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Overview

Edited by BARRETT HAZELTINE
Brown University

INTRODUCTION TO BOOK

The intended audience for this book is a person from the United States or another industrialized
country who intends to work in the less industrialized parts of the Third World, hoping to make
life better for people in the local community. This book is a collection of short articles about
so-called “appropriate technology.” The articles are not definitive treatises. They are intended to
illustrate the possibilities of the technology described, and also to provide sufficient information
for the reader to start implementing that technology. In some cases the best way to start is to
do more reading. References are included, for the reader, to both printed material and web sites.

We focus on appropriate technology because we believe it brings special advantages to people
in the Third World. It is worth repeating a description of appropriate technology here because
not all readers may be familiar with the idea and because repeating a description may focus
attention on the reasons for using appropriate technology. One description characterizes appro-
priate technology as being small scale, energy efficient, environmentally sound, labor intensive,
and controlled by the local community. The Intermediate Technology Development Group, an
organization that pioneered the use of appropriate technology, uses nearly the same description
but adds that the technology must be simple enough to be maintained by the people using it.

This introductory chapter has three articles that we think will be useful to most readers
regardless of their particular situation. The first article, by Professor Andrew Conteh, discusses
how to implement an appropriate technology project. The article has a particular emphasis on
paying attention to the culture of the place one will be working. The second article focuses on
how to design things; a person wanting to work in the Third World could design devices or
processes that improve the quality of life. Design usually emphasizes things—machines or seeds,
for example—but it has a human aspect also. A primary question to answer is “what will the
effect of this project/technology be on this individual community?” The third article gives
guidelines on how one can be useful in a foreign culture.

We hope the reader will find the articles useful but not use them rigidly. A glance at the table
of contents will show the range of technologies discussed. We expect that most readers will pick
and choose among the articles, selecting ones that are helpful in their present situation. All
technologies change. New ideas are an integral part of small-scale technologies. We urge the
reader to be open to change, and to build on what is described in the book.
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Chapter one deals with planning and implementation. A lesson learned from the history of
appropriate technology projects is that the benefits of new technology, no matter how appropriate
the technology, do not come by simply creating the technology. The implementation must be
planned, and peaple must be convinced to change.

An often-asked question is what good can a person from another culture do in a third world
situation. We believe she or he can suggest possibilities by showing how problems similar to ones
facing people in a third world village have been approached in other places. The United States
and other industrialized conuntries have become stronger when embracing ideas and devices from
abroad. The communities of the Third World should have the same opportunity to learn about
ideas and devices foreign to them.

A few notes on the presentation are needed. We use the euphemism “Third World” to refer to
countries that are significantly less industrialized than the United States. Alternative phrases—
underdeveloped, developing, less developed, industrializing, poor, southern, and so forth— seemed
either unwieldy or patronizing. A particular objection to “underdeveloped” is that many Third World
nations have a culture at least as developed as the United States. We realize “Third World” is a
very broad term, used to include countries as different as Brazil and Nepal but hope that the context
will make the meaning clear. When we use the unit of dollars we are referring to United States
dollars exclusively so we do not use the abbreviation US $. Several of the examples use a local
currency. We thought it misleading to translate uniformly into dollars as wage and price scales
make such translations misleading for U.S. readers. We have generally used the units of length and
weight that fit the example being discussed—feet and pounds in the United States, meters and
kilograms elsewhere. A conversion table is given. We have expected, in general, that most of our
readers will have United States backgrounds and have usually written from that perspective.

UNITS
1 acre equals  4.356 x 10* square feet
1 Btu ” 1054.8 joules
1 cubic foot ” 7.481 gallons
1 cubic meter ” 35.31 cubic feet
1 foot ” 30.48 centimeters
1 gram ? 3.527x 107 ounces
1 hectare ” 2.471 acres
1 inch ” 2.54 centimeters
1 liter ” 61.02 cubic inches
1 liter ” 2642 gallons

The abbreviation “kilo” means 1000 = 10’
The abbreviation “mega” means 1,000,000 = 10°

CULTURE AND THE TRANSFER OF TECHNOLOGY

Andrew Conteh

Culture is the newest fad sweeping the literature on international relations, security studies, and
international economics.' A throng of recent essays and books point to culture as the basic force
impelling nation-states (who are the principal actors in international relations), other institutions,
and individuals to act and organize themselves as they do. Many of these writings argue that
culture’s importance is rapidly growing.
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The notion that culture affects human behavior is, of course, hardly new. Observations about
relative skills and behavior patterns of various societies are as old as human history. In modern
times, Max Weber studied the relative economic benefits of Protestant and Catholic cultures;
Adda Bozeman and others have focused on culture’s role in national decision making; Lucian
Rye and Sydney Verba connected national culture to development; and Robert Putnaur studied
the relationship between civic culture and democracy. Some scholars contend that with the end
of the Cold War, cultural factors have finally emerged as predominant in international relations,
the primus inter pares of the engines driving world affairs. One form of cultural expression is
through technology, as well as through the discussions of appropriate technology.

The purpose of this short essay is not to outline the details of the scope and contents of the
strategies in appropriate technology but rather to explore one of the critical issues in the debate
on technology transfer, namely the “appropriateness of technology” within existing cultures.
There can be little doubt that cultural attributes play a substantial role in providing human beings
with mental, moral, and economic tools for life. It goes beyond any doubts that some cultures
are better equipped than others for the successful development of capitalism. Lawrence E.
Harrison, a former U.S. Agency for International Development official, makes this argument in
“Who Prospers: How Cultural Values Shape Economic and Political Success.” “It is values and
attitudes—culture,” he writes, that differentiate ethnic groups and are mainly responsible for
such phenomena as Latin America’s persistent instability and inequity, Taiwan’s and Korea’s
economic “miracles,” and the achievement of the Japanese. Culture thus plays a critical role in
determining the economic fates of nation-states, peoples, and individuals because some cultures
underwrite success better than others. Second, cultural perspectives and belief systems strongly
influence the way in which national leaders, civil servants, and so forth view policy problems,
both individually and collectively over time, and often determine the solutions they choose to
deal with them. Third, culture serves as the dominant blueprint for social, economic, and military
structures and institutions, thus exercising a strong influence on the behavior, attitudes, and
prospects of nation-states in the world community. Finally, culture can also be the chief source
of conflict between nation-states, transnationals and nation-states, and individuals—civil servants
and foreign experts. Consequently, there appears to be a clash between culture and the process
of globalization. In this process culture often emerges as the victor.

And now let’s turn our attention to the debate about appropriateness of technology. In recent
years the concept of appropriate technology has gained currency in both developing and devel-
oped countries. This concept has emerged in response to a recognition that culture and other
factors are significant to technology transfer. One of the reasons for this situation has been an
overemphasis in the past on the part of a large number of developing countries on capital-
intensive “heavy” industrialization and the use of technologies that do not necessarily reflect
factor endowments and socioeconomic conditions prevailing in these countries. Because nations
wary in their level of cultural resource endowment, the strategies adopted by each nation in the
pursuit of technological development would vary from nation to nation depending on each
nations particular circumstances.”

WHAT IS AN APPROPRIATE TECHNOLOGY?

Appropriate technology is defined as any object, process, ideas, or practice that enhances human
fulfillment through satisfaction of human needs. A technology is deemed to be appropriate when
it is compatible with local, cultural, and economic conditions (i.e., the human, material and cultural
resources of the economy), and utilizes locally available materials and energy resources, with
tools and processes maintained and operationally controlled by the local population. Technology
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is considered thus “appropriate” to the extent that it is consistent with the cultural, social,
economic, and political institutions of the society in which it is used. Abubakar N. Abdullalli has
suggested that appropriate technology should be self-sustaining, cause little cultural disruption,
and should ensure the relevance of technology to the welfare of the local population.3

Appropriate technology represents the social and cultural diversions of innovation. The
essence of appropriate technology is that the usefulness or value of a technology must be
consolidated by the social, cultural, economic, and political milieu in which it is to be used.
Most of the groups working in the developing countries tend to view appropriate technology as
the main tool in meeting the basic needs of hundreds of millions of people who have been largely
left out of the development process.

WHY DO DEVELOPING COUNTRIES NEED APPROPRIATE TECHNOLOGY?

In his book on appropriate technology P. D. Dunn,” lists the areas of appropriate technology as
follows:

1. The provisions of employment
2. The production of goods for local market

3. The substitution of local goods for those previously imported and that are competitive in
quality and cost

4. The use of local resources of labor, materials, and finance

5. The provision of community services including health, water, sanitation, housing, roads,
and education

Dunn asserts that appropriate technology should be compatible with the wishes, culture, and
traditions of a particular community and not have a socially disruptive effect. While Dunn gives
these broad guidelines, other writers have been rather specific on the issue. One reason why
developing countries need appropriate technology is the poor state of socioeconomic develop-
ment of these countries. As Nji Agaga5 explains it, developing countries are characterized by a
predominately agrarian and hence rural population. These countries account for 70 percent of
the total world population; of this 75 to 80 percent of them live in rural areas. Adams and Bjork6
also note that apart from this structural distribution of the population in the developing countries,
these countries have low incomes, low literacy rates, poor or inadequate infrastructure (e.g.,
roads, buildings, equipment, etc.), insufficient health and sanitary facilities, and a chronic
shortage of fiscal resources. Yet, Nji points out these countries have plenty of labor, vast rural
resources, and a pool of latent untapped agricultural and mining resources. Venkare notes that
the transfer of technology to the so-called underdeveloped countries must take into account the
following predominant characteristics of these countries.

* The prevalence of a dual economy (urban and rural) with different and often conflicting
lifestyles, unequal resource distribution, and a highly intersectional migration propensity:
general unemployment and underemployment and consequently inequalities in income
distribution; the relative lack of fixed and circulating capital in terms of machines, tools,
and money; and a larger population growth rate as compared to the developed countries.

* An awareness of these inequalities (social and economic injustices) and the fact that they
can indeed be removed is a good reason to design and implement strategies that can solve
or reasonably alleviate these problems. It is to this end that appropriate technology can be
used as a means to achieve balanced development in poor countries.
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HOW CAN THIS BE DONE?

1. Clearly identify the problems. Commonsense knowledge tells us that the problems noted
above are obvious. Some writers have thus emphasized the importance of applied research
and the use of social indicators to “assess” the ability of a geopolitical unit to provide for
the continued enhancement of the human condition in those social domain areas consen-
sually defined as important for social well-being. Thus, applied research is seen as a vital
component not only in the implementation of rural development projects but also as a
desirable and indispensable prelude to the identification, selection, and development of
appropriate technologies to combat destitution and misery in the rural areas.

Such societal and technological development can be attained by a number of methods.

a. Identifying existing technologies in the developing countries to select those that are
useful from those that are not

b. Improving the quality and performance of human resources in developing countries
considered useful in eradicating poverty in general and in particular rural poverty

c. Recycling used technology

d. Adapting imported technology to local needs, materials, and resources

e. Research and development of appropriate technologies to solve basic human needs

2. A common definition of the nature and purpose of appropriate technology. In light of the
above-mentioned, it is of paramount importance that the technological analysts, develop-
ment scientists, and policymakers (local civil servants) all share a common definition of
the nature and purpose of appropriate technology. However, the influence from the appro-
priate technology approach is that the major criteria for the selection of appropriate forms
of technologies are country factor endowment, the proportional distribution of labor in the
country, land, capital, skills, and natural resources.

3. Meeting basic human needs requirement. The technology required for a basic needs
strategy in a developing country must concentrate more than the past on meeting the
requirements of the small farmer, small-scale rural industry, and the informal sector
producer. Such a strategy calls for, and is in turn supported by, a special kind of appropriate
technology: a technology that differs from that developed in the industrialized countries
and for the industrialized countries.

4. Technological assessment. In order to make available to developing countries a greater
flow of information, permitting the selection of technologies, the establishment of an
“Industrial Technological Information Bank™ is proposed, with possible regional or sec-
toral banks, and of an “International Center for the Exchange of Technological Informa-
tion,” notably for sharing research findings relevant to developing countries: This would
enable a survey of technologies available and an assessment of their respective merits,
leading to technological choices. Developing countries should improve the transparency
of the industrial property market in order to facilitate the technological choices and be
able to select an appropriate technology.

5. Transfer of technologies. All states should cooperate in evolving an international Code of
Conduct for the Transfer of Technology, corresponding in particular to the special needs
of the developing countries for a people’s oriented development. Nation-states should also
adopt and strictly adhere to the Code of Conduct of the Transnational Corporations that
is being elaborated by the United Nations.

To aid developing countries in the transfer and development of technology, the Paris
Convention on the protection of industrial property, as well as the other international
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conventions on patents and trademarks, should be reviewed and revised to meet in partic-
ular the special needs of the developing countries.

. Information and adaptation. Developed countries should facilitate access of developing
countries on favorable terms and conditions to relevant information and other technologies
suited to their needs, as well as on new uses of existing technology, and possibilities of
adapting them to local needs.
At present, most products are designed by developed countries for their consumers and
are often little adapted to the tastes and cultures of consumers of developing countries.
Adaptation has therefore to be undertaken in the following areas:

a. In the design of the product

b. In the materials used, preferably raw materials of developing countries rather than
synthetics

c. In the manufacturing process, particularly on the use of labor and capital

d. On the cost of the product, as the purchasing power of consumers in developing
countries is sometimes 1/10 of that in developed countries. Thus, restrictive clauses
particularly concerning the adaptations of technologies should be deleted in the transfers
of technologies.

In order to protect themselves against the negative effects of inappropriate technology,
many developing countries have resorted to adopting “restrictive technology policies,”
allowing far-reaching public interference in technology transactions such as registration
and control of contacts, the regulation of their terms and conditions, the determination of
their legal effects, of the applicable law and jurisdiction, of arbitration procedures, and so
on. This proliferation and diversity of national or domestic legislation and administrative
procedures are surely bound to create a considerable concern on the side of the suppliers
of foreign technology. This process demands that foreign technology suppliers acquaint
themselves with these domestic norms and work toward establishing suitable local condi-
tions for the efficient absorption of the transferred technology.

An international framework for the transfer of appropriate technology must therefore
be based on a series of international legal principles. Among these principles must be the
following in particular.

1. Respect for sovereignty and political independence of states

2. Respect for the sovereignty and the laws of the recipient country by enterprises engaged
in technology transfer

3. Respect for the receiving country to determine its political and economic foundations

4. Freedom of the parties to negotiate, conclude, and implement technology transfer within
the limits of international agreements, domestic laws, and culture

5. Mutual benefit and rewards to both parties

6. Peaceful resolution of all conflicts in accordance with contemporary international legal
obligations

Thus, the ultimate goal of the scientific and technological community of the developing
countries is the creation of a suitable indigenous technology, whenever this is required,
taking into account the specific cultures of these countries. Policymaking capacities should
be created or strengthened to elaborate national policies for science and technology and to
promote self-reliance and people-oriented development.
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DESIGN PHILOSOPHIES FOR APPROPRIATE TECHNOLOGY

Francis Vanek

Applications of appropriate technology, as reflected by the range of possibilities included in this
handbook, encompass a large number of activities, from construction, pumping, and agriculture
to cooking and heating—in short, most of the household and community activities that people
require for a comfortable life. It is therefore difficult to cover in brief the philosophies that bind
these technologies together. Nevertheless, a brief discussion of some common tenets can help
prepare the practitioner to develop and implement a technology with greater likelihood of
success.

A successful design stage should help us to approach any project more clearly and hopefully,
anticipate any pitfalls, rather than finding out about them after the fact. In some instances this work
will focus mainly on structural or mechanical aspects of a device or project, but in the case of
appropriate technology, inclusion of societal and economic factors are very important as well.

In this section, we will discuss how design for appropriate technology differs from design
for other applications and also the pros and cons of designing at lesser or greater depth before
the building/implementation stage. The ideas presented here reflect some 20 years of developing,
testing, and disseminating appropriate technology on the part of the STEVEN Foundation and
its predecessor, the Ensol Cooperative, working in several developing countries as well as in
various parts of the United States. For further reading, the practitioner may wish to refer to the
following books. For a longer description of mechanical design, those with some technical
background will find Chapter 11 in the CRC Handbook of Mechanical Engineering (Kreith
1997) useful. Dickson (1975) lays out the political debate surrounding appropriate technology
in a chapter entitled “Intermediate technology and the Third World.” Lastly, Weisman’s (1998)
account of the evolution of the Gaviotas ecological community in Colombia provides a micro-
cosm of the issues faced in the field when introducing these technologies. Lastly, while the focus
of this chapter is on physical projects involving either products (e.g., pumps, mills) or fixed
infrastructure (buildings, catchment ponds, etc.) the importance of institutional work to support
appropriate technology (e.g., community and financial organizing) must be recognized. For further
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reading on approaches to institutional work, reading on the topic of “project management” in
the literature on management of technology (e.g., Slack et al. 1998) may be of interest.

APPROACHES TO THE DESIGN OF APPROPRIATE TECHNOLOGY

Practitioners of design sometimes make the distinction between “hard” and “soft” design. In
hard design, a device is broken down into component parts, which are precisely defined in terms
of their dimensions and materials. The device requires that each component be fabricated to
these standards in order for the device to function. Take the example of an automobile: An
engine piston having the wrong circumference or not having a smooth surface could prevent the
entire vehicle from moving, even if all other components are built “according to spec.”

Appropriate technologies are more often built along the lines of “soft design,” in which the
design concept is subject to modification in the field so as to better use available materials and
knowhow. For example, a given material, such as metal pipe or bar, may not be available in a
given size, so that the design must be modified to incorporate a different diameter or size.
Alternatively, certain skills or facilities, such as people with welding ability or access to elec-
tricity, may not be available, so that an installation may need to be built using hand tools to
assemble a device with nuts and bolts or other hardware. This level of flexibility may have
advantages beyond the ability to create a working installation under difficult conditions. As the
late Jacques Cousteau stated, soft technologies tend to develop from “thousands of free-thinking
individuals, taking thousands of small random steps forward, [so as to] make only small mistakes
on the way to accumulating a large aggregate success” (Skurka & Naar 1976, p. 9).

Successful design of appropriate technology also requires trading off the benefits of thorough
design against the costs in terms of time and effort of undertaking such a design stage. Obviously,
if a good design can preempt all problems before materials and labor are used in a project, then
the time spent will be well worth the trouble. On the other hand, excessive time spent in the
design stage may delay a project unnecessarily, especially in the case of soft design where some
amount of trial and error in the latter stages of the project may be inevitable.

Three basic levels of design can be seen to exist at this juncture: mental, picture with
dimensions, and picture with supporting calculations. In the first instance, the practitioner
does not create any diagram or plan before starting work. An example of this is the case of
Gaviotas, where a number of the engineers on site responsible for developing new products
worked from memory without producing any type of diagram of their work (Weisman 1998).
While many practitioners would be uncomfortable building a device without so much as a
paper sketch, these members of Gaviotas were able to develop several highly successful
technologies in this way.

For those most designers, however, some sort of sketch will be in order. This may be a copy
of a diagram from a publication, or an adaptation of such a diagram; alternatively, it may be a
sketch developed from scratch so as to fit into a specific location or meet a specific need.
Questions such a diagram will answer are typically the dimensions of the device or installation,
or the total material requirements for completing the project.

The last option, involving supporting calculations, is the most difficult, as it will generally
require specialized knowledge beyond commonsense use of measurement and arithmetic. These
are some questions that we might seek to answer at this level.

1. Will the structure hold the required weight without breaking apart?
2. Will the device deliver adequate heat or power to meet the expected demand?
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3. If the financial benefits of the project are known, are they likely to exceed the financial
costs over the project lifetime?

Thus, we are trying to find out not only the size and material content of the project at this
stage but also to anticipate whether or not the design as given will succeed in terms of the project
expectations. In some instances, it will not be possible to complete such calculations, often for
lack of knowledge about the input data (e.g., what is the material strength of bamboo, of varying
diameter and weight, that one happens to have obtained locally?), so that there is nothing left
but to construct the design, knowing that ex post facto modification may be needed. On the
other hand, it is good practice to at least consider whether supporting calculations are possible,
as they may lead to design changes before beginning construction that either allow completion
for a lower financial cost or prevent the project from failing entirely. Take the use of steel angle-
iron for the creation of some weight-bearing structure, where a number of different widths and
thicknesses will be available. If it can be determined that a narrow, thin cross-section is adequate
to support the weight, then the cost of the larger iron will be avoided, and the savings can be
diverted to other uses.

