without a \Vell-devcloped local organization or the necessary 
policies to control access to fishery resources. \Vir:1out such organizations or 
policies, coastal fi hermen and communities will reap only limited and temporary 
benefit from appropriate technology. 

Fogo Island lies 10 miles off the northeast coast of Newfoundland. The 
population of 4000 living in nine communities has had few alternatives to fishing 
for a iiving. Twditionallv, during a five month season, small crews harvest cod 
and salmon in open boats. Local customs regulated access to the inshore "cod
trap" fishing grounds. However, since the 1950s, the catch ha8 . lcdined as the off
shore c;-.m lers, mostly foreign, compete niorc effectively for the ·. >:·.Je resource. Bv 
197l\ fish \vere scarce around Fogo Island. 

Until the mid-1960s the communities did not attempt a Uflited �.ranee to nego
tiate with outside government and business agenc;es. The communities relied on 
merchants based in the provlncial capital, St. John-'s, for credit, wpplies and 
markets and had become increasingly more dependent en governmem welfare. 
Their earb efforts to devei'Jp community-based organizations could not overcome 
what one ob:.•.;-n'er called the "traditional disputes over women and fish". 

The federal and provincial guvernments initially attempted to resettle the 
inhabitants of these small "outports" in larger, more industrialized centres. Some 
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went, hut the high costs of thC' scheme, the lack of johs in larger centres, and 
pressure trum local �::.·aders and extension \HJrkcrs in EJgo lslc:n�l and else\\'h�re 
foru:d the governments to suhsidi:e a rural Je\·elopment program in the l'lltpllrtS 
themsc\w:o, . Certain A�� concepts were obscrwd in the devek1prnem uf a ship
building and producns' cooperative and rhe nmstruction of improved fishing 
vesseh. ,.-\.s the progr<lm proceeded, more emphasis was place.J on building new 
bo<Jto. while alternate sources (Jf income - the fish-prm:e�sing and m<Jrkcting 
cooperative - were largelv ignored. Local c<mcern that e . ..;:isting fisherie� resources 
wc.,uld not support bigger and better bo;Jts was lost i n  the scramble for financial 

\ anci tec:1nical assistance. The leaders of ihe cooperatiH: m(1vement of the i:danJ 
lost control over J.eciding whelt the pr�Jb!cms atd solutions \\"l'rc. 

The new boats are intermediate in scale hetwee:1 inshore open boats and Jeep
sea trawlers. These "lcngliners" are diesel-powered wooden vessels 1 3  hl 2 1  meters 
in length with a crew of three to six men. Their cost in 197 3 was about S50,000, 
compared to $4000 for an inshore boat and several million dollars for a trmder. 
These longliners were eq'Jipped with radar, sonar, and other navigation and fish
finding aids. Instead of selectively catching fish near the shore, fishermen could 
now extend their range and fishing season. 

So far so good. The longliners satisfied m:mv of the criteria of P.T. Their 
construction required the u�-e and development of local skills and created more 
jobs than the cunstruction of deep-sea trawlers. L<Jrge subsidies from the govern
ment were a stro.lg incentive to fishermen to adopt this technology. In the late 
1 960s, the incomes of longliner fishermen increased and the government recog
nized this investment a� producing more benefits than equivalent inn.:strnents i n  
larger-scale fishing technologies. 

The initwl progress, however, was not to last in the face of limited fishing 
stocks. By the ear!y l lJ70s longliner fishermen had to spend more time at sea, buy 
more equipment, and hire more labour to stay financially afloat. As these costs 
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nizes the value of the tra.iirional inshore cod-trap fisheries. If the cod stocks are 
replenished, this will probably be the most efficient means of catching them. 

The proposed fisheries development plan has not yet been implemented, hut 
the n:stri..::tions on the foreign rra\l.der fleets have improved the catch of local 
ftshermen. Although the Fogo Island lungliner fleet has nut expat.deJ, its finan
cial problems are much less �evere. The cooperative ha'i placed more emph�1sis on 
fish processing rather than shipbuilding, recognizing that production from the tra
ditional inshore trap hshi,lg rather than longliner fishing is critic:J.i to irs success. 