GUIDELINES FOR IMPLEMENTATION

Having discussed approaches to appropriate technology design in general, it is now possible
to discuss specific guidelines for use in the design process. For instance, the STEVEN Foun-
dation has in the past focused on three specific guidelines for the technologies it promotes:
local materials, local knowhow, and local business opportunity, such as for family-run busi-
nesses or worker-owned cooperatives. Alternatively, Darrow and Saxenian (1993, p. 7) suggest
a more comprehensive list of 11 criteria that encompass these three points but also include
several others.

The purpose here is not to definitively choose one set of criteria over another but rather to
illustrate the benefit of having a set of criteria and also to show how a given approach will tend
to steer the development of a device or project in one direction rather than another. Regarding
the first point, the criteria provide guidelines that are not specific to a type of project (e.g., solar,
wind, agricultural development, etc.) but rather provide guidance in the use of appropriate
technology generally, especially to help the practitioner to be sensitive to the needs of individuals
and communities in developing countries. When given due consideration, they will help to
answer questions such as “What will the effect of this project/technology be on this individual
community?” “Is it compatible with the local situation and needs?” “Are there hidden disbenefits
that were not obvious at first glance?”

For the second point, we can continue with the example of the previous three-point
approach. The use of local materials will tend to favor fabrication of components from
plumbing parts (pipes etc.), hardware (such as angle-iron or reinforcement rod), lumber, or
some mixture of the three, depending on availability. Also, local skills usually include car-
pentry and basic metalworking, including welding, in many countries. One could not, however,
in general rely on the availability of precision metal-working such as the use of lathes and
milling machines.

By following this approach, a project might evolve in the direction of using local materials
in their simplest form in order to fabricate complex structures, regardless of the time required.
This would not only encourage the development of local skills but also allow unemployed and
underemployed adults to exchange their free time for an opportunity to reduce expenditures on
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finished subcomponents. However, the resulting installation may require more initial “tweaking”

and more input in terms of maintenance than a different version that incorporates some manu-
factured components.

Solar powered pumping systems illustrate this tradeoff (Figure 1). A typical approach to

solar powered pumping is to have a photovoltaic panel produce electric current to power a

motor, which then drives a mechanical

pump. While the panel and motor are

Photovoltaic (PV) Solar collector beyond the scope of local production, the
Panel (parabolic trough) pump could be built from local plumbing
v parts and hardware in the interest of self-
’ Bt ‘ i reliance. Another approach would be the use
4 of a solar collector to generate steam, which

* ’ Steam engine ‘ .
_ could then turn a steam-engine and power a
| tectric motor | i pump in turn. (Such systems have been pro-
¢ duced by the STEVEN Foundation for dem-
Positive Positive onstration purposes since 1984. Histori-
displacement pump displacement pump cally, it was also available at the end of the
(1.eé£tgi§£$der (l':;ﬁtgixg;der 19th century, prior to the introduction of
photovoltaics; see Butti & Perlin 1980.)
FIGURE 1 Since this latter system uses no electricity

. and does not require high-precision manu-
Two alternative approaches to solar-powered

. . . facturing, it can be produced from mirrors,
pumping. The design on the left relies more on . .
high-tech mass production (components shown in plumbing parts, and lumber, all of which are

italics) but requires less advanced preparation and likely to be locally available. On the other
less learn-as-you-go. hand, the photovoltaic system will not place

as much demand on a community for initial

installation and maintenance and so may
have greater longevity, even if it does not provide the same opportunity for learning as does
the steam system.

Beyond the three-point criteria (which focus mainly on educational and economic empow-
erment), the cultural dimension should be considered as well. Care should be taken to consider
the cultural consequences of introducing a new technology. For example, the Gaviotas group
developed a pedal-powered cassava grinder for use in rural South American communities,
reasoning that this machine would relieve the burden of grinding this vegetable by hand (Weisman
1998). As it transpired, women had traditionally done the hand grinding, which, while tedious,
had given them a certain status in the households. When the pedal grinders were introduced, the
time required was greatly reduced, and the task was also taken over by men in the household,
so that the status of the women was reduced. Some consideration of this cultural attribute at the
design stage might have anticipated this negative fallout; perhaps some way could have been
found to free the women from the obligation to grind by hand while still supporting the
importance of their place in the household.

Understanding of the cultural context for the technology require two-way communication,
of course, not just from the outside AT specialist to the community but in the other direction
as well. Often the most successful projects are the ones where the community largely shapes
the outcome based on information actively requested from the specialist (this approach is
advocated by Darrow and Saxenian 1993). In one project in Mexico, volunteers from the
STEVEN Foundation arrived planning to build deep-lift pumps for local communities, only
to find that the need was for a different design of shallow-lift pump. As the materials and
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tools had already been assembled, the community members and volunteers set about creating
a different pump design that would meet the needs in the particular village. Not only did the
villagers largely control the designing and multiple production of the pump, they also con-
tinued to improve on the design after the volunteers had returned to the United States. The
pumps were used for four or five years before eventually they were made redundant by
electrification of the community.

In conclusion, we have seen that appropriate technology is a specific application of techno-
logical design separate from the “high-tech” that is used in the industrialized world; that it can
be approached by applying specific criteria; and that it is situated in its cultural context. Perhaps
the most important lesson that can be drawn in terms of a philosophy is to look before you leap.
Careful planning at the design stage can prevent unintended consequences later on, not only in
terms of a device or structure which functions as planned, but also in terms of a practice which
is truly adopted by the community for the long term.
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BEING A VOLUNTEER OVERSEAS

Adapted with permission from HVO’s A Guide to Volunteering Overseas, published by
Health Volunteers Overseas, Washington, DC

WHO MAKES A GOOD SHORT-TERM VOLUNTEER?

In addition to being well prepared for an overseas assignment, successful short-term volunteers
share the following qualities.

* Flexible

* Relaxed

* Innovative

* Organized

* Culturally sensitive

* Committed to sharing their knowledge and skills

In his excellent book Survival Kit for Overseas Living L. Robert Kohls suggests that low
goal/task orientation, a sense of humor, and the ability to fail are also essential to a successful
overseas assignment.

Good listening skills are invaluable to a productive volunteer experience. When you first
arrive at your site, listen closely and observe others to develop an understanding of communi-
cation patterns, greetings, hierarchy, and protocol. You will need to listen two to three times
harder than at home just to begin to understand what is happening in a foreign environment.
Some helpful communication techniques include asking open-ended questions and paraphrasing
the words of others. These techniques will help to ensure that you understand what is being
conveyed and that your message is grasped by your listeners.

You should also be aware of the importance of nonverbal communication—called the
“silent language” by many specialists. Nonverbal communication is largely unconscious,
spontaneous, and culturally determined. Understanding this form of communication is
critical since nonverbal clues often indicate how oral communication should be interpreted:
Is the message friendly, sarcastic, or threatening? However, you will quickly discover that
body language and the meanings we associate with it are not necessarily culturally trans-
ferable. What is a sign of greeting in one culture may well be an obscenity in another
cultural context!

Following are other examples of potential miscues in nonverbal communication: While direct
eye contact connotes sincerity in our culture, it may be considered rude or disrespectful in
another context. Shaking hands may be a sign of professionalism and assertiveness in our culture
but may be inappropriate or suggestive between members of the opposite sex in another culture.
In addition, intercultural communication experts argue that Americans often need more physical
space between them and their listeners than is required in other cultures. Indeed, overseas you
may feel crowded in by your colleagues: This is not necessarily a sign of aggression but rather
a reflection of different spatial patterns in communication.
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CULTURE SHOCK

What is “culture shock”? Culture shock is the term used to describe the more pronounced
reactions to the psychological disorientation most people experience when they move into a
culture markedly different from their own. Signs of culture shock include homesickness, with-
drawal, irritability, stereotyping of and hostility toward host nationals, loss of ability to work
effectively, and physical ailments.

Culture shock is a cyclical phenomenon, with the volunteer experiencing at least rwo “low”
periods during the course of her or his time overseas. There are also several recognized stages
of culture shock, including (1) initial euphoria, (2) irritation and hostility, (3) gradual adjustment
and a level of comfort with the culture, and (4) adaptation or biculturalism. How can you cope
with culture shock and minimize its negative impact on your work overseas?

Understanding your own culture and its peculiarities may be the first step to combating
culture shock. Americans have been described by foreigners as outgoing and friendly and,
alternately, as informal and rude. Other qualities ascribed to Americans include hard working,
extravagant, wasteful, confident that they have all the answers, disrespectful of authority, and
always in a hurry. Many other stereotypes abound about Western culture, and your awareness
of them may help you to reject stereotypes of the culture in which you are working. Indeed,
being a volunteer means that one must be aware of cultural differences and be able to work
effectively in an atmosphere of differing expectations and values. Volunteers, unlike tourists who
can choose to remain relatively isolated, must work closely with people within the local cultural
context.

Another way to combat culture shock is to learn as much as you can about your host country.
Do not be afraid to ask questions, even if they sound silly. This is the only way you can learn
about a foreign culture and begin to understand how to function effectively in the environment.
Indeed, although you may have gathered copious amounts of information prior to your departure,
you will find that there is much more to discover once you arrive in-country.

Above all else, remember that volunteering overseas is as much a learning experience for
you as for the people you are training. Having realistic expectations of yourself and others will
help you to be flexible and tolerant. Maintain your sense of humor and your sense of adventure,
for no matter how well you prepare for your overseas assignment, there will inevitably be
problems and challenges. You can, indeed, make a positive impact on community you are working
with—just remember that true change is slow and incremental.

Keeping these ideas in mind, how can you prepare yourself for your short-term volunteer
assignment?

PREPARING YOURSELF: THE FIRST STEP TO BECOMING AN EFFECTIVE
VOLUNTEER

Advance preparation is a critical component of a successful volunteer assignment but one not
easy to accomplish since most volunteers are squeezing their trips into already busy schedules.
Once you arrive in-country, briefings will usually be short because your host country organizers
are busy. So you need to take steps to prepare yourself prior to your departure.

First, you should become familiar with the history and culture of the country you will visit.
Good resources for this kind of information include Country Studies by the Foreign Area Studies
Group. Your local library will have books, articles, or videos that may be useful in your
orientation process and the reference section at the end of this article also has a number of
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excellent reading suggestions. Your hosts will appreciate any efforts you make to familiarize
yourself with their country, culture, history and customs.

Second, talk with everyone that you can concerning your assignment to glean as much infor-
mation as possible. One of the most important sources of information for the short-term volunteer
is previous volunteers. They can provide insight into the training program, its goals, your respon-
sibilities, and an understanding of the country and its culture. Try to obtain copies of trip reports
from previous volunteers as well as articles and other information about specific countries. Of
course, once you arrive in-country, conditions and expectations will undoubtedly differ from those
for which you prepared. This is where the qualities of flexibility, cultural sensitivity, innovation,
organization, and commitment to shared knowledge and experiences come in!

OTHER TIPS FOR WORKING OVERSEAS

For many in developing countries, the concept of volunteering, in itself, seems strange. In fact,
some languages do not even have a word for “volunteer.” Volunteers are sometimes thought to
have ulterior motives such as practicing experimental medicine or gathering information for the
Central Intelligence Agency (CIA).

Volunteers, in turn, may be frustrated by local counterparts who arrive late to work or leave
early for other jobs. They may doing professional work in the afternoon and evening, or they
may have a second job in an entirely unrelated field such as driving a taxi or acting as a tour
guide. You may even feel that counterparts are less concerned and committed than you are. But,
remember that these individuals face many daily frustrations and, in fact, often work more than
one job just to provide for their families.

You must avoid the overwhelming temptation to demonstrate a method of handling a problem
that cannot be done after you leave—for example, using your own computer that you plan to
take home with you. Resisting this temptation may be a challenge at times, especially when
local leaders ask for help. Sometimes, offering help in such situations may be appropriate in
order to cultivate the support and goodwill of the community.

Short-term volunteers must realize that they are not going to change the world in the time
that they are working overseas. Be careful not to raise hopes or to make—or even imply—prom-
ises that cannot be kept either by you or by the organization that is sponsoring you overseas.
Show that you are part of a team that will continue to work side by side with your host
counterparts and not just a short-term visitor. Indeed, how you are perceived by your hosts is
critical to how effective you will be during your brief stay.

In summary, start your trip with a sensitivity and curiosity to learn from everything you see.
Listen, look, and enjoy the differences in cultures. Don’t be afraid to ask questions rather than
offer expert opinions. Take the time to learn a little bit more about yourself and your own culture
through the eyes of your counterparts. Remember that the more empathy and respect you show
for the culture and problems of your hosts, the more respect you will command and the more
effective a teacher you will become.

OTHER ISSUES TO CONSIDER

Taking Spouses and Families. It may or may not be advisable to take your spouse and family
on assignment with you. This decision depends on a variety of factors, including the program
site, availability of acceptable activities, suitability of housing, and flexibility and interest of
family members. Should your family not find enough to keep busy during your stay, they can
become yet another responsibility and burden for the host.
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On the other hand, the presence of family can be very reassuring to the volunteer. There are
often opportunities at the local health facility or a nearby school or library that can lead to a
meaningful experience for family members. Try to get advice from many people about oppor-
tunities for family members to become involved in significant work.

Local Politics. Volunteers should remain neutral with respect to expressing their opinions
about the national or local government. You may put your hosts in a difficult and potentially
embarrassing or dangerous position by commenting on the government or even the adminis-
tration of the place at which you are working. These are the kinds of observations that you
might make in your trip report and to other volunteers.

Equipment. Prior to your volunteer assignment, it is important to determine what equipment
and supplies are readily available at the site and, if necessary, to review their usage. The goal
of many sponsoring organizations is to provide personnel with the skills and knowledge to enable
them to provide better treatment within the framework of existing technology. So while the thought
of providing more modern equipment and supplies may be very appealing, remember that
maintenance, access to spare parts, and other realities may dictate staying with older, sturdier,
and more familiar models and materials already in use.

Licensing Requirements. Some institutions, universities, and hospitals, for example, require
documentation about the volunteer’s educational and professional background before accepting
him or her. Host institutions are concerned with ensuring that all volunteers are appropriately
licensed and credentialed before they arrive in the country of their assignment. This process is
especially important for those sites that are in an academic setting, since your host counterparts
will undoubtedly be well-trained, experienced professionals. Foreign institutions are usually
willing to accept certified copies of diplomas and transcripts presented by the volunteer and, in
fact, will be surprised if these are not brought by the volunteer.

RETURNING HOME

Returning home can be an unexpectedly stressful experience, especially for the first-time volunteer.
Many volunteers have found that the culture shock experienced upon reentry exceeds what they
felt upon entering the country of their assignment. In a new situation, people expect things to
be different; back home, they expect things to be the same as before they left. The volunteer,
however, is often deeply changed by the overseas experience, while family, friends and colleagues
at home have continued their lives as usual, unaffected by events in other places. How well
volunteers handle reentry depends both on their own preparation and the concern of those around
them.

Many volunteers returning home find Western lifestyles to be wasteful and lavish compared
to what they have just seen and experienced in the developing country setting. They have been
exposed to poverty and have made friends in a different world where much of life is defined by
privation and a constant struggle to meet daily needs. Volunteers want to talk about what they
have seen and done: they would like their friends and colleagues to share their new knowledge
of the world.

However, you may find that many of your friends and colleagues will not be interested in
hearing the details of your trip. When they ask about your trip, they will probably want a short
answer, not a lengthy discourse on the lack of economic resources, the poor health conditions,
the lack of environmental control, the problems of illiteracy and malnutrition, and other everyday
conditions you saw.

Individuals who have not worked abroad may have built up defense mechanisms regarding
the problems endemic to developing countries. Numbed by the magnitude of the problem
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described by the media, they cannot share the level of concern felt by the newly returned
volunteer. They may ask why the volunteer is not doing more to alleviate problems in this
country. Colleagues may become defensive when taken to task for their lack of awareness and
action and may in turn question the motivations of the volunteer.

As a result of these communication problems, volunteers may not talk about their experiences
unless asked and then may not feel comfortable sharing more than a few impressions. Even
when approached enthusiastically, volunteers may find their listeners’ attention waning after a
brief period. Many volunteers feel lonely and depressed about not being able to share their
overseas experiences.

Those who are successful at coping with reentry find ways to integrate their volunteer
experience into their lives at home. One of the best ways to do so is to communicate with other
volunteers, especially those who are scheduled to go abroad in the near future.

Another successful reentry strategy is to give talks and presentations to interested groups
about your overseas experiences. In this way, you can channel your enthusiasm for overseas
work to those who share your interests.

GAINS FROM VOLUNTEERING

What can you can expect to gain from your overseas assignment? After all, as a volunteer you
are paying your own expenses or at least foregoing earnings and merit something in return for
your efforts. Most returned volunteers express that they learned much more than they taught
while working overseas. You will undoubtedly observe and learn how professionals in difficult
and resource scarce environments use innovative approaches. And, you may be able to contribute
to their knowledge by teaching skills and techniques that will make their tasks easier. In this
way, you become an integral part of an educational process which is targeted to fostering the
independence and professionalism of people in developing countries.

In the process of volunteering overseas, you will also develop and hone your teaching skills
and perhaps your listening and learning skills as well. You will be exposed to other cultures,
customs and attitudes and will see first-hand their impact upon health care delivery. Finally, you
will broaden your awareness of issues such as global health care, international development,
and much more.
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Planning and Implementation

Edited by BARRETT HAZELTINE
Brown University

Planning and implementation—the management—of a project is important. Good technical ideas
are certainly necessary but they are not sufficient to make a sustained improvement in people’s
lives. As much attention needs to be paid to making the project work as is paid to having an
effective technology. This chapter is long because the problem addressed is difficult. The first
article, “Development Project Management,” is an overview and should definitely be read by
anyone who has not managed a project in the Third World. It has become most apparent that
neglect of people’s concerns, aspirations, and dignity has been a major reason for the failure of
many projects. Five articles about the human dimension of planning and implementation are
included based on experiences in the Third World. These deal with ensuring community partici-
pation, working with people in making change, and dealing with gender unbalances. Because
a common purpose is to develop a business that will continue after a volunteer leaves, the next
set of articles focus on small businesses. Several deal with how to actually produce goods and
services—the usual term is “Operations.” Marketing is more than selling—it is the whole process
of dealing with potential users. Financial analysis has several aspects: cash flow, costing, dis-
counting future payments. An increasingly common source of funds for small projects is micro-
finance programs. The mechanics of planning—understanding the business and dealing with
administration—are discussed next. The article on project selection looks at particular, important
planning problems in detail. Some of this planning material overlaps ideas in the construction
chapter and a person doing planning should look there also. Project evaluation is essential and
the two articles included complement each other as one is based on the needs of a large organization
and the other on the perspective of a grassroots program. Notes follow on managing an ongoing
project. Emergency responses to disasters need to be carefully thought of early and some guidance
is given. The two following articles deal with training. A measure of the success of a project,
especially in the Third World, is its success after the founder departs—the exit strategy article
discusses how this departure can be done most effectively. Donors support many Third World
projects. The next two articles deal with fund raising. Articles about volunteers’ experience with
a social service organization in Bolivia and with a Women’s Cooperative in Guatemala is included
to show what happens, as the expression goes, “on the ground.”
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CHAPTER 1/ PLANNING AND IMPLEMENTATION

DEVELOPMENT PROJECT MANAGEMENT

Chantelle Wyley and Jochen Lohmeier

INTRODUCTION: THE ORGANIZATIONAL CONTEXT
OF TECHNOLOGY CHANGE

Appropriate technology innovations are invariably introduced in practice within an organizational
context: money, people, and institutions, and equipment. There may be engineer support, main-
tenance provision, training, or links with a government ministry (e.g., an agricultural extension
office). This organizational context is usually structured as a project and, in developing countries
specifically, as a development project aiming to change people’s lives for the better.

Introducing such change constitutes an intrusion into people’s lives, requiring sensitivity and

awareness on the part of the change agent. Before we move onto projects and their management,
perhaps it is useful to check our understanding of development. Here is one definition from the
Glossary of the Baobab: Development Management Networking Web site.

Development is the process by which people change a negative (unsatisfactory) situation to
an improved one (in which certain pressing problems do not persist). Development involves
the satisfaction of basic needs of people living in a state of poverty. Development interventions
aim at stimulating the capabilities of people and their societal institutions to (at least) satisfy
their material basic needs by using available natural resources (without endangering them),
and under changing frame conditions. Good development practice aims to assist poor people
to solve their prevailing problems themselves. The development process is always linked to
norms and values.

From the same source, here is a definition of a development project.