The process of improving the economy on Fogo Isbnd poims out the limita� 
tions of emphasizing one scale of production, one � C·!Y T!i' activity, and only 
lo..:al control of development. Without a variety 0� _nm�nts and support at 
the national and international leveJ, loca� I I . '  cttiVeS 10 appropriate 
technology have tight boundarie�. 

References: 
B.]. McCay. " 'fi. �.l is Scarce': Fisheries Modernization on Fogo Island, New� 

foundland.'' ·uorth Atla;ric J>.Aari<:ime Culrures, Raoul Anderser. ed., The Hague, 
N'touton: 1979. 
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and efforts escalated, fishing became more intensive. The local controls on�r 
inshore fishing rights cou!d not be extended to deeper waters. Now both the off� 
shore trawlers and the "nearshore" longliners were depleting the stocks whit:h 
migrated seasonally to waters used by inshore fishermen. The number of Fogo 
Islanders engaged in fishing declined. The Fogo Island cooperative wa,; now on tht' 
verge of bankruptcy. New orders for longlmers ceased; losses from shipbuilding 
absorbed profits from other operatiOil.S. Very little ,.)f the longiiners' <..:at..::h was 
processed in the cooperative's processing pbnt, irs most profitable operation. 

This is yet another situation where the introduction (1f a ne·· .. technology, 
even th�Jugh based on some of the concepts of AT, has exacerbated problems hy 
ignoring certain basic realities. Without a resource management pollcy to contro: 
the activities of all fishermen, inshore, nearshore, ar.d offshore, the longliner 
fishermen had no choice but to continue as participants in resource depletion . 

\Vithout initiating such a policy, the production 0f longliners was highly inappro
priate. 

The plight nf the small Ne\vfoundland outports, even when supported by heal 
fisheries and community development workers, is largely in the hands of national 
go.,·enm;ents and international agencies. Recent Canadian initiatives give indica
tions of recognizing the need to combine fisheries resource manageme•1t with rural 
development and the choice of techno log';'. 

In 1977, Canada extended its jurisdiction over a 200-mile-wide coastal zone 
and established policie:> to gradually exclude foreign trawlers. A year later the 
Newfoundland government propost:d a new fisheries dcveJopment strategy that is 
a model of balance: it proposes that if the fish stocks can be restored, then all 
sectors of the fishing industry, including insh,Jre and long!iner fleets, be expanded 
thereby overcoming the previou� bias toward offshore trmvler fleets. lt also recog-

Small Canadian Stern Trawler 
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nizes the value of the traditional inshore cod-trap fisheries. If the cod stocks are 
replenished, this will probably be the most efficient means of catching them. 

The proposed fisheries development plan has not yet been implemented, but 
the rcstri-:tions on the foreign trawler fleets have imprm·ed rhe catch of local 
6::;hermen. Although the Fogo Island lunglincr fleer has not cxpa!,ded, its finan
cial problems arc much less :,evcre. The cooperative ha"i placed more emphasis on 
fish processing rather than shipbuilding, recognizing that production from the tra
ditional inshore trap fishi,lg rather than longliner fishing is critic8.l to its success. 

The process of improving the economy on Fogo Island points our the limita
tions of emphasizing one scale of production, one , c-t·,, · -ni.- activity, anJ. only 
lo�:al control of development. \Vithout a variety c/ .ftments and support ac 
the national and internatio'lal level, locai 11 r ,,rives in appropriate 
technology have tight boundarie&. 

References: 
B.J. McCay. " 'F. !-; is Scarce': Fisheries Modernization on Fogo bland, New

foundland.'' North Atla:-:ric ]vtaritime Culrures, R(!ou.l Anderscr. cd., The Hague, 
Niouton: 1979. 
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Notes From Conferences 
on Appropriate Technology 
Robert M itcf.el! 
AT means many things to many people. Its practitioners frequently 
approach similar situations with completely different philosophies and 
intent. In order to test the reader's sensitivity to AT, we have included 
the following comments, gleaned over the years from various 
conferences and discussions. Read it simply for the examples of 
influence which determine the fate of AT projects (and their users). If 
you find some of the remarks a bit disturbing, so much the better. 

Engineer A 
I've just got involved in a rural \\.'ater supply 1-Jrogram. The people who hired me 
think the problems to be solved are simply engineering ones. After talking to 
people who have worked on installation of >Neils and pumps for many years, I find 
they are talking more about the non�engineering aspects of water supply than 
anything else. Sure, in many ca""!S the pumps installed have not been reliable but, 
equally important, the local organization to maintain and finance the recurring 
costs of these pumps is never developed. 