A set of temporarily, geographically and sectorally limited measures, carried out by an agency
with predetermined objectives, designed to develop and spread innovative solutions. Projects
should neither be full-scale implementers of solutions, because of their limited nature in
relation to the ongoing development process, nor should they merely provide advisory services
because of few possibilities to develop adjusted solutions. A project as the solution-finder
is usually a component of a larger or comprehensive or area development programme, which
is responsible for providing required supplies and services in order to sustain the solution found.

For an appropriate technology solution to work requires the following.

* It addresses an identified and analyzed problem.

e It is technically sound.

* It is appropriate to the prevailing physical conditions.

e It is culturally appropriate.

e It is introduced in such a manner that it is received favorably.

Thus, technical factors (machine-related) as well as organizational factors (systems- and people-
related) are involved in the introduction of technological change. The sensitive interplay between
the two needs to be managed.
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Development project management requires two sets of skills: project management (the “hard-
ware” of management, such as operational planning and budgeting) and people management
(the “software” of management, such as team building, conflict resolution, communication). The
latter are particularly pertinent where cultural differences between innovator and user apply.

It is important to emphasize that the two sets of skills are never distinct from one another
and responsibility for them cannot be split. Managing any undertaking is an intricate process
involving the interplay between the internal self, others (individuals and groups in many con-
stellations: colleagues, work teams, beneficiaries, adversaries, institutions, service providers,
etc.), learned skills (e.g., a project planning method), and previous experience. The process is
constantly informed by data collected from the complex reality in which the work is situated
and constantly adjusted appropriately. Important here are one’s observations, formal and informal
information systems (e.g., reports, meetings, site visits, conversations with key players). The
interpretation and assessment of these data and their use to make decisions, to adjust, to change,
and hence move forward constitutes the art of management.

For practical reasons, however, this article limits itself to an orientation to project management
and an introduction to some basic tools; people management issues are touched upon briefly
but dealt with in more detail elsewhere in this collection.

PROJECT MANAGEMENT

International experience in development projects has resulted in some useful tools and
approaches, according to the norms and values of the time and context. Currently prevailing is
the notion of project cycle management (PCM).

PCM is an orientation framework for managing development cooperation and partnership
between benefactors and beneficiaries. It is used to assist agencies in developing countries to
successfully plan and steer projects. In PCM, the procedure involved in preparing and imple-
menting a project is given a structure: It specifically defines stages in project management from
design and planning through to evaluation and back to replanning, as a cycle through which a
project may repeatedly move in the various phases of its existence (see Figure 1).

In PCM such stages are connected by structured and linked processes. This avoids the situation
of busy and energetic project staff running around spending time and money pursuing well-meaning

_— | Project Design

Replanning \
Planning
Evaluation /

Operational Planning
(Include Budgeting)

Monitoring

Organizing
Implementation

FIGURE 1
Project cycle management (PCM).
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. Project Design
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FIGURE 2
Tools for each PCM stage.

goals but finding after a couple of years that impact has been uneven and (given the expenditure)
minimal. With PCM, planning can link project activities to impact (to changes in beneficiary
behavior and hence to subsequent benefit, the goal), these activities can be detailed (personnel,
costs, and equipment) and directly linked to a monitoring system. Indicators of achievement
specified at the planning stage can be used for monitoring, and evaluation; all feeding into the
next/replanning stage and beginning of the next cycle.

Figure 2 shows the PCM diagram again with some tools related to each stage. This article
attempts to give an introductory overview of these issues and related tools.

THE DESIGN OF DEVELOPMENT PROJECTS

The question of which solution and hence intervention is appropriate in a particular situation
(i.e., one in which problems exist relating to a lack of satisfying existential needs and a situation
of poverty) is sometimes one not given enough attention when solution-driven benefactors
interact with developing countries. For example, a motorized transport system to get crops to
city markets may be an “obvious” solution to low-income in a potentially productive rural area;
more in-depth analysis may show that introducing different types of crops attractive to more
local markets is more appropriate—in the face of bad roads and no funds for road maintenance.
The tool to use in this case is a structured situation analysis.

This is an analysis of the actual situation in which a potential development project is embedded.
It takes place prior to project planning and proceeds from the point of view of those directly
affected by the problems. The situation analysis consists of an analysis of all participants and
stakeholders, an analysis of objectives of the various parties involved, and a problem plus
potentialities analysis, as well as an analysis of the project environment in order to define risks
or assumptions. It should also consist of an analysis of the target groups of the potential inter-
vention. The purpose is to sufficiently understand the context and to gain an in-depth insight into
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the problems in order to be able to formulate improvements or solutions adjusted to the situation.
It demands a communicative approach emphasizing participation and may make use of tech-
niques such as Participatory Rural Appraisal (PRA) and the more recent Participatory Learning
and Action (PLA).

To be more specific, a problem analysis looks at existing negative conditions in the lives of
people, in a particular instance. It is broken down into an analysis of deficiencies (unsatisfied
existential needs) and of constraints (factors that cause the deficiencies). This information is
gleaned from professional investigation of the project environment (e.g., sociologists reports,
census statistics) and workshops with stakeholders. In the latter, participants may be asked to
write deficiencies and constraints on individual cards, and these are then shared and related
to one another in a displayed cause-effect “tree” (hence the term problem tree). This helps to
generate a common understanding of what is at the root of material lack or misery and to make
a decision as to where best to intervene to alleviate or arrest it (and this may not be at the root
cause).

A potentialities analysis may follow. This explores resources and opportunities that are
unutilized or underutilized but may be utilized or developed in order to overcome constraints
and hence contribute to objectives. The decisions and choices made (using methods to prioritise)
are at the heart of any development intervention: They aim at unlocking potentials in target
groups in order to enable them to tackle problems, overcome deficiencies sustainably, and
thereby reduce poverty.

The situation analysis may specifically analyse economic, environmental, institutional/polit-
ical, target group problems and potentials.

As the situation analysis progresses, possible solutions to the problem(s) may arise. An analysis
of alternatives is a systematic way of searching for and deciding on problem solutions and hence
the work of an impending project. Alternatives analysis follows a problem analysis and is a
prerequisite for deciding on action strategies. Alternatives are analyzed using criteria relevant
to the situation (a matrix table is useful here). Techniques such as cost-benefit analysis and
utilities analysis are used in alternatives analysis. The results—an appropriate intervention in
respect of a particular problem—feed directly into the project planning process.

PLANNING

Planning can be defined as a process of communication, clarification, and agreement between
individuals and groups who wish to work to change an undesirable situation (e.g., one in which
people live in poverty, lacking basic needs). It involves the anticipation of a desirable and
realistically achievable vision and scheduling of future actions, together with the utilization of
resources, all directed toward achieving defined objectives. Who does what when, how, and why?

In reality plans for development projects are often formulated as the substance of applications
for funding and other support—from international development donors, government contracts,
or nongovernment partnerships. In some cases the appraisal, design, and planning processes are
supported (by funds or the temporary allocation of experienced technical personnel) through
potential donors/partners following an initial project idea/application. The institutional require-
ments of fund applications for projects are often a challenge for development practitioners.
Planning formats and procedures are laid down in order to facilitate decision making within
funding institutions and may result in plans being drawn up in a bureaucratic manner (so-called
“desktop planning”). The intention of planning with beneficiaries and possible service providers
is thus compromised; ownership then may remain with the funder/intervener. In addition a
funder-orientation may influence the planning of a development intervention in scale, by the
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amount of funding available, or in orientation by the type of technical support available. This
can be dangerous in that the needs of the intended beneficiaries and the appropriateness of the
intervention may be sidelined.

There are many different planning methods that assist in structuring thinking and presenting
possibilities. The most comprehensive at present is objectives-oriented project planning and its
specific variants—for example, Zielorientierte Projektplanung (ZOPP). ZOPP uses the Logical
Framework Approach (LFA) to planning which displays objectives according to logically related
levels in a matrix format (known as a project planning matrix or PPM). Such strategic planning
involves the formulation of an intervention strategy, with detailed operational planning following
in the Plan of Operations (PlanOps).

The major advantage of this approach to planning is that it stimulates development interveners
to explore and define the (logical) links between their proposed activities and eventual impact,
rather than merely hoping that such actions may produce effective and beneficial effects. If
carefully and responsibly used, this facility ensures that the voice and needs of the intended
beneficiaries are kept to the fore.

Table 1 shows an example of the objectives part of a Project Planning Matrix (PPM) of a
rural bus system project.

In addition, the PPM provides for specification of achievements for all these objectives, called
“indicators,” as well as envisaged external risks on the project’s progress. This information for
the project in Table 1 is shown in Table 2.

A Project Planning Matrix is usually formulated in a workshop situation (the strategic
objectives) with participatory input from stakeholders. Follow-up working groups may work on
specifics later (indicators, for example, are best defined by those working in the field rather than
stakeholder representatives).

TABLE 1

PPM objectives

Strategic Objectives Example: Rural Bus System

GOAL Peasants of villages A,B,C increase their
(impact on beneficiaries) income through market production.

PURPOSE Peasants arrive at the marketplace
(utilization of project safely and in time, and buses
outputs by target groups) operate reliably.

OUTPUTS/RESULTS 1. Bus maintenance and repair system
of project (goods and is introduced and operating.
services delivered) 2. Standard training courses for bus

drivers implemented.
3. Management system for optimal
deployment and flexible bus use

established.
ACTIVITIES (For Output 2)
of project 2.1 Check knowledge, and deficits,

of bus drivers.

2.2 Design appropriate course
curriculum.

2.3 Carry out courses.

2.4 Evaluate impact of course and
revise curriculum.
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TABLE 2

PPM specification for achievements

Objectives Indicators Risks/Assumptions
Goal: For the achievement of the

Peasants of villages A,B,C
increase their income

through market production.

Purpose:

Peasants arrive at the
marketplace safely and in
time, and buses operate
reliably.

Outputs/

Results:

1. Bus maintenance and repair
system is introduced and
operating in practice.

2. Standard training courses
for bus drivers
implemented.

3. Management system for
optimal deployment and

flexible bus use established.

Activities:

(For Output 2)

2.1 Check knowledge, and
deficits, of bus drivers.

2.2 Design appropriate course
curriculum.

2.3 Carry out courses.

2.4 Evaluate impact of course
and revise curriculum.

development goal:

After year 3 of project

implementation income from
market sales of more than 70%
of peasants is at least stable
(or increased).*

For the achievement of the purpose:

3 years after beginning of the
project’s implementation phase,
more than 50% of the female
peasants who produce a
marketable surplus are able

to transport 80% of their
marketable products from their
villages to the marketplace,
arriving there in the early
morning hours.**

For the achievement of the results:

1

. After year 2 of project

implementation a repair of a
serious breakdown of a bus
does not take longer than

10 days after the bus reaches
the workshop.

. After year 3 of project

implementation accidents
caused by bus drivers themselves
reduced to below 30% of all
accidents.

. After year 3 of project

implementation the bus transport
capacities are adjusted to the
marketing system.***

Specification of inputs/costs of each

activity

For achieving the
development goal:

Competing producers do not
receive excessive subsidies
from other intervening
agents.

For achieving the purpose

a. Trained bus drivers apply
their new knowledge.

b. Road improvement
measures are implemented
(possibly by a project of
another donor).

c. Ticket prices are in line with
the purchasing power of the
farmers.

For achieving the
outputs/results

I....

2. Drivers attend courses
regularly and are sufficient
motivated.

*_*** Project Planning Matrices commonly also include the data sources of the information necessary for indicators
(known as the Means of Verification, MoVs). In the example above, these could be:

For Goal: * Household income survey at villages A, B, C 3 years after the start of the project

For Purpose: ** Annual survey at market place one month after beginning of the harvesting season

For Outputs: *** 1. Workshop service cards; 2. Police records of bus accidents; and 3. Bus schedules
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It is important to emphasize that the PPM is a format. Different to a form to be filled in a
bureaucratic procedure, the PPM is only a way to concisely present decisions made during a
planning process. This process itself is usually a combination of participatory and analytical
contributions. Beneficiaries may be asked about their needs, technicians will come in for discus-
sion about appropriate solutions, and workshops may be held to bring all stakeholders together.
It is an art to conceptualize the planning process in a way that optimizes (rather than maximizes)
necessary contributions from relevant role players in a manageable sequence. The package that
can be assembled in the end from all elements elaborated on during the process is the PPM.

OPERATIONAL PLANNING (INCLUDING BUDGETING)

The details of who carries out project activities as listed in the PPM (the distribution of
responsibilities) with what resources (the procurement plan for required equipment and mate-
rials), at what cost (budgets), and by when (time schedule) are specified in the operational plan.
A tabular format that combines and interlinks all the aspects of such a plan is given here (this
is often known as a Plan of Operations or PlanOp). See Table 3.

It is at this point that a realistic picture emerges of the cost of a project. Only with this degree
of detail (activities, equipment, materials, staff itemized) can a realistic budget be formulated.
This stipulates funds for salaries, equipment maintenance, and other running costs, as well as
funds for capital expenses such as new equipment and premises.

* At this stage the contribution of various funders can be specified—for example, international
donor funding, contributions from within the country (e.g., from the related government
ministry coffers), local donations (e.g., community workers’ time, land), any credit required
(e.g., bank loans).

* It may also be useful to discuss and formulate a financing plan listing funding secured and
funding still to be sourced, with appropriate strategies to plan for project sustainability.

* It is important to detail training requirements for the project at the PlanOp stage, as these
require resources and organization. An extra activity (i.e., training of project staff, commu-
nity workers, or government extension officers) may need to be added to the activities in
the PPM.

This illustrates the important point that planning is about replanning: If formulating the
PlanOp shows that something is missing from the PPM, this can be amended. If it emerges at
this stage that the plan is overambitious and cannot be implemented with the resources at hand,
the objectives will have to be made more realistic.

ORGANIZING IMPLEMENTATION

Implementation is all about people having the energy and direction to make things happen. This
energy motivates people to work and constitutes the “atmosphere” and “culture” that outsiders
sense when they come into an organization. There is no one way to create this in an organization.
Having said this, in the development context, being able to see positive impact on the lives of
beneficiaries, is a strong motivating factor. Emphasizing the link between daily activities and
the organization’s purpose and ultimate goal, as outlined in the PPM, is an important element.
Alongside this, managers need to ensure the development of smooth, open interaction between
individuals and teams with clear systems of communication.
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Technically, organizing project implementation is a matter of doing the following.

1. Roles and relationships: Defining tasks and responsibilities and developing the organiza-
tional structure.

2. Agreeing on internal decision-making procedures.
3. Organizing external relations.

Distributing tasks and responsibilities (based on operational plans) to individuals is one step;
related to this is the formulation of job descriptions for each. A useful guide is to attempt to
bring as close together as possible the three elements of task (what needs to be done), competence
(what someone is able to do), and responsibility (what someone can be entrusted to do).
Individual roles and the cooperation within the project organization go hand in hand.

Another step is to relate the positions to one another by doing the following.

1. Balancing specialization and integration: allocating individuals specialist tasks, and inte-
grating tasks.

2. Grouping different functions and relating these to one another.
3. Defining the lines of command: who can give instructions to whom and who is responsible.

In all these, graphic depictions (e.g., wall charts) of the relationships, building up into the organi-
zational structure, are useful for discussion and elaboration. In the end the type of organizational
setup (for example, hierarchical with a strict vertical line of command or a flatter team-driven
structure) depends as much on the cultural values of the society in which the project is cited as
on what best suits planned project activities.

Once responsibilities are clear, it is useful to outline the mechanics of decision making within
the organization. This relates to these two areas.

1. Short-term steering: This involves the participation of all staff. Tools for decision making
are regular staff meetings with agreed upon and adhered to procedures (notices, agendas,
reviews of performance, decision making, planning and replanning, documentation) and
action plans (in wall chart format) derived directly from the Plan of Operations and broken
down into shorter time periods, teams, and so forth.

2. Policy matters: Management and supervisory bodies (e.g., a board of directors/trustees)
take responsibility but inform and involve staff. The tool for policy decision making can
be a management meeting, the concern of which is specific targets for which management
is responsible (defined in the Outputs of the PPM, for example).

Organizing external relations involves the following.

1. Defining the boundaries of the project in relation to its environmental context (societal,
institutional, political)

2. Deciding what external factors impact on the project and what is important and needs
attention

The process needs to be a conscious one, requiring analysis, with input from staff, adequate
space/time for discussion and definition, using visualization and display. Note that this area has
a direct relationship to the assumptions/risks column in a PPM and revisiting the planning phase
discussion is important.
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An overview of organizing and implementing would be incomplete without a mention of
leadership. Different leadership styles are appropriate for different circumstances (e.g., authoritarian,
military leadership is necessary in the heat of battle, while a consultative, participatory facilitation
style is more appropriate if frame conditions are settled). As a leader (of a large organization or a
small team) self-awareness, self-management, and sensitivity are key, as is keeping a balance
between guiding and being guided. One’s own reality is never the same as that of others, and
acknowledging and encouraging the sharing of multiple realities build a richer, more productive
workspace. Effective conflict resolution—one of the basic skills of management—is based on this.

MONITORING

Monitoring day-to-day project activities often happens spontaneously: Collecting information

about what has been done, comparing this to what was intended, and planning further work.

The less haphazard, more conscious and systematic this process is, the more effective decisions

on project achievements and outputs can be made. Project plans encapsulated in a PPM and

PlanOp—with documented indicators of achievements, milestones, resources, and responsibil-

ities—strongly support the development of a useful and effective monitoring system.
Monitoring involves the following.

1. Observation (data collection, of statistics, feelings) of the implementation process, on
various levels (namely the use of resources, carrying out of activities, achievement of
outputs/results, changes in behavior of target groups, and resulting benefit, as well as
risks/assumptions)

2. Assessing these data (in relation to what was planned): interpreting, making meaning of
deviations, reflecting, in a process that makes the most of differing realities of the human
elements

3. Feeding this back into the project’s steering/decision making/learning, in order that
adjustments may be made in the allocation of resources (including personnel), energy
expended on activities, in order to result in more effective project outputs; or adjustment
of the project

The much used and favored management concept of “action learning” depends on a monitoring
system integrated into the work life of an organization. Such a system requires a culture of
participation and the inclusion of all staff, of transparency (open access to information on which
each person bases his/her decisions), and minimized and targeted information collection for
managerial decision making.

Monitoring may be done by teams or one person or an external specialist (with clear and
accountable terms of reference) and may manifest in reports, meetings, wall charts that assemble
information and share it with whoever requires it for decision making (a feedback process).

EVALUATION

In addition to monitoring (= a continuous process), projects need to evaluate their work, to
engage in (periodic) events examining in depth what has been done, reflecting on this, in order
to take the next step forward into a new phase. Monitoring asks, “How are we doing?” While
a phase is running; evaluation asks, “How have we done?” after a phase is completed.
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Evaluation can be arranged internally (self-evaluation or self-reflection), involving project
staff and management, or externally, as a result of an external impetus or with an external
facilitator/evaluator. Evaluations look at performance (resources in relation to activities) and
impact (output in relation to change and benefit).

Both internal and external evaluations involve designing the event as a process. In the
development context a participatory evaluation is most appropriate, as it involves those who will
use the evaluation outcomes in their work. External expertise is included, as well as the expe-
riences of local stakeholders.

In an external evaluation an external person acts to ensure an open and honest process that
takes into account appropriate current thinking in the related fields.

A procedure for external evaluation may be as follows.

. Announcing the evaluation and at the same time affirming the type of evaluation process
. Deciding on the aim of the evaluation

. Deciding what is to be evaluated

. Appointing the evaluation team

. Formulating a written evaluation plan outlining the process

. Revisiting the project objectives

. Redefining (if necessary) indicators to measure these objectives

. Devising the methods of data collection

O 0 3 N Lt A W N =

. Preparing and testing the data collection methods chosen

—_
=

. Collecting data according to method(s) decided upon

—
—_—

. Analyzing the data

—
[\

. Preparing results for presentation (usually a written report plus verbal presentation)

—_
(O]

. Making recommendations based on the results (included in the report and presentation)

—_
N

. Reporting back formally (present report to authorities with summary, conducting workshop
reportback(s))
. Following up on the decision making based on the evaluation results

—_
W

REPLANNING

Plans are not set in stone. They are not made for set time periods nor for implementation “to
the letter.” Planning is a management function and a process during which those involved decide
on a future vision and devise steps to get there from the present. Plans give an orientation, they
direct energy (to overcome confusion and chaos), and they are part and parcel of the process of
implementation. Hence planning in most cases takes the form of replanning.