Community Development Worker 
I've been working with local people in an isolated poor community for five years. 
Most of our work is getting people involved in making decisions through 
committees in a local cooperative. After a lot of trial and error, we now have a 
clean water supply, hand pumps a short distance from most houses, agreement on 
the need to keep the pit�latrines away from wells, and are looking into some 
alternative waste�disposal systems. It's really hard to find good information or 
people with experience in low�cost options. Three local people run a medical clinic 
and dispensary - 20 basic drugs cover most problems. Or,e of these people is 3 
"native" doctor who is great with setting broken bones and really good with 
psychiatric problems. Another is a midwife who the women feel comfortable with. 
We have learned a lot by our own mistakes. There have been other initiatives in 
new seeds and cropping patterns. The local people know a lot about agronomy. 
Some of them can identify over a thousand local phmts. 

In the last six months there has been a lot of activity around the village. A lot 
of government people have appeared with bulldozers and surveying equipment. It 
turns out that they are thinking of putting in a hyJro�eiectric dam. It's hard to get 
information, they don't talk to us much, really avoid us. Rumours have started 



tlving -- some sc1y a lakt:> is guing tP ,,-U\'l'r ,,!\ tlr �nme uf uur lan.._l. !t turn� tlW rkn 
\\·hu owns rhc LmJ j_, nor L·err;Jin. l finalh ,1sk<--·J one m;m if rhi-.  11'(1� rru<--· :m�l if 1\"t' 
lo�e our Ltnd lhlW will we gruw nur f�l'-kl. He :-.ai,l, "Dun't wurr\', \\'L 'rc ·�<.llll�. ttl 
attran u lot d industry . Tht'H' wil! he jub:, lor c\·eryunc; there \\·i!l cn.·n he a 
prope� ho::.pital." One old f:.:\low :-.ai.._l he sen\· the s�une thing \uppL'lting, cJ \,1ng t i m•_' 
ag•.l and ::.aid rlllt to \\'L1rt \', r hev always gtl <l\\'<.1\" . I 'm not su surL. 

I finallv w.:m to se·� r he fo rmer's nrganizaciun un rhc l·ocbL The\· sJ.iJ u \  tu�J 
political, d·,..:v Jon't \\'<lllt to get it <Vllh·eJ, hut gave me the nanws uf Sllllll' uthcr 
lirganiz��;:ions ' sec and write to. \1ust of them s;1id tLev Louldn't help. One 
organi::::mion 5 , the monc·r to L·nrr.L· here toJnv. Afr .. ·r lisrening ru all '.'L1U 
JWopk l 'm not . � 1 <-1 t  vou ...:an help me. A f•.:\\' :navhL·. Sl"t'm,; vou haH· a :or of 
the �·1me problems here-. 

Fordgn Aid Administrator A 
1 thi n\ we have tL1 put more emphasis ori rural dt:vehpment and Jcli\·en' �y:-.tem�. 

Development Econumist 

I've been involved in hdping a small ;,·(llimrv Je,·dop its sugar inJu�rry .  The sugar 
can be grown by a lot of small fatnkrs sprec�d out OH'r a numhcr of Jiffen·nr 
rtgi·,)ns in the country. Land di�tribmion is alr..:aJ·)· i--Jretty gnuJ. \X.' e arc faced with 
the choice of seb.:ting the scale, nun1ber, anJ 1\Katior of the sugar witls to !"H1lt.'�� 
this ::.ugar . We looked at a range of choices all the way frmn one largL' l·enrral rnill 
to many smaller local mills t..J produce rhe s;m1e llutput. In tlw last 20 year� . there 
has been a lot of work on sma !lcr-sc.1ie sugar mills, mosr u r  ir in Jen:l"ping 
countries themselves. 

Our analysis loo't..<..'J at a -_,·iJc rang•: uf fanurs : loL:-1! -.kill�. mat1:rials, 
Jistribution of benefits, h�cal vs. foreign fuel sources. rhe reliability pf sm aller c.l·ak 
production compared to larger sea!\::, inl'ra.c,trunurc to service mills, the world anJ 
local sug<.�r market, integration of sugar productiQn with ccrerd crops, economic 
links created by the various choices, etc. '�/hat we ended up with wus a document, 
which \veighed four kilograms, th2r showed thal five or six medium-sized mills 
would be the best i nvestment in economiC, technical, and overall development 
terms. l n  effect, it was a plan to help integrate small-scale agricuiture and industry. 