Replanning often concerns the PlanOp: It has proven good practice in a project to organize
an annual combined internal evaluation and annual activity plan for the coming budget period.
Guiding questions can be What did we intend to do in the last year? What happened in reality?
What can we learn from our experiences? How do we assess these? What do we intend to do
differently? Then replanning should take place.

Replanning may also involve more comprehensive plans/plans over a longer period of time.
A new phase of a project builds on plans from the previous phase. Projects are conceptualized
around experiences gained in similar fields and may draw from other plans. Replanning brings
closure to one project cycle and focuses attention on the next.
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THE NEW PARTICIPATION: A VIABLE APPROACH
FOR SUSTAINABLE DEVELOPMENT PLANNING AND ACTION

Richard Ford

In the last two decades, a revolution has occurred in the role of popular participation in
development planning and action. Initially participatory activity focused mostly on local com-
munities in Asia, Africa, and Latin America, maintaining an informal approach. More recently,
a number of efforts have created more formal procedures and extended the benefits of partici-
pation into important national and even international planning, policy, project design, and action
efforts. While there is nothing new about the concept of participation, there are some dramatically
new dimensions associated with the recent upturn in participatory methods.

THE RISE OF PARTICIPATORY PRACTICES

At least three circumstances have supported the upsurge in popular participation.

Project and Policy Failures Accelerating Global Poverty

First has been an enormous disaffection, worldwide, with the ability of professional planners and
project managers to design projects to solve the basic problems of human existence. By 2000,
poverty was, by any measure, as severe and perhaps even more destructive than it was 20 years earlier.
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For example, in Kenya—once viewed as a success story in development—absolute rural poverty
has remained essentially unchanged from 48 percent in 1982 to 47 percent in 1994. World Bank
data show similar stagnation in development and poverty alleviation efforts. For example, in
1997-1998, two billion of the world’s people (35 percent) eked out an existence on less than a
dollar a day. Because the national governments and international experts have been unsuccessful
in achieving adequate water, health, nutrition, livelihoods, employment, resource sustainability,
and agricultural production, people are increasingly looking inward to find solutions that they
can identify and implement themselves.

Policy reforms to stimulate global privatization offer another example of disaffection. It is
increasingly clear that the last two decades of the World Bank and International Monetary Fund
market-driven economic reforms, loosely known as structural adjustment programs (SAP), have
brought a number of unanticipated and devastating side effects. In 25 of the SAP countries, at
least 40 percent of the people live below the poverty line. While privatization and monetary
reform have created new economic opportunities and increased efficiency in basic infrastructure
services in many of the world’s economies, they have also dramatically increased the gap between
rich and poor. These policies have driven many small farmers and marginal businesses more
deeply into poverty than before the structural adjustment reforms.

Collapse of the State

Second, and related to the first, has been the alarming increase of state collapse in the 1990s:
from the USSR to Somalia, from East Timor to the Balkans, and from Afghanistan to Rwanda/
Burundi/Zaire (DRC). While many different circumstances have contributed to the collapse of
these states, they share the experience that top-down planning and blueprint approaches to solve
social and economic problems often do not serve the needs of the people. For sustainable reforms
and meaningful alternative state structures that the people will support, much greater levels of
participation are required. As an example of an alternative state structure, the people of the
Somaliland Republic—the former British Somaliland—have abandoned attempts to replicate a
state cast solely in the image of its European colonial interlude. Instead, Somalilanders have
created a people-based constitution that blends the wisdom of the traditional clan system with
the checks and balances of a European parliamentary state. The “state” of Somaliland has been
functioning effectively since 1993. While it continues to be a fragile institution, and while it
faces many challenges in the future, Somaliland is maintaining peace and stability at a time
when most of the rest of Somalia continues in chaos. It is perhaps ironic that this participation-
based people’s democracy is yet to be recognized as a legitimate government by any nation in
the world.

Changed Agency and Institutional Behavior

A third source of the new participation is courageous leadership from a number of development
agencies using new methods and approaches that include heavy elements of participation.
International Non-Government Organizations (NGOs) such as ActionAid, Save the Children,
Catholic Relief Services, CARE, the American Friends Service Committee, Oxfam, and the
Mennonite Central Committee, along with many of the Nordic development organizations, have
assumed an aggressive position that participation must be a demonstrated element in project
planning, implementation, and monitoring/evaluation that they support. Parallel to the interna-
tional NGOs have been programs that indigenous organizations have implemented, including
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groups such as SORRA in Somaliland, SAF in Madagascar, Sarvadoya in Sri Lanka, BRAC in
Pakistan, IIDS in Nepal, MYRADA in India, ENDA-Zimbabwe in Zimbabwe, or universities
such as Egerton University in Kenya, and many thousands of similar organizations throughout
Asia, Africa, and Latin America. These organizations give strong endorsement to the effective-
ness of participation, both in word and action. This backing of participatory approaches from
local organizations may be the single most important indicator that participatory tools are now
a permanent part of development planning and action. As further proof, the dramatic changes
that UNDP, UNICEEF, and selected units of FAO have achieved in the last decade—moving
toward participatory poverty alleviation and resource sustainability—offers additional documen-
tation that participation works.

THE ESSENCE OF THE PARTICIPATORY APPROACH

While many different theories, paradigms, and tool kits are associated with participatory approaches,
three fundamental assumptions can be found in most of them.

Local Knowledge

Community and neighborhood residents have knowledge and information, but it needs to be orga-
nized. The participatory approach assumes that local resource managers and users have consid-
erable knowledge about their problems and are familiar with locally based ways to solve them.
Participatory methods further assume that local residents may not appreciate the enormous power
that this information can yield or how systematizing this information can help rank problems,
select options to solve the problems, mobilize community groups to take action, and attract
external agents to offer assistance. As a first step, participation helps communities to organize
and systematize their own information in ways that they will be able to control.

Community Institutions

Local residents have resources, but they need to be mobilized. Neighborhoods and villages can
introduce projects, acting primarily on their own resources. Participatory methods help local
institutions and leaders to mobilize themselves for effective action. Participation assumes that
community institutions are among the most underutilized resources available for development
efforts. Participatory approaches therefore do not wait for outside agents to take initiative but instead
enable local groups to become the prime movers in development action.

Attracting Outside Help

Outside resources are available but need to be defined in the context of community-based
priorities that external agencies can support. While community institutions can take initial steps
to solve their own problems, they cannot necessarily do the job alone. External units such as
government technical and extension officers, NGOs, and international organizations often can
provide critical technical, financial, or managerial assistance that is unavailable to rural com-
munities. Participation creates a setting in which village and outside groups form partnerships
with shared goals, inputs, and actions to meet common needs.
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THE NATURE OF PARTICIPATORY APPROACHES AND THEIR BENEFITS

Participatory methods use tools for data gathering, analysis, and ranking derived directly from
Rapid Rural Appraisal methods developed by Robert Chambers and Gordon Conway and many
others engaged in the participatory movement. These tools include village sketch maps, transects,
seasonal calendars, livelihood mapping, gender calendars, SWOT analyses, trend lines, time
lines, institutional diagrams, resource access ranking, options assessment ranking, community-
based monitoring and evaluation, and force-field analysis. The solutions are then organized into
community or neighborhood action plans in which specific community groups are identified to
carry out particular tasks.

Participatory data gathering and analysis rely almost exclusively on visual data collection
instruments. They enable community planners to reach out to many social, ethnic, gender, age,
and class elements within a community and collect most data through group discussions.
Facilitators use large group meetings to rank information and leave the data with the community
for analysis, ranking, and action rather than extract it for external analysis.

These participatory approaches bring at least nine distinct benefits not normally available
when centralized planning is practiced.

Community Mobilization

The single greatest advantage of participation is its capacity to mobilize community institutions
around issues of sustainable development. Participatory methods have raised awareness of what
can be accomplished as well as how local organizations, including women’s groups, can do it.

Open Access Derived from Visual Data Gathering Instruments

Participation assumes that local communities function most effectively when data collection
tools are visual. The participatory approach utilizes charts, maps, and graphs that residents can
understand, comment on, and amend during data collection and analysis.

Interactive Problem Analysis

Use of participation and visual materials enables facilitators to maintain sustained interaction
between and among knowledgeable members of the community when defining problems, con-
sidering previous successes, and ranking possible solutions.

Local Ownership Resulting from Community-Defined Problems

Ranked solutions, based on local priorities, technical feasibility, ecological sustainability, and
cost effectiveness, lead to action that is responsive to local needs. This is accomplished larger
through local preparation and implementation of Community Action Plans (CAPS). The local
identity leads to community ownership of the action.

Systematized Participation

CAPS provide communities with clearly structured action plans that NGOs, government agen-
cies, international organizations, district and regional development committees, and local groups
can support. This process enables development assistance to go directly to the community groups.
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Local Leaders Responsible for Follow-up

Inputs in activities designed through participation tend to be items that local communities can
manage and control. Implementation, monitoring, and evaluation take place at little cost because
locally based leaders have responsibility and capacity for follow-up.

Integrated Sectors

Because community-based approaches focus on problems that a community identifies, they
simulate basic sectors of water, agriculture, forestry, micro-enterprise, health, transportation,
education, livestock, wildlife, and credit to coordinate with one another and to cooperate rather
than compete.

Inexpensive

Participation does not cost a great deal of money. Drawing on skills and experience of local
groups and technical officers already in the field, the techniques do not necessarily require high-
cost consultants or long-term field visits. While situations may arise in which high tech analysis
may be required, it is the exception rather than the rule.

Strengthened Capacities of Local Institutions

Participatory approaches demonstrate that communities do not have to wait for external agencies
to come to their assistance. Organizing village information into a systematic plan focuses
community attention and mobilizes community groups. Local groups taking initiatives on, for
example, water or forestry, have consistently attracted attention of external NGOs, international
agencies, or government officers to provide a portion of the needed resources. The growth of
these “Community Partnerships” between people and external agencies has been an encouraging
development in sustainable resources management and one that offers promise for the future.

OUTGROWTHS AND SPIN-OFFS FROM THE PARTICIPATORY APPROACH

A few brief comments are suggestive of movements that have either started or gained momentum
because of the recent expansion of participation. They are offered as a suggestive rather than a
definitive list.

New Emphasis on Good Governance and Civil Society

International agencies are now recognizing that democratization is not simply a matter of
sponsoring two-party elections. Local organizing, institution-building, and leadership develop-
ment are critical elements that must run parallel to national legislation and constitution drafting.
If checks and balances are to be introduced in societies that have not previously used them,
development of local capacities in participatory decision making becomes an essential first step.
To be effective, accountability must penetrate from the bottom to the top of a society.

Formal Tools for the Empowerment of Women’s Groups

While many groups have adopted and adapted participatory tools for specific target and sector
groups, no movement has been more active in this adoption than women. In Somalia women’s
groups are one of the strongest elements in the peace building process, using participatory tools.



34 CHAPTER 1/ PLANNING AND IMPLEMENTATION

In many parts of Asia, Africa, and Latin America women are using participatory approaches
Such as SEGA (Socio-Economic and Gender Analysis)1 to define problems, pose solutions,
manage project activity, and select indicators for community-based monitoring and evaluation.
It is likely that participatory tools will serve women’s groups well for the next decade as they
have in the past.

Introduction of Links Between Local and National Planning

One of the shortcomings of the first decade of participatory planning and action has been a gap
between local action and national policy. In the last five years, the World Bank has been
experimenting with national participatory poverty assessments, identifying priorities, regions,
target groups, and available resources to be enlisted in a nation’s campaign to alleviate poverty.
While it is much too early to judge how well the process is working, there are reasons to believe
that participatory tools can enlist a broad cross section of a society in poverty alleviation. The
effort bears watching, especially as organizations such as the World Bank invest more deeply
in social funds and human development.

Integrating Economic Analysis with Local Participation

Kenya’s Egerton University, working jointly with the University of Arizona and Clark University,
has introduced a new approach that blends community-based participation with household
surveys. The result is an action plan that participatory tools have helped the community to
formulate, with a clear sense of the economic impact on household income from implementing
the plan. Known as PAPPA (Policy Analysis for Participatory Poverty Alleviation), the approach
has been tested in five villages and is now being expanded to additional communities.

Introducing Local Participation in Regional and National Planning

The greatest weakness of the current participatory movement is its ineffective influence on
national planning, priorities, policy, and budget allocations. A few pilot projects exist in which
new methods and creative uses of existing tools are linking local and national. For example, in
Venezuela, a newly mandated plan for decentralization in planning and budget allocations is
using Geographic Information Systems (GIS) to link priorities of local groups with district and
regional needs. The GIS enables planners to look at ecological and economic impacts of local
plans as well as to build a regional data set, based on information collected through a participatory
process.

These spin-off activities are evolving from participatory methods that local people, community
residents, and neighborhood leaders have pioneered in the last two decades. While the ultimate
outcomes are not yet clear, it is already established that participatory approaches are bringing
significant change to the way in which development agencies plan projects and allocate funds.
Incorporation of participation into core planning increases local ownership and support as well
as sustainability and cost effectiveness. These are qualities that have been sorely lacking in previous
development planning, policy, and project design. The revolution of the new participation will
surely strengthen the move toward decentralization that has grown in the 1990s and most
probably will continue into the next century.

" A SEGA Manual is available from Clark University’s Programs in International Development, Community Planning,
and Environment, Worcester, Massachusetts 01610, USA.
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PRELUDE TO PARTICIPATORY MANAGEMENT AND EVALUATION
OF PROJECT ON CONJUNCTIVE WATER USE

Frank Simpson

Girish Sohani

INTRODUCTION

How does management that is truly participatory begin, where choices for the future have been
limited severely for generations by poverty and harsh living conditions? Part of an answer is
that the outsiders, entering into a development partnership with the rural poor, should be prepared
to let things happen rather than make things happen.

Recognition of the full range of options for joint action, what things actually can happen,
arises out of an awareness of both the possibilities and the limitations of the local environment.
Ideally, all parties will move toward a common awareness of these, as the partnership matures.
Ease of communication between the partners is of major importance to the success of the joint
endeavor, right from the earliest days.

The purpose of this account is to describe the main factors contributing to the initiation of
participatory management and evaluation of a project, titled Conjunctive Use of Water Resources
in Deccan Trap, India. The project involved Bharatiya Agro Industries Foundation (BAIF), Pune,
India, and University of Windsor (UW) Earth Sciences, Windsor, Ontario, Canada, working in
partnership with the tribal and rural people of Akole Taluka, Maharashtra. It ran from 1992 to
1996. The authors were the Canadian (FS) and Indian (GS) project leaders.

A full account of the project research is presented by Sohani, Simpson, et al. (1998). The
numerous contributions of the tribal and rural people to different stages of the joint activities
are outlined by Simpson and Sohani (2001). A summary of the main technologies for water
harvesting and spreading, employed in the project, is presented by Simpson and Sohani (this
volume).

THE LAND, THE PEOPLE

Akole Taluka, Ahmednagar District, is in the northwestern part of the State of Maharashtra, in
West-Central India. It is located on the eastern flanks of the Western Ghats mountain range.
Rugged uplands in the west give way eastwards and southwards across the faluka to gently
undulating and flat land. A generally thin soil cover, up to several meters thick in the larger
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valleys, rests on weathered bedrock and the flat-lying basalt lavas that constitute the bedrock.
Surface drainage is for the most part southward into the east-flowing Pravara River, by way of
numerous, mainly ephemeral streams.

Rainfall varies from about 2,000 mm in the west to 600 mm in the east during the monsoon
(June to September), with little or no rain during the remainder of the year. July is the wettest
month in the area. Before the project began, the monsoon rains flowed, largely unimpeded, out
of the area as surface runoff, laden with eroded soil. In the postmonsoon period (October to
January), the flow of streams decrease and many springs show reduced discharge. Drought
conditions spread across the area in the premonsoon months (February to May). During April
and May, the driest months, temperatures climb into the forties Centigrade.

The tribal and rural people of Akole Taluka are on the lowest rung of the social ladder, with
limited access to education, health care, financial support, and to social services in general. Even
in the late 1980s, they still had little contact with people from outside of the immediate area
and tended to be mistrustful of strangers. They lived in conditions of extreme poverty, farming
at a subsistence level of production. Their main crop was rice in the kharif growing season (June
to September). Mainly cereals were produced during the rabi growing season (October to January),
but the quality of the crop depended very much on the availability of soil moisture.

FIRST CONTACT

BAIF entered Akole Taluka in the late 1980s to learn firsthand about the needs of the tribal and
rural people. This was seen as an important step toward understanding how best to help the rural
poor help themselves. At that time, relatively little was known about the villages and outlying
areas, mainly because of the remoteness of the location and the underdeveloped status of the
people. From the start, BAIF took a flexible approach, with a focus on the needs of the rural
family, letting the interaction develop from the responses of the people.

In 1989, dialogues about different options for sustainable livelihoods were initiated with village
groups, carefully avoiding requirements specific to particular social groups. As ideas began to
emerge from these discussions, BAIF organized “exposure visits” by interested individuals to its
program of socio-economic rehabilitation of tribals at Vansda, in the Valsad District of Gujarat.

The villagers saw how other tribal people had gained livelihoods from converting wastelands
into productive orchards. They later discussed the applicability of this to their own circumstances.
Some families became interested in planting fruit trees and BAIF provided them with assistance,
as part of its wadi (orchard) project. This led to acceptance of the need to pay attention to the
availability of water and improvements to the quality of the soil. In this way, topics in the area
of natural resources were opened up for discussion. Families gave high priority to a year-round
water supply.

In 1990, BAIF carried out rapid, rural appraisals, dealing with water use and health respec-
tively, in Akole Taluka. These were intended as contributions to the assessment of needs that
would serve as a basis for the planning of a project on water supply. The RRAs were carried
out by multidisciplinary teams and involved discussions with individuals and groups of
villagers.

In June 1991, there was initial contact between the intending partners, when members of the
BAIF project team and the UW project leader visited Akole Taluka to assess the feasibility of
a joint project. The villages of Ambevangan, Manhere, and Titvi were assessed as representing
a significant range of endowment in water resources and, by general agreement, were designated
partners in the project.
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COMMUNICATION

BAIF’s field officers lived in the villages and shared the daily hardships of the tribal and rural
people. This regular contact facilitated communication and had the effect of winning the trust of
the villagers. Initially, many of the people were suspicious of the motives of the outsiders. However,
they were receptive to suggestions that there were benefits to be gained from the exchange of
information.

The insights into local knowledge systems, thus obtained, made a significant contribution to
the success of the project. Indigenous technical knowledge included important information on
botanical indicators of shallow groundwater, the relationship between terrain and spring discharges,
and a local classification of soils. Attention to local religious beliefs further heightened the
awareness of the outsiders about the views of the villagers, concerning water and gender.

The villagers provided input into design of the project at public meetings, held in meeting
halls and schoolhouses throughout its term. These meetings were conducted with considerable
formality, in accordance with local, folk, and traditional approaches to communication. At the
request of the outsiders, women attended the meetings and expressed their points of view. This
was a deviation from custom, which was accepted by the people as a necessity, because of the
traditional, water-related hardships, borne by the women.

WATERSHED COMMITTEES

An important step toward participatory management and evaluation of the project was the forma-
tion of a watershed committee in each village. The starting concept for this, rooted in tradition,
was the ayojan, a village planning committee that was responsible for decisions affecting most
or all members of a community. Membership of the village watershed committee was determined
at public meetings. The number of individuals in a committee was generally between nine and
fourteen, with both genders represented.

The village watershed committees were valuable sources of local information on priority
concerns, related to the provision of a year-round water supply. They were consulted regularly
by the project teams about the appropriateness of particular technologies for water harvesting
and spreading, under consideration for possible introduction into the area. Wider approval of
these measures was obtained at public meetings. The siting of technologies was finalized on the
basis of discussions with the watershed committees and with farmers in their fields.

WOMEN’S GROUPS

Self-help groups also generally arose out of traditional approaches to collective decision making.
The women’s groups in Akole Taluka came from the tradition of wavli, followed by tribal women
in Gujarat. This provides protection for the rights of women to have earnings. BAIF institutionalized
this concept and introduced income-earning activities for women in Akole Taluka. An important
element of this was the synergy that came from shared experiences.

Village women’s groups played a major role in the spread of basic concepts on hygiene and
sanitation across the area. Isolation of human and animal feces away from water supplies,
separation of water uses from the sources of water, purification of water for domestic use, and
approaches to personal cleanliness in the home were some of the important issues addressed by
these groups.
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FIGURE 3
Members of Canadian and Indian teams discuss project outcomes with villagers at public meeting. Village
of Titvi, Akole Taluka, Ahmednagar District, Maharashtra State, India.