However, what is really fea�ible in this situation? A large internati,_,n3\ cor
poration has been Jobbyi•1g rhe government to set up a single large plant Kith thr 
government as the majority shareholder. An international development bank is 
willing to fin:mce this venture. The bank and the corporation have figures to 
prove that their choice is the most fea<>ible. ln fact, when � talk to thetr economists 
l find our concepts of development are very different. They view the investment as 
inheremly good, saying that any investrnem in this country is intrinsically 
developmentaL Moreover, the large international corporation O\\','tS the company 
which supplies it with large-scale sugar-processing equipment, thus �he choices of 
re.::hnology is predetermined. 

At the moment it appears the choice will be the single mill. The corporation 
can guarantee construction and start-up times which is very appealing to the 
ministry of industry. Since this ministry does not cooperate much with the 
ministries of agriculture or development on such decisions, their opinion has the 
most weight. Some local government officials, particular!y the ones who have 
studied the report, are concerned about concemrating the investmet1t in one 
place, bur have had difficulty gettmg discussion going on the more balanced 
approach of five or six mills. Admittedly, our approach is morC' difficult to 
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implement and reLJuires more interauion hcnveen \'<Wious go\·ernmenr ag.enl ie� . 
But these local officiais be1ien� th<lt Je\·elopmcnt is a s!o\\' pn'L·e�s. the exi:--tlng 
planning <lgt:IKies r.:l\'L' tO take a long-term, (OOrdrna�l'Li �trateg·,· if �._ievelupmt:nt 
within the existing sv:,tem is ever going to occur. I've suggested that thev USL' our 
d(Kum·�nt to harg<•in with the multinarional corpn�atiun, but f i ll:  gln·ernmem i� 
afraid the �.·orpdration will glJ tn anlHher counrrv if  it make� ton manv demand�· . .  

Foreign Aid Administrator B 
\Ve'w ah\·ays be(:n doing AT. \X.'e\-e been transferring a lor of \\'onderful expertise 
to the ThirJ \'\/or!d. A� my slide sho\\" mJicated, Canada h<1s some of the best 
expertise in this rechnolt,gy - first-rate, st::lte-of-che-art. It is th.: best solution for 
their situation. En:">ryone I ralh .. d to there is really excited about this opportunitv. 
People here in export development also see it as a good opporrunitv and (''anaJian 
companies need the work. \'('t.' haYc helped 1-:�any coumr;ts finance it wi�h an 
interest-free loan ,,·ith a jli-year repovment schedule and a 10-vear grace period. 

Teacher 
I've 1ken teaching in an isolared primary school where the cur�iculum is 
determined in the capital city, mainly by m•erseas consultants and hook 
publishers. In the past year, the region has heen severely affected by drought, our 
water supply in the neighbouring village has almost JrieJ up. Long befme this the 
h�nd pump that the gO\·ernmem i nstalled broke after six months and \\·e hm·e not 
been able LO get the ministry concerned to repair it. They say they have i10 money 
to fix the \·ehick., required to transport the heavy CLjuipment to extract the old 
pump fwm the ground to repair it. Then by chance I c::lme across a book on 
alternate wat�._'r supply technologies. In it were a variety of water pumps, storage 
dnJ u.Jllection techniques. i reali:cd that a lot of my oldec students, with some 
help, could understand and help develop these. ,\\so, some carpenters anJ 
blacksmilhs said they could easily make some of the parts though one camioncJ 
that: getting the proper size bolts out here \Vas SL'metimes a problem. The school 
inspector, when I askeci for a small amount of money, was really enthusiastic 
about integrating some of the school curriculum wtth loc3l needs. He pushed our 
request for six months, but gc1t nowhere. Our plans for a rainwater collection and 
storage system and a better hand pump that we could r�pair ourselves arc still in 
my drawer. A year or so later he admitted to me that it  was most frustrating; the 
guvernmcnt engineers feit he was questioning their authority and wisdom. They 
consider themselves the experts in choosing water supply technology for villages. 
Also, he found out that the original water pump was the product of a very 
exrensivc research and ..:levelopment program to develop a better hand water 
pump. When he repeatedly pointed out that they still broke dmvn, he was usually 
dismissed by comments that the villagers didn't appreciate the pump and misused 
it. Our choice of technology boils down to what the government is willmg to give 
us. We hc.ve to find another way. 

Engineec B 
I've developed a unique design for a windmill W3ter pumping system. It's cheaper 
and more reliable than any alternatives I've seen. I've reard they really need this 
kind of equipment in the Third World. I've tried it  out on my farm. It really works 
well. Don't know why l didn't think of it sooner. 

I 
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Foreign Aid Administrator C 
look, off the record, we have ro say we've always b�en doing AT To say 
c,t�envise implies we haven't been doing it in the past. If I understand correctly 
what the AT people are saying, and believe me it took a long time for me tl_· Jet to 
the real basis of your argumencs, the approach ro deve!opmenr y\ u are 
recommending just does not fit into the st<mdard procedures of our organization, 
anJ besides it would be hard to �..:ontrol and administer. I sympathize with what 
you are saying but the general attitudes in our organization just don't allow for 
real dialogue on choices with other agencies, let alone dialogue with the final users 
of these technologies. Let's admit it, people don't get promoted by asking 
questions, it's how much money you can justify on paper and get out the door. 
Evaluation of past investments is time consuming and perhaps threat:::Cling. I 
suggest as many of you do ·.:hat you have to work outside bureaucractes. 

International Technical Assistance Volunteer 
Before I went overseas I thought I knew \\'hat was apprr;Jriate. After nll, I was 
given a three-month course on solar and \vind energy hardware and thought that 
all I had to do was build some of thi.j stuff. demonstrate its potencial and pwplc 
would automatically adopt it. Boy, did I learn. One thing we tried was a windmill 
to pump water. There was plenty of wind, particularly at night but the people 
living near it didn't like the noise. lt goes "whup, whup, whup" and the bearings 
sometimes squeak. It didn't work very wet!, anyway. 

Academic 
I've been studying the socio-economic and technical feasibility of AT for over 
three years. I have dev�loped a 3-dimensional matrix of lOB elements for selecting 
AT. With this model we can determine beforehand what is appropriate. 

Energy Consuitant 
Aren't we already doing appropriate technology! What you call AT is second-rate. 
How the hell am I going to extract oil from a kilometre down in the ground, dig a 
hole with shovels? 

Foreign Aid Administrator D 
Look1 the local people are already doi:1g AT. lf AT is the technology that is best 
suited to local conditions and makes good use of local materials and skilts, then 
local people are already exploiting these to the best of their abilities. l respect the 
wisdom of these people. Yes, they need access to better technology but hardware 
alone is not going to solve their problems. Without son:oe changes in the local 
conditions of agriculture production, these low�income farmers are going to be 
continually dependent on the whims of what are essentially welfare handouts 
from the decision-makers on high. AT people do not address this issue often 
enough. 

Social Scientist: 
I have been hired by an international development agency to do a study of the 
social and econ0mic aspects of a propo�al to install a solar-powered photo-voltaic 
system to power a grain mill and a water pump in a village in the SaheL 

This new technology and the process of integrating it wi�h a community of 
2000 people is an experiment; the equipment is still very expensive. Other studies 
have shown such systems to be poor investments compared to hand pumps or 
diesel motors. The project engineers maintain that the solar components are 
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reliable and \ irtually maimenancc-free (most applications s o  far ha\·c been in 
laboratory or outersp�·cc conditions). Even if this is true, the n�Hl·snlar 
componL'ms can break clown. 

I have be�n trying to ask a lor of questions thr· enginc('rs arc nut tlK� 
cnncerned with. They see it as a relativelv str:>ightfnrward application of existing 
technology. E::perience with projects of rhis sort elsewhere indicatL'S that 
successful adoption of anything, be :t a hand pump C't a farm implement, rests on 
at least thret: important things: expressed need by the poteNial users, \\·illingness 
to adapt the technolugy thwL!gh discussioll with them, and somt: local control 
over the management of the technology. I belie\·e these ql'esti�)tb have to be askeJ 
now if sma!l-scale solar power i.� g'-1ing to be productivL in the' future in the Sahel. 