FIGURE 4
Member of Indian project team (left) at meeting of village women’s group. Near village of Manhere,
Akole Taluka, Ahmednagar District, Maharashtra State, India.
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PARTICIPATORY MANAGEMENT AND AFTER

The people participated in all stages of the project as full partners. They showed considerable
interest in the sampling of water, soil, and rock, for laboratory study. Indeed, they frequently
assisted in the sampling procedures. The outsiders took pride in gaining new insights into local
knowledge systems, as the project continued. This information formed a part of each public
discussion that dealt with adoption of new technologies and contributed to the acceptance of
innovation by the people.

The villager accepted that economy of water use required attention to water conservation on
a watershed scale. They saw that there was potential for improved agricultural production from
the resulting improvements to soil moisture. As a result, they invested time and effort in the
introduction of technologies to retain monsoon waters in the area. This involved overcoming a
traditional bias toward short-term benefits in the practice of agriculture. They assumed ownership
of the technologies at the demonstration sites and took responsibility for maintenance, after
completion of the project term.
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SOCIAL ASSESSMENT AND STAKEHOLDER PARTICIPATION

Jonathan Brown and Ayse Kudat

One of the great changes in the decade of the 1990s in project planning and implementation has
been the introduction of social assessment—the systematic investigation of social processes and
behavior—and of stakeholder participation—the consultation and involvement of key affected
groups, especially the poor, the vulnerable, and the excluded. Social assessment (SA) and stake-
holder participation (SP) address issues that are especially relevant for intermediate technology:
beneficiary commitment, assessing reactions to new ideas and changes in behavior and attitudes,
community involvement in project preparation and implementation, and a permanent process of
social impact monitoring.
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Development projects come in all forms, sites, and sectors: from health care systems in Asia
to urban infrastructure in Latin America, from irrigation in the Maghreb to reforestation in Turkey,
from education in Africa to reducing environmental pollution in Thailand, from postconflict
reconstruction in Bosnia to restructuring the coal sector in Russia. Despite this enormous diversity,
some basic common features exist. Every project is a social process, not just a commercial or
public investment, and brings into play an array of social actors. Yet for a long time the conven-
tional approach was to treat projects as only economic, financial, or technical interventions. Insti-
tutional and environmental analyses were added over the last two decades. Only recently was the
need seen to do social analysis, arising from the nature of the development process itself. People’s
behavior in the development process is generally determined not only by economic rationality,
profit seeking, and the market environment but also by a host of cultural variables. This is why
adding social analysis to economic analysis can reveal both the potential for development in a
specific context and the means for realizing this potential in practice. The integration of economic,
financial, technical, institutional, and environmental analysis with social analysis results in a
consolidated knowledge that is distinctly more powerful in guiding project planning and imple-
mentation than any of its separate parts used in isolation.

Traditionally, development projects have been developed through a top-down approach in
which intended beneficiaries and other affected groups have not been involved in planning and
execution in a systematic way. This has led to projects being financed that have failed, that have
been irrelevant to real needs, and that have been unsustainable, often because the very people
who were the intended beneficiaries or other key stakeholders have been excluded from real
involvement in decision making. Key stakeholders are the poor, low-income, vulnerable, and
excluded social groups. The broader group of stakeholders, who are equally necessary for projects
to be successful but are often forgotten, include the private sector, civil society, government and
nongovernmental organizations and their members, and others who facilitate or hinder the ability
of the poor to have equitable access to the goods and services offered by development projects.
The notion of appropriate technology implies that other technology may be inappropriate.
Appropriate or inappropriate for whom, by whose definition, and with what consequences?
Social assessment and stakeholder participation allow appropriate technology to be applied
where it is relevant and useful and with more popular support.

THE RELEVANCE OF THE SOCIAL ASSESSMENT/STAKEHOLDER
PARTICIPATION (SA/SP) PROCESS

The SA/SP process would be relevant if it simply ensured that development projects “do no
harm” as environmental mitigation plans, for example, do. However, the power of the SA/SP
Process lies in its ability to mobilize essential information about people’s behaviors and the
power of social groups to “do better,” to make the chances of success higher, and to improve
the quality and quantity of that success. “Doing good” is not enough when “doing better” is
easily achievable with the SA/SP Process. First, however, the relevance of the SA/SP process
has to be demonstrated in ways that are understandable to development practitioners in areas in
which they now need assistance.

Cost Recovery in Azerbaijan and Turkmenistan

The level of tariff increases to recover costs and maintain assets is always a difficult debate
between donors and borrowers, a debate in which people are seldom involved. This was the
case in a proposed water supply project for Baku, the capital of Azerbaijan. Government claimed
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the poor could not pay for water. The donors claimed Government could not afford 100 percent
subsidy. A social assessment showed that on average, households spent about 17 times more on
alternative water supplies, because public water was unavailable, than on their monthly water
bills. The poor spent 7 percent of their income on coping strategies for water. The SA/SP process
showed that householders would be willing to pay substantially more than their current monthly
water charges for better public water service. The poorest elements of the population were
prepared to pay 6 percent of their income, a slight decrease from their current payments for
coping mechanisms. With debate over cost recovery moved from the ideological to the practical,
Government and the donors agreed on a cost recovery system that was both relevant financially
and affordable to consumers. An equally dramatic example of the relevance of SA/SP for cost
recovery occurred in Turkmenistan where an urban transport project was being prepared. The
SA revealed a situation on Ashgabat, the capital city, of poor service in public transport and of
tariffs so low that there was no coin small enough for a passenger to pay a single-fare ticket.
The result was an unsustainable and deteriorating public transport system in which drivers were
not paid and consequently instituted unofficial tariffs. The poorest quarter of households were
compelled to spend 12.8 percent of their income on various mechanisms for coping with the lack
of public transport or to make “extra” payments for using public transport when it was available.
The SA/SP process also revealed that 94 percent of public transport users would accept a 2,000
percent increase in tariffs if there would be a real improvement in service. Tariff increases were
immediately put into operation. The quick improvement in public service resulted in the poorest
households paying higher fares but incurring lower real costs for transport when compared to
the cost of their previous coping mechanisms. Raising tariffs lowered the real cost of transport and
cost recovery was never an emotional issue between Government and the donors during project
preparation.

Technical Standards in Uzbekistan

The initial technical and financial proposal to provide drinking water in the Karakalpakstan and
Khorezm districts of Uzbekistan most affected by the Aral Sea drought conditions was a low
cost system of shallow wells and handpumps rather than more expensive surface water solutions.
However, an SA with a salinity taste-tolerance survey showed that salinity levels from shallow
wells and handpumps of between 5,000 and 7,000 milligrams per liter were considered undrink-
able by most consumers. On the other hand, the heavier investments in surface water would
have been enormously expensive if it followed Government’s objective of only 1,000 milligrams
of salt per liter. The SA survey showed that most people would accept 2,000 milligrams per
liter, thus permitting smaller investments in surface water investments. Out of this SA/ST process
came a definition of appropriate technology that was very different from what was initially
suggested.

Institution Building in Russia and Uzbekistan

In the mid-1990s the Russian government was discussing with donors restructuring the coal
sector, in particular the institutional mechanism to reduce the level of subsidies and ensure that
those subsidies that were provided actually arrived in a timely fashion in the local bank accounts
of those who were supposed to benefit from public support. Government, management and labor,
and the donors disagreed over which institution should control the planning and implementation
of the new subsidy scheme. The SA/SP process showed that the beneficiaries trusted no existing
institution—government, management, labor unions, and donors alike were all distrusted. The
beneficiaries would trust, however, a new institution with multistakeholder participation including,
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for the first time, representatives of labor, local communities, and regional officials. Such an
institution was created. The SA/SP process also had a major impact on the water sector institution
mentioned above in Uzbekistan. The technical solution using groundwater favored by consumers
could not be managed by local communities but required a more centralized approach that was
distrusted by consumers. This finding caused the water utility to establish a consumer affairs
department so that this more centralized institution would be more open and receptive to consumer
needs.

Emergency Lending

It is common wisdom that lending in emergency situations, whether the oil spill in the Komi
Republic of Russia in 1993 or postconflict reconstruction in the areas surrounding the Nagorno-
Karabakh conflict in Azerbaijan in 1996-1997, is too urgent, the resources too small, and the
priorities too “evident” to require the SA/SP process. The SA/SP process can, however, be done
quickly, and the results are sometimes different from what might be expected. The oil spill in
the Komi Republic was three times the size of the Exxon Valdez spill in Alaska, but the SA in
Komi showed people’s highest priority was not on immediate relief but on prevention of future
spills. In Azerbaijan, the SA/SP process revealed a broad and comprehensive pattern of needs
of different population groups that required a partnership among donors that had not been initially
foreseen by either Government or the donors.

THE ELEMENTS OF THE SOCIAL ASSESSMENT/STAKEHOLDER
PARTICIPATION PROCESS

The SA/SP process should be initiated early in the project identification and planning process
and should, to different degrees, be continued through project implementation so that there is
continual feedback on which to base midcourse corrections if they prove necessary and/or
desirable. The SA/SP process is based on the following four elements.

* Identification of key social development and participation issues
 Evaluation of institutional and social organizational issues

* Definition of the participation framework

* Establishment of mechanisms for monitoring and evaluation

Identification of Key Social Development and Participation Issues

Defining information needs and designing an information strategy that identify the key social
development and participation issues is a basic step in launching the SA/SP process. This strategy
will start with broad sectoral and country-specific information and then focus on project specific
data.

Identify Broad Social Development Issues. The preliminary identification may be based on
available secondary information such as social development literature relevant to the sector; social
impact monitoring studies for similar projects in the same or other countries; existing social
development profiles or other background information; country social science studies, area studies,
other secondary literature, demographic data, and so forth; and consultations with knowledgeable
local and international experts.
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Narrow Down the Key Social Development Issues to the Project Context. With the broad
social development issues clarified and the key stakeholders identified, the SA/SP process focuses
on how the participation of the poor and vulnerable groups may be affected and on how their
participation may impact on project ownership and sustainability. The SA/SP proposes specific
analyses of potential gains and adverse impacts, with a view toward how specific stakeholder
groups may facilitate or hinder the participation of the poor in the development initiative. More
general issues, such as social cohesion, equity, social capital, social diversity, social organization,
and social exclusion may also be identified, if they pertain to the project.

Identify Stakeholders Whose Participation is of Strategic Importance. The stakeholders
will include various social groups, as well as formal and informal agencies in both the public and
private sectors, including nongovernmental organizations (NGOs). Which groups and agencies are
most directly concerned by the project will emerge from the review of secondary literature. This
listing may be complemented by consultations with policy makers, representatives of central and
local government, knowledgeable local and international social scientists, and local NGOs. Clearly,
this step requires a good understanding of the broader issues in social development and of the
technical options that are possible in the project context.

Define a Project-Specific Information Strategy. This strategy will identify the key social actors
and their interactions and the social provisions needed to achieve the project’s specific economic,
technical, and social goals. The information will cover social-economic characteristics of the
key stakeholders and other, more broadly concerned groups; information about their problems,
constraints, and needs; and ideas for alternative solutions. These data will be used to define
eligibility and targeting criteria, to confirm beneficiary identification, and to determine the appro-
priateness of proposed, alternative solutions for the targeted social groups.

The rigor of the social assessment data-gathering process is important. But the arsenal of
social science research techniques used for doing a rigorous SA is broad; often, a mosaic of
social science research tools is brought together. Every specific situation demands sociological
imagination—a different combination of methods and procedures tailored to the given issues
and set of actors. Nevertheless, the initial data gathering must be systematic, quantified, and
done by professionals, since the databases will provide an empirical basis for analysis and the
baseline for all future monitoring and evaluation. Of particular importance are (1) testing the
survey instruments, especially the understanding of the questions by those surveyed; (2) training
of survey administration personnel to ensure reliability across the whole sample; and (3) assem-
bling a data analysis capacity that can see the patterns in the data and draw the appropriate conclu-
sions so that the people’s answers are faithfully and relevantly reported. Focal groups are an
especially good tool for deepening the findings of the systematic surveys.

Define Mitigation Plans. Mitigation measures must be defined where adverse impacts are iden-
tified for certain social groups, particularly with regard to national or international norms, especially
in the areas of resettlement, impact on indigenous peoples, large-scale unemployment, and so on.
Many energy projects, for example those dealing with conventional energy such as dams, adversely
affect people unless mitigation plans are carefully prepared and fully implemented.

Evaluation of Institutional and Social Organizational Issues

Identify Blockages to Equitable Access to Project Activities. The poor and vulnerable groups
who are intended beneficiaries of project initiatives may encounter difficulties in accessing project
resources. The reasons for this can be many and varied: formal and informal institutions, local
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customs, patterns of social organization, intergroup relations, social institutions (e.g., family,
kinship groups, tribal or ethnic affiliations), formal and customary laws and regulations, property
rights, subsidy arrangements, central and local government agencies, and information and com-
munications systems. The social assessment determines whether systematic structural blockages
exist and, if so, proposes mechanisms to overcome them.

Knowing how to use existing social capital, which may not be immediately obvious, is critical.
In 1994 the World Bank helped the government of Tajikistan prepare a preliminary program of
reconstruction following severe floods, a pause in the civil strife affecting the area. The social
assessment raised the possibility, since new “postcommunist” institutions were very fragile, of
mobilizing community-based capital based on what already existed from the communist era or
was embedded in traditional structures.

Recommend Strategies for Strengthening Institutional Capacity. Local-level and informal
rules—norms, values, and belief systems that shape the attitudes and behavior of social groups—may
affect project implementation arrangements. The social assessment institutional analysis will,
therefore, not only identify whether structural blockages exist but also will propose modifications
to existing arrangements or even entirely new institutional structures to overcome them.

Definition of a Participation Framework

The definition of a participation framework takes the results of the identification of key social
development, participation, and institutional issues and makes them a living part of a project to
reduce the risks of project failure and enhance the chances of establishing a process of change
that is valuable and sustainable for people over the long term.

Formulate the Participation Strategy. The social assessment incorporates two types of par-
ticipation. First, there is the participation of the poor and vulnerable groups, which is a principle
objective of the SA. Second, there is the participation of a broader group of stakeholders—
governmental and nongovernmental organizations, donors, and other partners—in project strat-
egy design. The broader stakeholder participation is critical for attaining the participation of the
poor and vulnerable groups, and both levels of participation are important in developing support
for the specific project proposals and institutional arrangements identified in the first two steps
of the SA/SP.

The SA/SP process, therefore, involves the design of an information and communication
strategy to ensure stakeholder ownership of these proposals. The strategy usually has the fol-
lowing three elements.

¢ Mechanisms to share the information from the social surveys and institutional analyses
with the broader group of stakeholders and partners (including government, international
organizations, and NGOs)

* Mechanisms to ensure the participation of key stakeholders wherever feasible
* Feedback mechanisms that facilitate stakeholder response to the information provided

When direct participation is not feasible (as might occur when the project initiative is very broad),
the social surveys and institutional analyses can provide important information themselves
about the views of the poor and the vulnerable populations, especially if they are designed with
this possibility in mind. In other instances, the specificity of the project may preclude democratic
representation in the determination of the mechanisms for key stakeholder participation. In either
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instance, the SA will still develop specific mechanisms to facilitate the direct involvement of
the poor and vulnerable groups in the design, implementation, and monitoring of the project.

Define Implementation Arrangements. On the basis of the stakeholder dialogue aimed at
ensuring ownership and commitment to a policy of inclusion, the SA will define the specific
responsibilities and monitorable contributions of each stakeholder group. This dialogue will also
help determine implementation arrangements, including institutional changes, capacity building,
targeting, sequencing, subsidies, and incentives. The implementation plan will also include a joint
evaluation of joint social development benefits and risks, including potential conflicts and costs.

Establishment of Mechanisms for Monitoring and Evaluation

The SA/SP process contributes to the monitoring and evaluation (M&E) component of a project
by focusing on inputs, processes, outputs, and impacts. Specifically, the SA/SP does the following.

1. Identifies monitoring indicators such as (a) input indicators (benchmarks) to measure and
monitor inputs that facilitate participation of the poor or vulnerable groups or meet other
social objectives; (b) process indicators for the same purpose; (c) output indicators; and
(d) procedures and impact measures to determine whether intended social development
changes actually impact people’s lives and behaviors.

2. Defines transparent evaluation procedures, including participatory approaches.

3. Ensures that monitoring and evaluation procedures are established for any mitigation plans
aimed at avoiding harm.

4. Ensures that all M&E proposed is carefully scheduled, fully budgeted, and properly
supervised.

The ideal, of course, is to established a permanent mechanism of social impact monitoring
similar to the economic, financial, technical, environmental, and institutional monitoring and
evaluation that should exist throughout the life cycle of a project. The lessons of M&E—that it
is essential for fiduciary reasons to ensure the appropriate use of funding, that it is essential for
development reasons to see that the objectives of helping people are attained, that it is essential
for project reasons to permit restructuring when and if needed—similarly require a permanent
process of social impact monitoring and evaluation. Successful private sector companies do this
as a matter of routine. Public sector institutions should operate similarly, as common practice
not as exceptions.

THE LESSONS OF SOCIAL ASSESSMENT/STAKEHOLDER PARTICIPATION

Experience has shown that there are projects where SA/SP is essential: populations who have
been historically disadvantaged or excluded from development initiatives; large social and eco-
nomic inequalities; postconflict and natural disaster situations; acute social problems; large-scale
enterprise or sector-wide restructuring; and anticipated major adverse impacts such as involuntary
resettlement, indigenous people’s contact, and loss of cultural heritage.

There are also additional projects where SA/SP is advisable—for example, where changes in
existing patterns of behavior, norms, or values are required; community participation is essential
for sustainability and for success; insufficient knowledge exists on local needs, problems, con-
straints, and solutions; and beneficiary targeting mechanisms or eligibility criteria are unknown.
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There are also instances where the SA/SP process may not be necessary or can be reduced in
scope—for example, updating medical equipment, expanding the coverage of appropriate edu-
cational facilities, introducing improvements in financial management in a banking system. But
even in traditional “hardware” projects the SA/SP process can have value if appropriately
targeted. In highway projects, for example, the usual Economic justification is the reduction of
vehicle operating costs. Yet who benefits from lower-vehicle operating costs and how? And to
what standards should highways be improved or maintained? These may sound like technical
issues, but they have enormous, and different, impacts on various social groups that can be at
the very heart of a highway project’s justification, especially when resources are constrained.

It is extremely difficult for the SA/SP process to be carried out effectively if it is not supported
by a broad range of groups within a government and the donor community. Mobilizing and main-
taining this support among the groups that have money is as important as the quality of the
SA/SP itself. Having some donors prepared to go ahead without SA/SP puts a government and
the donors who favor SA/SP in a very difficult situation.

SA/SP needs to have adequate funding so that it can do what is required, when it is required.
Coming into project preparation when the major decisions have been made undermines the
credibility of the process, since SA/SP is then too often seen as delaying, being “always” critical,
rather than as the positive force it can be when it is involved from the beginning.

SA/SP needs to be done in a systematic, quantifiable manner by professionals and not through
merely qualitative techniques that are open to conclusions that lack substantiation. The process
may need, in some cases or in some parts (survey techniques and data analysis, for example),
assistance from abroad, but it can, and should, be done in great part by local experts.

SA/SP needs to pass the so-called ASR test—Art, Science and Relevance. The art refers to
the need for the process to remain faithful to what the people really say without too much external
interpretation that can cloud the basic truths. The science is the ability of the process to
understand differences within social groups and to find useful patterns of needs and behaviors
to which donors can respond with assistance. In addition, the process needs to be relevant to
the requirements of the donors. SA/SP may very well reveal many interesting things of impor-
tance to communities and to the government, but it should not neglect the basic objective of
securing money from donors to help people.

SA/SP is another instrument in assessment, project preparation, and monitoring and evalua-
tion, which needs to be combined with more traditional economic, financial, technical, environ-
mental, and institutional tools. SA/SP should not and cannot be done in isolation.

Finally, SA/SP represents a way of “sharing” power and responsibility between the disad-
vantaged people, largely powerless otherwise, and officials in government, the donor community
(including international NGOs), and civil society. Empowering people means the people share
in the risks and the responsibility of what actually happens.

SOURCES OF FURTHER INFORMATION

The academic literature is rich with information on survey techniques and data analysis, mar-
keting, research methodology, and so on.