To begin with, the k1cal community has not expressed a need, the engineers 
have been reluctant to discuss solar-powered optic-ns with the three existing 
owners of diesel-powered grain mills, and in this case the community is not 
organized in a way to manage its w:lter supplv. In the colonial era, the local chief 
::md his advisors had bet>n stripped of \"irtually all power to administer public 
works, let alone consider ne\, cptions in technology. It is  simplv not an i:·sue that 
is commonly discussed bnween local groups and outside consult�mts. The usual 
procedure is to depend on the centr.-!l government for such initiati··es. However, 
the government agencies have few resources, the best i)eople are overworked, ctnd 
so the services to rural people ar� unreliable. In the long run if this initiative is to 
be extended both within this community and others, the management must be 
mainly local. Bm are the project officers willing to allow the time for these skills to 
develop? 

Probably 99 percent of the discussion and work on this project has been 
compll.'te\v outside of the vi\1age :n the cnpital city o;:- overseas. The engineers for 
this project have been hired on a short-term contract. They want the svstem 
installed now. I su�pect t:1ey will lea\·c behind c monument to inapproprime 
technology. As an inventor of an unusual windmill said, "I'll sell plans for it next 
year if ll wo:-ks. If nor, it will make a fine sculpture." 
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Further Information 
}:!..-,:-;t of the information on AT I S  in people's heuds; rooted in their experience, 
nc ( on paper. Most working drawings, information, or cquipmem usage has to be 
discussed locally ar1d adapted. The problem and risks for potential users are two� 
fold: to locate suitable technical assistan..::e and to organize themselves to evaluate 
and implement it. Findine a range of options and not just one "solution" remains 
u problem. 

A gulf exists between the kr10wledge in low�income communities and that 0f 
formal institut-ions. A small community may find large official organizations 
intimidating or inacce�sible. Too often the fesearch conducted in these 
organizations follows the flow chart below: 

A common research flow chart 1 

· Organizations Promoting and Implementing AT 
Some of the many smaller independent organizations formed to bridge the gap 
between information and action focus as much on community development or 
adult education as on technical equipment. The combination of both is a 
strength; each alone is ofi:en insufficient. Some large organizations are modifying 
their services to make them more accessibie to local people. 

The strength -:Jf the smaller organizations lies in their connections with user 
communities. The follcNing directories provide an introduction to these AT 

�., groups :J.ud non,governmental organizations (NGOs): 

l Adapted from P.H. Dunn, Apprqpriate Technology: Technology wirh a Human Face. London: 
Ma..:Millan, 1978. 

- - -- ---------�---------
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Appropriate Technology Directory by Nicolas Jequier, viith the assistance of 
Gerard Blanc, 36 1 pages, OECD, Development Centre, 2 rue Andre-Pascal, 
75775 Paris; 1979. (Also published in French under the title Repertoire des 
Centres de Technologic Appropriee.) 

.�nstitutions and Individuals Active in Environmenta!ly�Sound and 
Apuropria .. e Technologies. U nited Nations E nvironment Programme, 
Oxford, Pergamon Press: 1979. 

Rural Technology in the Commonwealth, A directon· of organisations, 
compiled by Bruce Mackay; Food Production & Rural Devdopment Division, 
ComiTtonwealth Stcretariat, �1arlborough House, Pall Mall, London 
SWlY SHX; Second edition !980. 

Directory of Canadian Non.-Governmcntal Organizations Engaged in 
International Development. Canadian Council for International Co
'lperatitln, 3 2 1  Chapel Street, Ottawa, Canada, KlN 7Z2 : 1978. 

A NGO Development Directory, OECD, Developr.1ent Centre, Paris. 

Inquiry services and techuical information designed for the non-specialist' are 
available from rhe �oHowing major distributors: 

Groupe de recherches et d'Cchanges tech nologiques 
GRET 
34, rue Dumont d'Urville 
75 1 16 Poris 
France 

Intermediate Technology Development Group 
JTDG 
9 King Street 
London WCZE SHI'i 
Engiand 

National Center for Appropriate Technology 
NCAT 
Box 3838 
Butte, Mt. 5970 I 
USA 

TOOL 
MauritskaJe 61 a 
1092 AD 
Amsterdam 
Netherlands 

Volunteers in Technical Assistance 

VITA 
3706 Rhode Island Ave. 
Mt. Rainier, Md. 20822 
USA 



The following international organizations provide information on AT: 

Food and Agriculture Organization 
FAO 
Agricultural Service Divi�ion 
Via delle T erme di Caracalla 
00100 Rome 
Italy 

United Nations Industrial Development Organization 
UN !DO 
P.O. Box 707 
A-101 1 Vienna 
Austria 

World Health Organization 
WHO 
Appropriate Technology for Health Programme 
l 2 l l  Geneva 27 
Switzerland 

Suggested Readings 
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For an introduction to the formal analysis of the role of science and technology in 
develop:nent and underdevelopment: 

Bhalla, A.S. Technology and Employment in Industry: A Case Stud)' Approach. 
Geneva: International !�abour Office (ILO), 1975. 

Bha!le, A.S. (ed). Towards Global Action for Appropriate Technology. Oxford, 
Pergamon Press, 1979. 

A summary of an international conference of .AT analysts in December 
197i. 

Chambe�s, R. "Project Selection for Poverty-Focused Rural Development: Simple 
is Optimal." ._, . ..,r!d Development, February, 1978. 

Development Alternatives, Inc. Strategies for Small Fanner Development. Boulder, 
Colorado: Westview Press, 1976. 

An empirical study of rural development in the Gambia, Kenya, Lesotho, 
Nigeria, Bolivia, Columbia, Mexico, Paraguay, and Peru. 

Diwan, Romesh K. and Livingston, Dennis. l' !ternative Development Strategies and 
Appropriate Technology. New York: Perga . •  ton Press, 1979. 

An examination of technology in a world context, of conventional develop
ment strategies (a failure} and alternative, more beneficial, options. 

Edquist, C. and Edqvist, 0. "Social Carriers of Techniques for Development," 
SAREC Report R3: 1979 (Swedish Agency for Research Cooperation with 
Developing Countries) SIDA, S-105, 25 Stockhoim, Sweden. 

An analysi� of who chooses technology, combining "structuralist" and 
''actor-oriented" approaches. 

Lipton, M. Why Poor People Stay Poor: A Study of Urban Bias in World Development. 
London' Temple Smith, 1977. 

Morehouse, Ward, ed. Science, Technology and the Social Order. Rutgers, New 
jersey: Transaction Books, 1979. 
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Essays examining the effects of modem tcchnolngies on sm:ial and politica l 
S(tuctl .rec;, especially in the Third \\'/orld. A call for redircctLon in 
dcvek•pmcnr ro promote greater autonomy for inJi,·iduab, cummuniries, anJ 
natiOt!S, 

Ramesh, J. and \X!eiss, C., cJs. 1\Jok:i::.lni; Technology for Vi/orld Dt'! '�.:lopmenc. i\'e\1· 
York: Praeger, 1979. 

A wide pcrspecti\'e on the issues in rechnology and J.evclopmcnr, \\' ith 
policy reconw tendations, from a conference of specialists in 1979. 

Sigurdson, J. Rural Industrialization in China. Cumbr;dge: Harvard University 
Press, 1977. 

Singer, Hans. Technolvgie1 /or Basic Needs. Genev<J: Internationnl Labour ()ffi,-e 
l\LOI, 1977. 

Advocates socially-oriented technology polidcs, a balance bt.>tween capital
intensive and labour-intensive technique�. and discusses some of the 
constraints on aJopting such policies. 

Steward, Frances. Technolog:-- and Undenlcn•lopmcnt, 2nd ed. London: Ma�..:-..1ilbn, 
1978. 

An analysis of the impact of inappropriate technologies on the Third 
World: unemployment and technological depeildem.:y; the political and 
economic restrictions on more appropria;·e strategies. Includes t\vo case 
studies on choice of techn1que in Africa . 

Timmer, C.P. et d. The Choice of TechnoloKY in Developing Countrie.\: Some 
Cautionary Tales. Cambridge: Harvard University Press, 1975. 

Three significant case studies of the impact of ne\v techniques and the 
reasons for their choice. 

For a less formu.l introduction to appi'opriate technology, development, and 
possible fucures: 

Boserup, Esther and Liljencranrz, Christina. Integration of Women in Development: 
Why, When and Hou•. New York: UNDP, !975. 