For further information on using SA/SP for projects in developing countries and those
in transition, see Social Assessments for Better Development, Cernea and Kudat, 1997,
published by the World Bank. Another compendium of case studies of SA/SP in the rural
sector in Turkey and in the former Soviet Union is forthcoming. For other publications and
specific examples of social assessments and stakeholder participation by region and by sector,
contact the World Bank—e-mail: books@worldbank.org and on the World Wide Web:
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http://www.worldbank.org. The Bank Web site has updated information on other resources and
on resource people.
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THE HUMAN SIDE OF CHANGE

Martha K. Preus

“THE BEST LAID PLANS GONE AWRY.” WHY?

A recent KPMG study indicates that a high percentage of mergers fail. Even if they do “work,”
most do not meet the planners’ expectations. The study indicates that a lack of appreciation for
the human side of change is a main reason for failure. Our experience as project managers and
organizational development consultants leads us to believe that the same holds true regarding
project planning in developing countries. Even when a project is carefully planned and executed,
the results and sustainability of the project often falls short of expectations. The main reason
for this is that the human side of change is not considered as important as the strategic mission.

Whether private or public, nonprofit or for profit, large or small, international or local, the
success and sustainability of a project depends as much on the relationships, values, and beliefs
of the stakeholders as on the strategic plan. Without considering the human side of change, most
projects will not realize their potential. Unfortunately, time, money, and resources are generally
not sufficiently budgeted to address the impact of resistance to almost any proposed change.
Resources are usually allocated for tangible things such as technology and hardware, not for
intangible feelings and emotions.

“WE HAD SUCH GOOD INTENTIONS, BUT IT ISN'T WORKING.”
HOW COME?

A traditional approach has been for donor communities to finance, plan, and implement the
project with or without the total commitment of the recipient, believing it was in the recipient’s
best interest. This is not a “partnership model” and is often met with resistance from various
factions within a community. It also sets the stage for dependence on the donor for ongoing support.
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Unless a community accepts and commits to a project it will not be successful; furthermore,
training, resources, and community support will be required for sustainability.

Increasingly, organizations such as the Deutsche Gesellschaft fur Technische Zusammenarbeit
(GTZ) are realizing the importance of partnering with communities. This requires the commit-
ment of resources from both parties. It is no longer a dependent relationship in which the partner
with the greater financial resources determines what is best for a community. It is a shared process,
as was described earlier in the chapter on project planning and implementation. If the community
is unwilling to share the cost and risk (which includes time and human resources), then the
project doesn’t move forward. All parties must be held accountable for their agreed upon
commitments and the responsibility for the outcome. The project is not a gift; rather, it is an
improvement for the overall system.

HOW DO YOU MANAGE RESISTANCE TO CHANGE?

Projects change a system. One thing is certain with any change process: There will be people
who will aggressively oppose or “silently” sabotage it, regardless of how well it is planned and
communicated. Those who are planning the change process (organizational or project leaders
and their teams) often underestimate people’s ability to resist. There are many books and articles
on the process of change, some of which are referenced at the end of the article. Most agree on
some key points. For a change to be successful, you need the following.

¢ Top level commitment

* A shared vision of the future

* Understanding of the need for change

¢ Critical assessment of present state (SWOT—strengths, weaknesses, opportunities, threats)
* Acknowledgement of the past

¢ Constant, consistent communication

¢ Involvement at all levels and input from all stakeholders

* Management of political networks

HOW DO YOU LEAD IN A PARTNERSHIP MODEL?

In his book Leadership Without Easy Answers Ronald A. Heifetz states that a leader is someone
who helps the community face their problems and find solutions. In this way an external advisor
or project manager can provide leadership while supporting the community and developing indi-
viduals to take on the responsibilities and accountabilities normally associated with traditional
leaders.

We often work with leaders and their “teams” that are coming together on major projects or
trying to move from a hierarchical system to a flatter, team-based one. While it is critical to
have the support of the present leadership, it is also necessary for that leadership to accept that
they cannot have all the answers. They must listen to, understand, and empower others. Leaders
must maximize the potential within the group of individuals that make up their team and be
willing to share the responsibility, accountability, and rewards. Teamwork is increasingly empha-
sized as an effective way to manage changes and ensure that the responsibility and accountability
for the project are shared throughout the team.
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These four concepts and skills are important in a team-based environment.

1. Effective communications
2. Multiple realities

3. Levels of system

4. Dynamics of team evolution

Effective communication requires the following.
* Active listening: the art of really hearing what others have to say without trying to frame

your response or defend your position. It is a powerful technique for building trust, increas-
ing openness, fostering collaboration, and demonstrating respect.

Reflection: the ability to slow down and take time to consider what was expressed before
responding, defending, or challenging.

* Inquiry: the skill in asking questions for clarification of a different perspective. Questions
reveal the thinking behind the positions or ideas and can help develop trust, understanding,
and respect.

* Advocacy: refers to the willingness to share your ideas with others and explain why you
think as you do. It is important to know when and how to “hang on” or “let go” of your ideas.

Constructive feedback: information given by one person to another, which helps us see
ourselves through others’ eyes. It is important to develop some norms so that this is done
in a caring and effective way.

Multiple realities relates to the awareness that we all experience the same situation through our
own filters. This may cause us to perceive the “same thing” in totally different ways—mnot wrong or
right—but resulting in very different perceptions. In any environment this is important, but in a
multicultural one it is critical. There will undoubtedly be different norms regarding the following
factors.

* Time and space

* Functional background

¢ Culture and language

* Gender

* Education and learning style

* Age

* Individual personality preference style

Though it takes time to explore individual expectations and understandings, it saves time over
the course of working together.

Levels of the system refers to how we look at a situation. There are different vantage points
from which we may assess a situation, event, or problem: (1) individual, (2) dyad or small group,
(3) organization, and (4) total system or environment.

It is important to consider the impact at all levels when planning and implementing a project.
If there is a problem or behavior exhibited on one level of the system, chances are it will be found
in other levels of the system. Nothing exists in isolation. Thus, issues or behaviors that are ex-
perienced in one level of the system will inevitably impact the others and must be addressed.
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Teamwork is the joint effort of a group, which becomes the driving force to bridge the gap

between vision and reality. Projects require groups of people working together toward a common
vision, sharing a mission with clear goals and objectives, and resources.

An effective organization or team must address the following four areas if they are to realize

their potential.

1. Common purpose/goals
2. Roles

3. Procedures

4. Relationships

* Common purpose/goals: Project teams come together because they share a common purpose.
If they are truly effective, they have compelling vision of the future and a clear definition
of mission that is well communicated and agreed upon. Plans and work directly relate to the
vision and mission. Specific, measurable goals and objectives are established and published.
Priorities are clear, and individuals are committed and enthusiastic. Individual needs are
incorporated into the team objectives, and members feel the team’s objectives are achievable
and reflect their own goals.

* Group roles: Effective project teams are made up of members who have clear agreement
regarding who is on the team and who is doing what. This relates to how well the organization
or team optimizes and leverages the knowledge, skills, and personal traits of each member.
All members of high-performing teams participate and are able to influence. Roles and res-
ponsibilities are clear to everyone, and functions do not overlap. Members have the required
technical skills and knowledge to perform their jobs and are accountable for their performance.
Project teams generally deem this important and address it at the outset of any project work.

* Procedures: This relates to how the group operates. High-performing teams have clarity
and agreement as to operating processes such as problem solving, decision making, conflict
management, leadership style, information networks, climate, norms, and quality control.
Effective management of the process initiates a review of these procedures from time to time
to ensure that important processes and procedures do not become obsolete or dysfunctional.
This is an area where teams often take things for granted and do not spend enough time at
the beginning of the project work to establish norms. Particularly in a multicultural environ-
ment this is very important. In the long run it saves time to work through and establish “ground
rules” for expected behaviors and norms.

* Relationships: Synergy requires mutual trust, openness, respect, and support. This doesn’t “just
happen” even if a group shares a common purpose, knows their functional role, and has worked
through group processes and procedures. Ongoing constructive feedback and active listening
to one another are necessary skills. Interpersonal relationship issues or conflict must be dealt
with constructively in a timely manner. High-performing teams experience an atmosphere that
is congenial but one in which confluence is not a norm. Relationships usually take time to
develop, and time is a resource that is a precious commodity in project work. People have
a tendency to jump in and get started with the “real work.” However, establishing positive
relationships where each member is fully interactive with every other group member is
critical to the overall success and timeliness of the project.

Finally, it is critical that a project manager model and communicate the importance of the goals,
roles, procedures, and relationships emphasizing the following.
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¢ Effective communication
¢ Performance measures
¢ Clarity regarding the vision and mission

* Establishment and review of procedures regarding decision making, problem solving, and
conflict management

* Effective team meetings
* Valuing diversity
¢ An understanding of team dynamics and evolution

Careful attention to these principles will assure that the human side of change is given the attention
necessary for successful achievement of the strategic mission.
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GENDER AND TECHNOLOGY IN THE FIELD

Barbara Earth

In this article, I discuss some of the features of gender imbalance in development and present
a framework for remaking the relationship. Case studies of three divergent development issues—
water, integrated farming, and family planning—reveal the completely different experience of
men and women in technological development. Gender dynamics detrimental to women are seen
to offset the potential for development in these settings.

International agreements state that gender justice is a necessary component of development.
To operationalize gender-just development in the field, a conceptual model for women’s
empowerment is presented. The model is used to draw out lessons from the case studies and
can enhance the gender accountability and thus the overall validity of future development
efforts.
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INTERNATIONAL MANDATE FOR GENDER JUSTICE
IN DEVELOPMENT

International agreements can and should be used as guidelines in development, as they incor-
porate the values and commitments of the majority of nations. These documents state clearly
the rights that all people should be able to enjoy. The purpose of development, in its broadest
sense, is to deliver these promises.

Articles contained in international agreements that specifically relate to gender and develop-
ment include the following.

* “The right to development is a universal and inalienable right and an integral part of funda-
mental human rights, and the human person is the central subject of development.” (Prin-
ciple 3 of International Conference on Population and Development)

* “The full and equal participation of women in political, civil, economic, social and cultural
life, at the national, regional and international levels, and the eradication of all forms of
discrimination on grounds of sex are priority objectives of the international community....”
(World Conference on Human Rights)

» “States Parties shall take all appropriate measures: a) to modify the social and cultural
patterns of conduct of men and women, with a view to achieving the elimination of
prejudices and customary and all others practices which are based on the idea of infe-
riority or the superiority of either of the sexes or on stereotyped roles for men and
women....” (The Convention on the Elimination of All forms of Discrimination Against
Women)

» “The States Parties to the present Covenant recognize the right of everyone.... b) To enjoy
the benefits of scientific progress and its applications....” (The International Covenant on
Economic, Social and Cultural Rights)

These promises are lofty, and we are not likely to see them manifested in our lifetime. However,
they serve to powerfully legitimate development efforts that strive for gender justice. The ground-
level reality may be very far from the ideal, but these promises point the direction for development
work that is committed to social change wherein women as well as men will determine the future
of their lives and communities.

NECESSITY FOR GENDER ANALYSIS

In order for development initiatives to serve gender justice, the initial analysis at the field level
must include the full range of forces differentially affecting the sexes. After diagnosing those
differentials, development workers are then challenged to devise means of remaking the rela-
tionship between men, women, and development. Implied is that the tools of development—that
is, technologyz—will enhance the lives of both sexes and not privilege one over the other. There
are deeply entrenched inherent obstacles to gender justice as described below; however, in the
absence of any miracles, the long-term project of remaking the relationship between men, women,
and development is the only possible route.

? Technology includes knowledge and skills as well as hardware.
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“GENDER” PRIVILEGES MEN

Gender refers to the socially constructed definitions of men and women. These social definitions
bestow power differentially between the sexes. “Power” is a complex variable but contains notions
of efficacy in crucial areas of material and social existence, such as control and mastery of
resources, and exposure to information, and having a public presence and political voice. These
dimensions of power define gender relations. Gender balance of power affects, and in turn can
be affected by, the forces of development and technological change.

“Complementarity” of gender roles has been an organizing principle that delineates what the
sexes do. Most societies are organized with complementary gender roles. Some are quite strict
about what women and men are allowed to do, but most permit some overlap in the gender-
assigned occupation of space and the fulfilling of roles and tasks. However, there is a general
pattern that privileges men.

The public sphere outside the home where men normally predominate is the hub of economic,
cultural, and political aspects of life that define the society. The “productive” economy is located
here—that is, where goods and services are exchanged for cash. Though women have entered
the productive economy in large numbers, women usually are more closely identified with the
“reproductive economy” associated with the home and family. The reproductive role encom-
passes all the domestic work that enables society to reproduce itself, centering around food,
water, shelter, and caring for others.’

Reproductive work includes bearing and nurturing the next generation; supplying the house-
hold with water and food; supplying fuel and cooking for the family; cleaning the food, the
household, the utensils, the clothing, and the children; caring for the sick and elderly; and main-
taining the home. The reproductive work performed by women subsidizes the public activities
of men. The work must continue on a daily basis for the society to continue. But reproductive
work does not afford much status or power to women because it is unpaid and undervalued, and
it isolates them from public life.

From a development perspective, gender roles and respective divisions of labor are of critical
concern because men and women identify different things as requiring development attention.
As men occupy the public sphere, their issues are more visible and their voice is louder. Repro-
ductive work, on the other hand, continues unnoticed because it involves so much maintenance
with little product to show for all the labor involved. Women as a group are not prominent in
the public sphere, thus their voice is neither practiced nor heard. The case of water described
later in this article is a good example of the way that division of labor comprises division of
concern. Gender-just development by definition places women’s priorities on par with men’s. A
major obstacle in development is for women’s problems to be articulated and recognized fully
as society’s problems and that the solutions require everyone’s effort.

“DEVELOPMENT” PRIVILEGES MEN

Development as a historical process appears also to privilege men. Though women’s material
condition in some parts of the world may have improved from increased access to goods and
services associated with development, their social position vis a vis men has likely deterio-
rated (Yunxian 1997). I argue now that gender constructs combined with technological devel-
opment in the age of capitalism have privileged men over women in creating, accessing, and using
technology.

} Fulfilling both productive and reproductive work roles not only increases women’s total work hours but also increases
the intensity with which they work (Floro 1994).
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In previous epochs, men and women likely invented tools and techniques in the course of
carrying out their respective tasks; each sex had their realm of responsibility, knowledge, and
innovation. Women likely invented tools related to horticulture, methods of making food and
clothing, medicines and treatments for the sick (Cockbum 1985). Men were equally inventive
in their sphere, including hunting, defense, and traveling long distances to obtain resources.

Social changes associated with metallurgy and mechanical power (lever, wedge, screw, wheel,
and inclined plane that made massive construction possible) added weight to the position of
men. The forces of the industrial revolution and the production for profit instead of subsistence
intensified social stratification by both class and sex (Cockburn 1985).

Besides being occupied by domestic responsibilities, women have been restricted from the
realm of innovation because from the beginning of the technological/industrial revolution in
Britain, they were limited in owning property, gaining technical education, and registering patents.
Thus, women’s perspectives and interests may not have been represented in the things that were
invented.

Wajcman (1991) suggested that technology itself may be gender biased. As innovations tend
to grow on themselves by increments, new ideas and alternative perspectives are seldom intro-
duced. She described innovation as an imaginative process that lies mainly in seeing ways that
existing devices can be improved or how techniques successful in one type of application can
be applied elsewhere. Thus, even when women do gain access to technological fields, the agenda
for invention is already set (Wajcman 1991). The case of modem contraceptive technology is a
perfect example of this point of view.

Capitalism as a world system contributes to gender stratification because even in regions
and locales where people continue their age-old subsistence patterns, development macro-policies
affecting them are driven by the motive of economic growth. Economic growth is maximized by
drawing resources as well as labor away from the household and into the productive economy.
A direct result is an increase in the burden of women’s unpaid work in the reproductive
economy.

A FRAMEWORK FOR EMPOWERMENT OF WOMEN

Gender-just development must counter these deeply embedded social and economic biases against
women. The following theoretical understanding of “empowerment” is offered as a guide to
making development interventions that will counter past trends and enable women to assume
their rightful place in community and society.

I have adapted Longwe et al.’s (no date available) framework for empowerment of women.
Longwe et al. used categories of entitlements as a guide in planning development projects to
ensure that women and men would benefit equally from the project. The entitlements include
basic welfare (e.g., nutrition, health, etc.); access to resources (e.g., education, land, credit, tools,
transportation, etc.); conscientization (i.e., becoming politically aware); participation (gaining
strength in numbers); and control over development events so as to protect one’s interests. These
five categories are a way of gauging and correcting gender gaps in development projects. They
are the preconditions that development projects must incorporate so as to enable women’s voice
to develop and be heard in society.

Longwe et al.’s categories are so useful conceptually that it seems appropriate to expand their
use. Figure 5 shows empowerment as a process that is gained through the means described by
these categories. The process moves from a state of dependency and powerlessness to one of
efficacy and empowerment. But the process requires that the preconditions of participation in
development are present: access to resources, critical analysis, and group organization.



Empowerment

Self-Confidence
Balance of power with men
Can influence personal destiny
Partners with men in defining development

T

Access to Resources Critical Analysis Organization
(The things that may be needed Conscientization Participation in a reference group
to be able to do anything) Ability to figure out power issues of women in similar situation.
Education or Skills Training underlying the problem Individual woman has identity
Land or property Limitations on one’s life may outside the household.
Cash or Credit " > be socially constructed; not < > Gain a collective voice.
Tools one’s personal failure. Articulate issues.
Information Gender roles are not immutable Group can mobilize for change.
Transportation but can be changed. Mechanism can be created
Services Accurate perception is first step in for negotiation in family and
One’s Own Time and Labor. formulating problem-solving strategy. community.
Dependency

Concerned with basic needs.
No perceived means of changing
the conditions of one’s life.
Waiting for someone else to solve the problem.

FIGURE 5
The paths to empowerment. Development should open these avenues to women to create and sustain gender balance.



56 CHAPTER 1/ PLANNING AND IMPLEMENTATION

The alchemy of empowerment is mysterious. In some cases, organization and critical analysis
can enable women to gain access to resources that were previously denied them. On the other
hand, gaining access to resources may enable women’s consciousness to move from basic sur-
vival to strategic planning. Figure 5 presents the necessary components as equally important
and synergistic.

The framework can help identify the crucial variable(s) that are at the root of an existing
gender power imbalance. Then appropriate interventions can be initiated that are calculated to
change the imbalance. In this way, various existing situations and gender relationships may be
mediated by development efforts and renegotiated in a way that is more favorable to women.

I now turn to cases from the field that illustrate gender imbalance in technology and devel-
opment. The framework for women’s empowerment will be used to suggest interventions that
would facilitate better terms for women in these settings.

WATER

People need a minimum of 100 liters of water per day for personal health and hygiene
(Falkenmark & Widstrand 1992), but this amount is no more than a mirage to increasing
millions of people globally. Due to environmental changes associated with “development,”
dry areas are expanding and becoming drier. The burden falls on women, in terms of both
workload and health.

In many areas women carry on their heads
or backs the total supply of household water
from the source to the household. Men, who
are likely responsible for a one-time heavy
labor requirement of developing the water
source (e.g., digging a well), have little under-
standing of or empathy for women’s daily
expenditure of time and energy. They may
have no awareness of the health burden
borne by women.

Figure 6 shows the serious water situation
in one area of central-western Tanzania. As
if to mock the inhabitants, relics of previous
water projects dot the landscape, including
a windmill-driven pump built recently by a
foreign NGO and conveniently placed water
taps installed during the 1970s by the social-
ist government. But due to lack of spare
parts, oil, and maintenance, none delivers
any water (Earth 1996).

During the dry season (April through
November) women’s days are defined by the

FIGURE 6 search for water. They must go morning and
Amina collects water from several sources to fill the evening to fill buckets from poor sources. As
bucket twice a day. (Sikonge, Tabora Rural, 1994.) the water holes dry up they must go farther.

* This is a political framework in that it aims to transform overall power inequalities between the sexes. Individual
capabilities of women will almost certainly be developed in the process of group empowerment.
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FIGURE 7

These women are suffering a category of health effects not experienced by men, due to water shortage.
They lack not only water but health information and a way of communicating their issue to the men.
(Ulyampumba, Tabora Rural, 1994.)

But there is no sentiment that this is a community problem; rather, it is seen as women’s lot in
a difficult land.

In this culture, women are not supposed to bring up problems because they will be seen as
“pushing” the men, regarded as unbecoming (Drangert 1993). Women are supposed to rely on
the observational powers and goodwill of men. If they were to bring up the problem even tactfully,
instead of the problem being addressed, they themselves may be seen as the problem. Even
though they are the primary stakeholders, women lack the organization and ability to articulate
their position and communicate it to men. Thus, there is no community response, and the situation
remains the same.

Following “empowerment” theory (adapted from Longwe et al. no date), group organization
is a prerequisite to making change. There must be a meeting of women separate from men to
enable the women to formulate their issues. The expressions on the faces of the women and
men shown in Figure 7 and 8, respectively, reveal the completely different experience of the
sexes, though they occupy approximately the same space. Discussion with the women during
this meeting disclosed that they were suffering from menstrual irregularities and severe pelvic
pain, a topic that would never have been divulged in men’s presence.

Ultimately I learned that the women had cut their own consumption of water to unhealthy
levels in order to save their time and labor. Lack of water was indirectly the cause of their
symptoms.’

®Recent international conferences (International Conference on Population and Development; Fourth World Conference
on Women) have put women’s reproductive health on the development agenda.
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FIGURE 8

Men are in charge of cattle and doing business in this society. It is also their duty to provide labor to develop
a water source. But if they are not aware of a water problem, there will be no well dug. (Ulyampumba,
Tabora Rural, 1994.)

At the time, I was completely engaged with AIDS education and prevention, and could not
pursue the water issue. In my mind a plan was forming to try to arrange access to a source of
health care and medicine for this community, with specific focus on the women’s problem. But
upon investigation, it became clear that the underlying cause was lack of water, and until that
changed, the medical problems would recur.

The best situation in any field context is for both men and women to be intimately involved
with the problem, define it as a community matter, and take joint responsibility. Short of that,
there must be a way that women can bring their issues to the attention of men and have the
issues taken seriously. This is far more possible if women are organized into a unified voice and
have a mechanism for gaining men’s/public audience.’ If there are no organizational capacities
or communication mechanisms, they can be facilitated as an aspect of the development project.

Now, it is clear what could have been done in response to the women’s water problem. The
women’s group could have continued to meet on a regular basis to enable the women to
achieve solidarity and analyze the problematic situation. As an outsider/health educator, I would
have gradually clarified the links between their symptoms and their water situation. Then the
focus of the group could have turned to addressing the problem.

¢ Callaway (1984) speculated that cross-gender communication may actually be most effective in situations of strict sex
segregation wherein women develop their own organization and sense of power separate from men. She found strictly
segregated Muslim women to be more clear on their issues and efficacious in pursuing solutions than Christian women
who were more integrated in society but lacked their own organization (Nigeria).
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Bolt (1994) suggested mapping the women’s “dream” village as an exercise to elicit their
ideas for improvements. They would be encouraged to envision convenient and ample water
sources. They would strategize about how to make their dream village a reality. Communication
with the men would be carefully planned.

Ideally, one or more men would be sought as allies to facilitate communication with other
men, including village leaders, and begin to set an example for joint action. Drangert (1993)
succeeded in getting men to understand the toil involved with water supply by putting them in
a situation where they themselves had to do the work. After coming to appreciate the women’s
perspective, men were more open to water supply improvement.

Drangert (1993) felt that ungendering of tasks is part of a water solution. Just as men can
learn to contribute to fetching water for the household, women must begin to have confidence
in their ability to initiate and develop new water sources. Both must take responsibility for
alleviating the problem. But because ungendering of tasks involves alteration of cultural norms,
both men and women need support and assistance to enable them to change.

This case is compelling in that technology probably did not offer a solution. The windmill-
driven pump as well as the convenient taps had not survived. Likewise, antibiotics would have
offered only temporary relief. A changed gender relation is probably more likely to enhance the
overall quality of life as well as the sustainability of water supply in this context.

Though change is not accomplished easily, organization of the women and articulation of
their issue is the first step toward resolution of the problem. Communication with men is the
second step. Finally, ungendering the tasks associated with water frees the whole community
to contribute to the solution. These are crucial tasks of development that require all our sensitivity
and ingenuity.

INTEGRATED FARMING

In the dry unyielding northeast province of Thailand, the concept of integrated farming has taken
hold with the backing of government and non-government organizations. Integrated farming is
a diversified household agricultural economy that includes a fish-stocked pond; field crop (rice);
back yard cultivation (vegetables, fruits, herbs); and livestock (cattle, ducks, chicken). Integrated
farming supplies all the food needs of the family, as well as surplus that can be sold for cash.
The integrated system increases the quality of life of families nutritionally, aesthetically, and
economically. Figure 9 shows pond and fields in an integrated farm.

The people of the northeast (Isan) have their roots in Lao culture which is predominantly
matrilineal. After marriage, husbands traditionally joined their wife’s household to farm the land
that was inherited by her. There was no formal marriage certificate nor land title in traditional
society. Men’s and women’s roles were complementary and relatively egalitarian, with decisions
taken jointly and the wife controlling the purse.

In 1970, thousands of Isan people were relocated to make way for a large dam project. Each
family was given fifteen rai of land in a new location: two rai for a house and thirteen for cultivation.
Land ownership became more formalized and state-regulated due to the mass relocation. Old re-
sidents were also given legal title to their land.

In a development paradox, the relocation resulted in men gaining title and women losing
rights. It was because men’s name and signature were used for the land titling. The titling process
was “gender blind” in that men were considered to represent the household as “household head”
and were therefore called to collect the document. It was just “natural” that men, having more
public presence, time and mobility than their wives, would be given, and accept, this bureaucratic
responsibility.
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FIGURE 9

The couple uses their 13 rai effectively to supply virtually all the family’s food needs. This is an integrated
farm with a pond, fields and a banana grove. Initially only man were trained. (Personal communication,
Ban Kam Pla Lai, November 1997.)

Because the people’s tradition is matrilineal, most families continue to share rights and
responsibilities as expected by their culture. But serious repercussions for women have resulted.
At the worst, it is possible for a woman to completely lose the land she has brought to her
marriage; her husband now has the legal right to sell it. Astute women who recognized their
vulnerability and tried to get their name added to the title eventually became frustrated with
extensive red tape and gave up (personal communication, Ban Kam Pla Lai. Khon Kaen Province,
3 November 1997). See Figure 9 and 10.

Later, when integrated farming was introduced to the area, it was men, as household heads
and owners of the land, who were called to attend the training. As has happened frequently in
agricultural development, women were initially excluded from accessing technological advances
in their own traditional occupation. Again, it was probably not intentional to exclude women;
it was just that men were recognized as “head.” They probably also had more free time to go
to meetings. After several series of trainings someone noticed that women had no access to the
new technology, which was becoming very popular, and a concerted effort was made to invite
and include them in the training (personal communication, Dr. Tantip, November 1997).

Currently, a process of land allocation is being conducted in some provinces of the Lao
People’s Democratic Republic, where previously land was free to be used by anyone who culti-
vated it. Probably for the reasons mentioned above, some villages are registering only men’s
names on the land titles. Efforts are currently underway to ensure that names of both husband
and wife are included in the legal documents (Phengkhay 1999).

This case illustrates how the development process can strip women of rights that they previously
enjoyed. In such cases, gender-just development demands that extra measures be taken to ensure
women’s access to resources such as land and training. Ultimately, ungendering of the reproductive
role in the household will balance men’s and women’s time commitments, thus permitting women
the time needed to access training opportunities alongside men. Conscientization of both women
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FIGURE 10

This happy couple enjoys a wide variety of food and takes pride in their lovely integrated farm (right).
They are partners in every regard except that he alone has title to their land. She tried to get her name
added but eventually gave up. (Chansom family, Ban Kam Pla Lai, November 1997.)

and men can assist them to retain important elements of their cultural identity in the midst of
development.

FAMILY PLANNING

Modern contraceptive methods (hormonal dosages and intrauterine devices) are probably the
most widely dispersed form of modern technology in existence. Access to family planning is
nearly universal, perhaps more so than access to electricity or print media.

Arising from dire Malthusian predictions that world population would outstrip resources, the
developed North undertook to control population growth rate globally, especially in very pop-
ulous (poor, underdeveloped) countries. A powerful demographic focus led to the proliferation
of family planning programs that would dispense modern contraceptives to the masses. In some
cases, the establishment of family planning policy and services has been part of an aid package
(Mies in Soutthanome 1999).

The effects of this trend on women have been contradictory and highly controversial. The
dominant view in development is that modern contraceptives not only control population growth
but also liberate women. For the first time in history, women can control their fertility.

A more critical view, however, reveals a series of gender biases that operate against women. First
and foremost, all the hormonal methods (pill, injection, implant) and nearly all the mechanical
methods (except for condom and withdrawal) focus only on women as the site of intervention,
as if women alone make babies.

In the zeal to control fertility, women’s rights have been grossly violated: There have been
cases of forced sterilization without informing the women, or against their will, or obtained
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through bribery; forced abortions; and other intrusive measures. In the push for controlling
women’s fertility, women have been treated as “baby production machines,” where the ends
justify the means. Women’s real needs, their spirit, and their rights have been neglected by the
services, policies, and technologies available through family planning (Soutthanome 1999).
Recently, the many shortcomings of family planning have been defined as “unmet need.” This
concept embraces the desire of millions of couples and individuals to regulate their fertility but
for a variety of reasons, do not use modern contraceptives. Their reasons include the following.

1. Side effects of modern contraceptives
* Physiological changes, such as menstrual irregularities, weight gain or loss, acne, skin
color changes
* Psychological disturbances related to hormonal imbalance
* Infections
* Pain
* Possible injuries
2. Hormonal methods and intrauterine devices offer no protection against sexually transmitted
diseases
. Difficulty in use
. Lack of information and medical support, causing failure of the method
Gender power relations may become more disadvantageous to women
Fear
. Services are inconvenient or not respectful

® 9 oL AW

. Opposition from husband or others (from Soutthanome 1999)

As the sole regulators of human reproduction, many women endure these side effects and unpleas-
ant circumstances so as to bear only the children they want. Many others experience no adverse
effects and use them successfully. But the problem of fertility regulation is not solved univer-
sally with the mere application of technology. Many women find the methods unacceptable
and quit using them. Even in the United States, where access to contraceptives is virtually complete,
48 percent of all pregnancies are unplanned (Soutthanome 1999).

Modern contraception is a good example of how technology has evolved in such a way as to
privilege men. While men are free to enjoy reproduction, women bear all the risks. Confirming
that technology could have developed in another direction, the inventor of “the Pill” has stated
that if he could do it over again, he would invent a pill that brought on the menses instead of
one that prevents them (Soutthanome 1999). Most women, like men, prefer the least possible
change to their chemistry and physical body.

For those couples who try but quit using modern contraceptives, Soutthanome (1999) reported
a model for cooperative responsibility that can be used safely by all couples: the natural method
without a calendar. It requires only keeping track by marking different symbols for the days
with and without menstruation. Even if the people are not literate or do not have a calendar,
they can be taught to understand and gauge their sexual activity according to the woman’s
menstrual cycle, as follows:

Safe blood safe
0O00000O0OXXXX0000000
00000000000
danger egg danger
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FIGURE 11
Lao women and their children. Men can share the responsibility of fertility regulation with their wives in
a way that is technologically appropriate and does not compromise women’s health and well-being.

It is possible for men to become very dedicated to this method, taking responsibility for the
daily marking, so as to avoid an unwanted pregnancy or the cost of an abortion. Soutthanome’s
(1999) field study reported the case of a man who was so upset about his sister’s ill health following
the use of a hormonal method that, out of love for his wife, he learned the counting method and
taught it to her. Several Lao women have confided to me that they have used the counting method
successfully for many years.

For couples who reject modern contraceptive methods, it is easier and more respectful to learn
the natural cycle of women’s fertility than to suffer lack of control over reproduction, unwanted
pregnancies, and abortions. Simple, accurate information about reproduction must be made
accessible—for example, through existing family planning clinics. Supportive men can be taught
to be trainers and thereby set an example for other men. This way incorporates mutual caring
and responsibility between partners. In fact, it restores gender balance that is completely distorted
by modern contraceptive technology. See Figure 11.

CONCLUSIONS

The three cases I discussed—water, integrated farming, and family planning—are examples of
how gender, technology, and development have converged in profound ways to disadvantage
women. The changes required are likewise profound.

The coexistence of rapid transition in political economy at the same time as enduring cultural
and social expectations is the combination that has left women as a group—that is, half of
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humanity—relegated to an inferior status relative to men. Now it is the task of development to
remake the equation.

International documents leave no doubt that development and the benefits of scientific progress
are the right of all people and that sex is not a variable that justifies discrimination. It is also clearly
stated that social and cultural patterns of conduct that advantage one sex over the other are to
be modified with the intention of eliminating prejudice. These international standards are more
than recommendations; they are a mandate for development practice.

Notions of social justice and human rights are often dismissed as northern constructs that
cannot be applied to the rest of the world. But international agreements are the result of extensive
and painstaking debate, cross-cultural communication, and compromise. They represent a con-
sensus among nations and embody universal standards.

Likewise, professional development workers (from both inside and outside the country) are some-
times criticized for intervening in people’s affairs and changing things they know nothing about.
It is true that development mistakes abound, usually with women bearing the burden. Thus, it is
imperative that development and development practitioners be made to be gender-accountable.

Ultimately, the reconstruction of gender is the work of women and men in the society. How-
ever, the framework presented in this chapter clarifies three main areas where development
intervention at the field level may be indicated.

1. Access to resources. If women are experiencing lack of access to a needed resource that
puts them at a disadvantage relative to men, it is a violation of international standards. It
is the task of development to address it. This includes renegotiating the gender division
of labor such that women gain access to time needed for their own development.

2. Organization. If women lack a public presence, group organization must be facilitated so
as to enable the women to articulate and communicate their standpoint and their interests.
A women’s group is the entry point for women to participate in development.

3. Critical analysis. Both men and women need critical understanding of social power, gender
roles, and gender power imbalance. Men’s transformation is as crucial to the empowerment
of women as is women’s own transformation. Women need support to strive for their own
empowerment; men need support to enable them to become allies and partners of women.
These two sides of social transformation are the most important tasks of development today.

I have discovered in the field as well as in the classroom that gender issues are burning issues
for women. I have also found men to be interested in and thoughtful on these matters. Thus, I
do not believe that a development emphasis on gender justice is imposing foreign ideas on unwilling
people. Rather, it is responding to the diverse realities and felt needs of people in a myriad of
development contexts.

I gratefully acknowledge the villagers in the three case studies for sharing their experiences
with me. Thanks also to Dr. Gopal Thapa, associate professor in Natural Resources Management,
Asian Institute of Technology, for his critical comments on an earlier draft of this chapter. Finally,
thanks to Ms. Kirsten Wilkes for her continuous encouragement as well as technical support.
However, any factual or analytical errors are my own.
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MANAGING A SMALL BUSINESS

OVERVIEW

Readers of this book may not manage their own small business, but they may be called upon
to give advice to those who do. Much of the background for managing a small business is
discussed in other sections of this chapter. A business consists essentially of producing a good
or service and selling it. In order to make this work money has to be available to pay bills before
cash comes in. Production of goods and services is discussed in the “Operations” article of this
chapter. Selling the good or service is discussed in the “Marketing” article. Some aspects of
arranging the money are discussed in the “Financial Viability and Cash Flow Statement” article,
and some aspects are discussed in this article. This article starts with a discussion of how to
start a business because people starting businesses often need advice. Many of the same ideas
used in starting a business apply to improving, even maintaining, a business and may be easier
to understand in the startup context.

STARTING A BUSINESS

To start a business one needs an idea for a product or service. Ideas, of course, come from many
places. A good place to start is with the entrepreneur’s personal experience—what he or she
needs may very well be needed by others. If an idea is to be worthwhile it must be for a product
or service that people want. Not only must a market exist but the business must be able to supply
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the market at a profit. The business must have an advantage over its competitors—a valid
advantage may simply be location, being the only supplier close to a group of customers.
Another source of competitive advantage is the experience and expertise of the business
owner. An important question then is whether the proposed business matches what the owner
can do well. Of course, a person thinking of starting a particular business may not have all the
expertise needed at first. Knowledge can be gained by talking to people—successful business-
people, former teachers, community leaders, and others. Even if one is confident one understands
a business opportunity, one should talk to as many people as possible about the opportunity,
partly to get many perspectives on the idea, partly to develop a network of people that one can
ask again. In some cases, it may be wise not to describe your own plans in detail as the listener
might incorporate them in her or his work. Other ways to learn about a business field is simply
to observe working businesses in the same field. Other ways are to read about the business or
to take courses. Many communities now have agencies, supported by the government or non-
governmental organizations, that offer training courses for persons wishing to start businesses.
To start a business successfully one needs to be willing to do certain things, such as take
risks, persevere, and seize the initiative. Avoiding situations where the outcome is not clear,
giving up easily when faced with difficulties, or waiting for things to happen reduce the chance
of making a business work. One also needs the support of one’s family—starting a business takes
much time and money that might otherwise be used for the family. People start businesses for
many reasons, including having lost a job. The people who do best at starting a business seem
to be those who want to be their own boss, who seek responsibility, who find the challenge
appealing. Some people thrive in situations where success or failure depends almost entirely on
one’s actions—such people tend to do well in their own businesses. It goes without saying that
a person who believes he or she lack the qualities of an entrepreneur can develop them. In
addition to the personal reward from creating a new business, a successful entrepreneur will
probably have a higher income than someone working for a salary. For this higher income the
entrepreneur accepts the risks of doing something new with little external support.

THE BUSINESS PLAN

The next step in starting a business, after one has an idea, is to put together a business plan.
Nearly always one will need to raise money to start a business, if only to support oneself until
the business produces cash. A business plan will be necessary when raising startup funds as
funding agencies or banks will expect to see one. A business plan assists the entrepreneur also
by forcing attention on each aspect of the business. Preparing the plan should uncover problems
with the proposed idea. It should also help focus the entrepreneur’s ideas.

Form of a Business Plan

* Attractive cover

* Executive summary: Include projected starting date and amount of money needed. Sum-
marize the main points in each of the parts below.

* Product or service offered—the business idea.

* Production/operation process: Describe the equipment you will need. Consider spare parts,
maintenance, training if any of these may be difficult. Include also ways of sourcing
components and raw material if such may be difficult.
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* Marketing plan: Describe customers and why they will want your product/service. Give
selling price. Describe promotion strategy—advertising, demonstrations, handouts, and so
forth. Show distribution plans, including location of outlets, use of wholesalers, assistance
to retailers.

e Competition: What your customer would do if you were not there.

Staff: Probably best to show only staff needed immediately and include a note describing
how it will evolve—avoid frightening the reader with a full administration. Identify key
people and their expertise.

* Form of business: Sole proprietorship, partnership, corporation (which form), and so forth.

Forecast of revenues, showing how they build up. Include explanations, even if forecasts
were difficult to construct. The selling price stated in the marketing plan is used.

Costing: Show the calculation of the costs, both direct and indirect, of a single item. Many
advisors to small business emphasize the importance of this calculation. It is discussed in
the “Financial Viability and Cash Flow Statement” articles.

¢ Cash flow projection: Monthly for first year; after that at least quarterly until cash flow is
positive. The revenue forecast and the cost calculation are used. How to construct a cash
flow statement is described in the “Financial Viability and Cash Flow Statement” article.

Startup capital required: The amount of initial money needed. The amount should come
directly from the cash flow projection just made.

¢ Other financial data: Profit and loss, balance sheet.

Details of the content of each business plan section are described in various sections of this
article.

STARTUP FUNDS

The money required for the initial expenses of a new business may come from savings of the
owner or her/his family. People outside the business may invest in it in return for a promise to
share future profits. In many countries, small business funding agencies exist, supported by the
government or NGOs. Microlending organizations, described in a later section, are an example of
such funding agencies. In some cases funding agencies give outright grants to assist entrepre-
neurs. More often they give loans or extend credit, which amounts to the same thing. Some
banks lend money for startups, although many do not. Banks nearly always require collateral—a
building or a piece of machinery the bank can take and sell if the loan is not repaid. Organizations
that support small businesses through courses can often give advice about locating financing.
Nearly always a funding agency will require a business plan as part of the request for funding.

The term “equity” is used to describe the money invested in a business. Shares of company
stock are equity. The agreement between the owner and the investor should specify the portion
of the business that the investor owns; for example, an investment of $1,000 would give the
investor a 15 percent claim on the business. In principle, then, the investor would be entitled to
15 percent of the money the business earned. Earnings are paid to the investor in the form of
dividends. The amount of the dividend paid usually depends on the earnings for the past year—if
earnings are low the dividend will also be low. If the owner needs more money at a later time,
then more equity could be sold. The drawback in selling equity, besides the way earnings are
distributed, is that a person who controls more than 50 percent of the equity controls the company.
If it is not the original owner, then the original owner can lose the company. An advantage of
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using equity to raise money, compared to borrowing, is that interest must be paid regularly on
borrowed money, whether the company is profitable or not. If earnings are low and an interest
payment is missed, then the company can be taken over by the lender. Selling equity is less
risky than borrowing money, but the owner who used equity must please the stockholders and
may have to pay large dividends when the company is successful. An approach to deciding
whether to use equity or a loan is to estimate the minimum cash flow expected from the business
and borrow as much as possible, keeping the required payments less than this minimum cash flow.