Canactian Hunger Foundation and Brace Research lmtitute, A Handbook on 
Appropriate Technology, 2nd ed. Ottm"a: 1979. 

Available in English, Frtnch, and Spanish from the Canadian Hunger 
Foundation, 323 Chapel Street, Onawa, Ontario, Canada, K l-:--J 7Z2. 

George, Susan. How the Other Half Die�: The Real Reasons for World Hunger. 
Penguin Books, 1 976. 

Je..:juier, Nicolas (ed.) Appropriate Technology, Problems and Promises. Paris: 
Organization for Economic Cooperation and Development (OECD), 1976. 

One of the first general outlines of the concept of AT, its roots, and case 
studies of AT in practice. 

Lappe, Frances Moore and Collins, Joseph. Food First: Beyond the Myth of Scarcity. 
Boston: Houghton Mifflin, 1977. 

Lappe, Collins and David Kinley. Aid as Obstacle: Twent)· Questions about our 
Foreign Aid. 2588 Mission Sr., San Francisco, Ct1 94110, USA: Institute for 
Food and Development Policy, 1980. 
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The Open University. Control of Technology. Walmn Hall, Milton Keynes, U.K. 
MK7 6AA: The Open. University Press, 197�. 

A 16-unit, university-level, self-instruction course which thoroughly covers 
all the social, ecOtlomic and political aspects of people controlling choices in 
technology. Oriented to British context bm examples are drawn from worki
wide sources. Units 1 5  and 16 focus on the Third World, China, in particular. 
For d1c non-specialist, the best single int<oduction to the issues. 

Robertson, James. The Sane Altemarive: Signposts to a Self-Fulfilling Future. 7 St. 
Ann's Villas, London \X/11 4RC U.K.;  1978. 

Rybc;:ynski, W. Paper Heroes: A RcTieu· of Apfnopriatte Technolog)' · G<1rdcn City, 
New York: Doubleday, Anchor Books, 1 980. 

Worldwatch Papers 
Brown_, Lester. ' 'Food or Fuel: New Compet.ltion for the World's Cropland." 
1\tm h I 'lolO. 
Eckholm, Erik. "Planting for the Future: Fore�;uy and Human l'\'ceJs." February 

1979. 

Hnycs, Dennis. "Pollution: �he 1\'cglelteJ Dimensions." March l97LJ. 
Norman, Colin. "Soft Technologies, Hard Choices." June 197e. 

Available from: 
Worldwatch Institute 
1776 Massachusetts Ave. N.W. 
Wo::h!ngtoo, D.C. 20036 
USA 

Periodicals Focusing on International and Local Develop· 
ment Issues 
"Cauderos del Tercer Mundo" (also in English) 

Periodistas del Tercer Mundo 
Apdo Z0-572 
Mexico 20 DF 
Mexico 

"Ceres'· ' (in English, French, or Spanish) 
Food and Agriculture Organization 
Distribution and Sales Section 
Via delle Term(� di Caracalla 
00100 Rome 
Italy 

Available in Canada from: 

Canadian H unge:- Foundatior. 
323 Chapel Street 
Ottawa, Ontario 
K l 'J 7Z2 

"F;=�t�tiPe et Developpement" 
CCP 5 1 8, Dakar, Senegal 
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"Ideas and Action" (in English, French, or Spanish) 
FAO Freedom from Hunger Campaign/Action for Development 
Via delle T erme di Caracella 
00100 Rome 
Italy 

Available in Canada from: Canadian Hunger Foundation 
"New Internationalist" 

New internationalist 
Montagu Ho'..lse 
High Street,  PE 18 6EP 
Cambridgeshire, U.K. 
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"Development is not a simple sanitary process of investing capit::tl or introducing 
new technologies . . .  It is a messy, contlict-ridden business of social change." 

Erik Eckholm 

It is easier fer social scientists to get cash and Chairs by mocking HYV� (high yield 
seeJ varieties) in Sussex, . . .  or Washington, than by devising with technologists, 
inputs for poor farmers in field situations. That perhaps is why appropriate 
technology remains largely wind und I do not n•ean windmills which are at least 
,,vorth tilting at. 

Michad Lipton 

Whatever has happened to the economies of poor countries the literatme of 
project 2:ppraisal has an impressive record of growth. 

Robert Chambers 