STEPS IN STARTING A BUSINESS

1. Prepare a business plan, indicating the amount of money needed to begin operations.

[\

. Search for the required funds.

(O]

. Secure the required legal approvals—Ilicenses, incorporation papers, lease agreements, and
so forth.

. Lease or build a structure.

. Order long lead time items, both production equipment and components.
. Get utilities connected.

Update quotations from suppliers.

. Hire staff.

. Install equipment.

NI ISR YR N

10. Commence production.
11. Commence marketing.

Some of these steps can be done in parallel—that is, at the same time. A Gantt chart, described
in the “Operations” section, can assist in scheduling.

MANAGING ONGOING OPERATIONS

A few items of advice are often given by owners of small business. One of these concerns
members of the extended family. An owner will be asked by such members to extend credit, to
give employment, to reduce the selling price, and similar favors. If these requests are not handled
prudently, the business can run out of cash and fail. One organization supporting small-scale
entrepreneurs in Africa recommends specifically that an entrepreneur not open a business in the
same community as her or his family. It appears that such humanitarian issues are especially
severe for women. Another piece of advice is the importance of separating business funds and
family funds. If money is taken from the business to be used for nonbusiness purposes, it should
be recorded and treated as a formal loan or as salary. The risks to the business of repeated but
unplanned cash drains should be made apparent to the owner and others. Managing a small
business takes much time, so the family of the owner may feel neglected. A good piece of advice
is to try to plan for such time problems ahead of time. A final advice item for small business
owners is to learn about legal restrictions. One study of small business reported that many owners
felt constrained by laws that in fact did not exist.

Small businesses are often constrained by lack of cash—almost never is an entrepreneur able
to raise as much money as he or she wants. One way to conserve cash is to hire, rather than
purchase, expensive pieces of equipment. In some communities organizations that support small
businesses rent machines, either long term or just for a few days or hours—long enough to
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complete a job. An ongoing business can often borrow money for several weeks or months from
a bank. In some countries the term “overdraft” is used for such loans. In order to use an overdraft
one should get to know one’s bank manager before the money is needed. One needs to convince
the banker that the money is going to a sensible, reliable person. In some countries, for some
people, credit cards serve the same function as overdrafts. Approval of credit limits on cards is
less personal than granting overdrafts, but it is still worthwhile gaining a reputation for being
credit-worthy.

Another problem small businesses sometimes have is securing raw materials. Small purchas-
ers may have little influence on suppliers. To gain clout with suppliers several small businesses
can get together and make joint purchases. A small business owner may have difficulty finding
a place to work. Several small businesses can rent or buy a single structure, saving costs both
for the building and for shared equipment. Communities that wish to promote entrepreneurship
can establish work spaces with shared facilities, available for nominal rents.

BUSINESS RECORDS

Records can be a nuisance to keep but are useful. They allow a comparison between actual
earnings and forecasted earnings. They are the basis of forecasts for future years. They are
essential when dealing with banks and other lending agencies. They are a way of checking
whether money is being lost from the business through carelessness or dishonesty. The owner
of a small business should decide which records are useful to her or him and not keep records
that will not be useful. Elaborate accounting schemes suitable for large operations will slow
down a small business because too much time and effort are required. Needless to say, records
are only useful if they are used—if they are examined regularly to understand how the business
is doing and referred to when planning. A sensible procedure to assist in record keeping is to
minimize the number of cash transactions—pay by check or credit card as often as possible.

In many businesses cash transactions are essential. For each transaction, such as a customer
buying and paying with cash, the amount and source of the money should be recorded, as well
as the date. If receipts are routinely issued for cash payments, copies of receipts suffice. If no
other written record is made, a note should be made in a cash record book. If cash is received
as payment for items bought on credit, the cash inflow is also noted in the book or with a receipt.
When cash is taken from the cash box to pay wages or a supplier a written record should also
be made. Copies of payslips or receipts from suppliers are suitable records, but if such are not
available the cash record book should be used.

The basic record is another book where all transactions are entered, normally at the end of
each day. A convenient system is to keep two kinds of records in the same book. One kind of
record shows a running balance of the money the business has, including cash kept with the
business and money in the bank. The other kind of record classifies the transaction money into
categories like labor costs, utilities, and so forth. An example is shown in Table 4. This business
does not use a bank and the only fixed expense is utilities.

So when a transaction is made, it is entered in two places. Consider the transaction on 2/7/01.
An amount of $1,200 was received for food sold. The amount is listed under Cash In and the
Cash Balance is adjusted. Also, $1,200 is entered in the Sales column. The $3,000 paid out to
production workers on 2/9/01 is entered in the Cash Out column and in the Labor Costs column.
Neither of these transactions involved Material Costs or Ultilities, so those columns were not
used. At the end of the month, or some other regular time, the numbers in the Sales and various
Cost columns are added to give total sales or costs for the month, or period chosen. These costs
and sales can be compared to forecasted amounts. The running total given by the Cash Balance
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TABLE 4
Record book
Cash Cash Cash Labor Material
Date Transaction In Out Balance  Sales Costs Costs Utilities
2/1/01 Balance 5,000
2/7/01 Food Sold 1,200 6,200 1,200
2/9/01 Wages 3,000 3,100 3,000

column should check with the actual amount in the cash box on the relevant day. Some items,
like taxes or loan money received, are not Sales or Costs. They are only entered in the Cash
columns.

Another set of records should be kept: a listing of credit transactions. If a sale is made on
credit, a sale invoice should be recorded showing the amount of money, the customer, and when
cash payment is due. When the payment is made, the payment should be recorded and the entire
record kept in case of a dispute in the future. In this way, a credit history is built up for each
customer. In the same way, when a purchase is made on credit the transaction is recorded,
including the amount, to whom it is owed, and when payment has been promised. Again, after
payment has been made the record is marked as paid and retained. It is useful, at the end of a
month, or other regular time, to add up all the money owed to the company—its receivables—and
the money it owes—its payables.

Reviewing an Ongoing Business

Keeping a business profitable requires regular monitoring. The financial records just dis-
cussed—Sales and Costs—should be compared against corresponding numbers from previous
months and previous years, as well as against forecasts. Of course, it is not sufficient simply to
look at the numbers. Actions should be taken. If sales are down the owner might consider
reducing the price, or doing a promotion, or changing the product, or selling at a different place.
These alternatives are discussed in the “Marketing” article. In the same way, unexpected increases
in costs should be analyzed. Is a new product more difficult to produce? Is an old machine
requiring intensive maintenance? When the cause of a problem is understood, remedial steps
should be taken. One should not overreact to unexpected numbers. A more common difficulty
than overreacting though is not acting at all, hoping that sales will return to their previous level
or that costs will go down by themselves.

In addition to financial information, the owner should look at operating data. Probably the
essential information is, for each job, the promised date of completion and the projected date
of completion—when it is presently thought the job will be completed. A summary, listing jobs
that appear to be behind schedule or are close to being behind, should also be prepared. Another
very useful piece of information is, for each machine and each person, the spare capacity—the
amount of time not yet assigned for the next week, or other period. The Gantt chart described
in the “Operations” article is a convenient way of presenting capacity usage information.
Estimates of unused capacity assist the owner in scheduling jobs and also in searching out new
business. To assess the current health of the business an owner could also record the total
production for the previous week and also the fraction of time each machine and each person
were actually producing. If some machines are overloaded and some underloaded, then it may
make sense to change the marketing emphasis or to purchase new machines.
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OPERATIONS

QUESTIONS OF CONCERN

Whether the organization manufactures a product or supplies a service attention should be paid
to how the product or service will actually be made. Some of the questions that need to be
considered include the type of machinery to be used, the required capacity of the production
facility, its location, sourcing of supplies and energy, scheduling of production and maintenance,
quality control, and working with employees. Firm guidelines cannot usually be given for these
questions, but some considerations that might be helpful are given here.

CHOICE OF TOOLS

When looking at the type of tools or machinery to be used, one might consider its complex-
ity—usually efficiency and production rate increase with complexity, but so also does the need
for skilled operators and maintenance people. Simple machines are usually easier to repair and
spare parts easier to obtain. Tight specifications on the finished product often require the use of
complex machines—although skilled craftspeople can create very intricate devices. A reasonable
guideline is to acquire a machine no more sophisticated than is needed to meet product speci-
fications, with due regard to possible future changes in those specifications. A problem with sop-
histicated technology is that it often becomes obsolete fairly quickly.

Attention should often be paid to whether the specified equipment, especially sophisticated
equipment, is in use elsewhere in the community. Having a unique piece of equipment may give a
competitive advantage, but it may mean that advice, and spares, will be difficult to find. The problem
is worse if the design is new. If elaborate equipment is purchased, one might insist from the seller
that a serviceperson be made available locally. Installing a new machine and making the initial
adjustments so it operates at full efficiency is not a trivial task. The problem of learning to use
complex equipment also should not be disregarded. When choosing any piece of equipment a strategy
should be developed for debugging, for training, for repairs, and for spares-parts and supplies.

Another issue in choosing equipment is poisonous by-products or dangerous processes—safety.
Not all unsafe conditions are immediately apparent. Dangers from rotating machinery or unguarded
cutting edges are obvious, but fumes or fine dust can do equally serious harm to the respiratory
system. One needs to think carefully about the ways a tool might be misused, especially by a
careless or inexperienced worker, and prevent as many ways as possible. Equally important is not
distributing products that can be dangerous—again, serious attention should be given to how a
device or a substance might be used, especially usage different from that intended. Even if the
by-product or waste is not toxic, a plan for disposing of it should be made, preferably before
much waste has accumulated. Responsible design is concerned with the entire life of the product,
including possible aspects of the life not expected or intended.

CAPACITY PLANNING

Capacity planning is choosing the number of tools to be used or the size of the equipment. Of
course, tools and equipment need people to operate them, so capacity planning also involves
looking at staffing levels. For many small-scale enterprises it is easier to hire more people than
purchase new equipment, so capacity planning focuses on equipment. The capacity, of course,
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should match expected demand, but demand often varies unpredictably over time, so it is hard
to know what to expect. General-purpose tools and an adaptable workshop layout make it easier to
adjust capacity than specialized tools arranged permanently—the design of the facility is a
tradeoff between efficiency and flexibility. An example is a woodworking shop that can make
several different pieces of furniture—if the demand for each piece is known, the shop can obtain
tools and arrange machinery to make the most profitable piece most efficiently. If the demand
is unclear, then the shop should be prepared to make each piece. The more certain one is about
the demand the more one can strive for efficiency. Another tradeoff, between the costs of overcapa-
city and undercapacity, is important in many businesses, especially service businesses. If a restaurant
has insufficient capacity and turns customers away, then it will forego the earnings it would
have made and may lose customers’ goodwill. On the other hand, the cost of a building a restaurant
that can serve 100 customers is greater than the cost of one that can serve only 50 customers
and must be repaid even if the average number of people served is only 40.

From the start, expansion should be thought about. It may be much more expensive to add
capacity after an enterprise is functioning than it would have been to start off with unneeded
capacity—putting another service bay in a crowded auto repair shop may be impossible while
starting with a larger building might have been possible. When capacity is increased by adding
new equipment, the increase may come in a large “chunk”—buying a second drill might double
the capacity of a shop, when only a 10 percent increase is really needed. Increasing capacity in
this case may pressure the owner to increase marketing. If production consists of several steps,
each step done by a different tool, then adding capacity may require that several new tools be
obtained. An example is a rest house: If more bedrooms are built, then more bathrooms may be
required, as well as more dining space. (A related example, a cookie-baking operation, is given
later.)

In some cases the peak demand is much greater than the average demand—highways are
much busier during commuting hours than during the rest of the day. An important strategy
question is how to meet demand peaks. In some cases—agricultural tools, for example—one
can produce ahead of time and store. A maternity clinic cannot effectively store patients, though,
and will probably be designed to serve simultaneously the largest number of births expected,
so most of the time its capacity is not being used efficiently. The cost of having too little capacity
is very high, especially to the mother and new baby, compared to the cost of building an extra
room. In a small tailoring shop a demand peak might be met through overtime work or by
subcontracting work to neighboring tailors. In some cases prioritizing tasks during demand peaks
can satisfy most customers—during rush hours custom orders might not be taken.

Although sophisticated forecasting procedures are available the planner of a small enterprise
can probably obtain nearly as satisfactory a forecast using her or his judgment and much
discussion with prospective customers. Seldom is sufficient data available to do meaningful
statistical studies. The demand for many products, though, varies predictably with the seasons—
the demand for new harvesting tools is probably greatest shortly before harvest time. A math-
ematical technique called “time series smoothing” is helpful when the demand is cyclic.

Estimating demand is only half the problem. Another estimate is needed: the amount of output
produced, the capacity. A fruitful way to start is to estimate the time required to make, or process,
one item. (“Items” refer to what is worked on—for example, for a clinic a patient is an item.) If
a nurse spends an average of 20 minutes per patient, then the nurse’s capacity is 3 patients per
hour. If a grinding wheel takes 5 minutes to sharpen an axe, then its capacity is 12 axes per hour
or 96 axes per 8-hour day. To meet a demand of 150 axes a day, two grinding wheels are needed.

Estimating processing time is more involved when appreciable time is required to set up the
tool before use. Before painting a table, one has to get the paint and brushes, clear space, put
on protective clothing, and so forth. After painting the brushes must be cleaned. The amount of
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FIGURE 12
Processes in making cookies.

time required for preparation and cleanup is essentially the same if one table is painted or ten,
so the time to paint one table is less if ten tables are painted at once rather than just one. If
actual painting takes 15 minutes and the preparation and cleanup time is 20 minutes, then the
time to paint one table is 35 minutes, while the time to paint ten tables is 170 minutes—that is,
17 minutes a table. If a shop produces several different pieces of furniture, then the capacity
depends on the mix of jobs—the capacity is higher if all the pieces of one kind are produced
together. Some tradeoffs for this higher capacity are the waiting time for an item to reach
production and the necessity for storing the many items produced in a single run.

Many processes require several steps. The capacity is determined by the step with the lowest
capacity. Figure 12 shows the steps required in making cookies. The mixing bowl is big enough
to hold ingredients for one, two, or three batches of cookies. The Mix Ingredients step takes
5 minutes no matter how many batches are made at once. Rolling out the cookies takes 4 minutes
per batch. The oven can cook only one batch at once, and cooking time is 12 minutes. The
cookies must cool for 15 minutes. The cooling rack can hold one or two batches. The oven has
the lowest capacity—35 batches per hour. The capacity of the rolling step is 15 batches per hour,
but only 5 of those batches could be cooked within the next hour. As many as 8 batches can be
cooled in an hour, and ingredients for as many as 36 batches can be mixed. Only 5 batches of
cookies can be produced in an hour. The so-called bottleneck is the oven.

If another oven is purchased, then the capacity of the baking step is 10 per hour. The bottl-
eneck has moved to the cooling step—only 8 batches per hour can be cooled and, therefore,
produced. It was mentioned that capacity sometimes comes in big chunks. A larger oven that
could bake 10 batches at once brings that big chunk to this system. The most economical system
is often one in which each step has approximately the same capacity—a ‘“balanced
line”—because in this case each piece of equipment can be working near capacity. Note that
in this example, overall system capacity is not increased by increasing the capacity of the mixing
step because excess capacity exists in that stage. Overall capacity is only improved by working
on the bottleneck.

This example can also illustrate how scheduling can sometimes affect capacity. In the mixing
stage only cookies of the same variety can be mixed together, but three batches can be done at
once. If we could always combine three batches, then the capacity would be three times the
capacity when only one batch could be done at a time. Such a schedule, of course, might mean
that an order would be delayed until two other orders for the same variety was placed. The effort
required to use a complicated schedule might also be more than it is worth.

LOCATION

Often a small-scale enterprise is located near the home of the owner. If the question of where
to put a facility must be considered, then usually proximity to customers, raw materials, or labor
is looked at. Restaurants, hospitals, and other service agencies are usually located near customers.
Food processing operations are often placed near where the crops are grown because transporting
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processed goods is easier than processing raw materials—a bag of cornmeal takes up much less
volume than the equivalent cornstalk. Availability of labor is an important factor in locating
large factories in labor-intensive industries like automobile production. Projects needing partic-
ular kinds of expertise may flourish best in particular locations—innovative software develop-
ment projects almost always are done near universities.

An entrepreneur must decide whether she or he is better off in an area where many people
are doing similar things—such as a business incubation center—or alone. Probably the biggest
advantage of being near others doing similar kinds of work relates to keeping up with new
developments—the entrepreneur sees what is being done by competitors and talks with them.
Also support people—vendors, loan officers, and so forth—are likely to be easily accessible to
clusters of entrepreneurs and difficult to find for people outside the network. If one entrepreneur
in a cluster cannot meet a customer’s request, the request can be passed on to another nearby
entrepreneur. Of course, the presence of the Internet changes the meaning of proximity—if
communication is normally done electronically, then two people are in close proximity if they
know of each other. An important disadvantage of being in a cluster is the converse of the
advantage—competitors learn proprietary information. While patents and careful guarding of
trade secrets may give a sustained advantage—Coca-Cola has kept its formula secret since the
company began—usually new technology can be analyzed and copied fairly easily, even if the
competitor is not nearby.

Social factors can be important in selecting a location. In Malawi a small business develop-
ment group advises entrepreneurs to do their enterprise some distance from members of the
extended family so moneys earned in the early stages can be reinvested in the business.

LOGISTICS OF TRANSPORTATION

How best to get the product to the user can be an important matter. Internet-based retailing could
not succeed without sophisticated systems for putting orders together, nor without reliable
delivery services like Federal Express or United Parcel Service. Projects marketing baskets and
ceramic pots produced in villages can be crucially dependent on a vehicle to collect the items.
Meat can spoil even during a short trip, especially if the trip is unexpectedly delayed. Road
conditions during the rainy season can determine the success of a project. Delivery costs can
be especially important for high-bulk, low-unit value products like sugar or fabricated steel door
frames, so transportation alternatives need to be carefully considered. Larger producers with
economies of scale, such as the ability to consolidate many small loads, may have significant
cost advantages. Examples abound of development projects that were unsuccessful because it
was not possible to move the goods to market dependably, but no general advice can be
given—except to plan thoroughly.

SOURCING

In planning an enterprise, thorough attention needs to be paid to obtaining components parts,
energy, and spares. The problem is especially acute if components or spare parts are imported
and nearly as acute if transportation is not reliable. Many projects in the Third World have failed
because they required parts that became effectively unobtainable. Erratic energy sources may
mean unreliable delivery dates—when the electricity goes off, electric motors stop. Petrol
(gasoline) engines only work when fuel is available. A major concern when parts are imported
in some countries is exchange control—restrictions on payments going outside of the country.
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The next article, “Purchasing Policy and Procedures,” describes the administration of a purchas-
ing department.

Long lead times for procurement of supplies mean that production planning must be done
far in advance, and a change in production level, even of the product made, is difficult. An
advantage small-scale enterprises can have over bigger ones is being flexible in meeting customer
demands—Iong lead times reduce that flexibility. The usual strategy for coping with unreliable
delivery is to build up a supply of material used and of replacement parts. Keeping a large
inventory is costly, as discussed in the next section. Backup energy sources—a diesel-powered
generator used when the electric mains fail, for example—are also expensive and need to be
serviced and monitored.

A major planning decision is whether to make or buy components. Should a blacksmith
making hoes from scrap automobile springs purchase or fabricate the handles? The arguments
just given imply that an enterprise planner should be wary of depending on external suppliers,
that the effects of a transportation disruption need to be looked at in depth. On the other hand,
in some cases using purchased components can reduce costs and result in a higher-quality
product. A supplier who concentrates on making a particular part will probably be more efficient
in its production and more likely to incorporate new techniques. So an artisan might chose a
strategy of buying those parts that he or she cannot make better or cheaper, as long as it appears
the supply will be dependable. If the real value of an item made depends on the quality of a
particular component—customers might chose one hoe over another because of the shape of
the handle—then it may be risky not to make the component. When a component is bought the
price should include a fair profit for the seller, so the buyer may be tempted to make the component
and retain that profit. The make or buy tradeoffs require careful analysis.

Partnership, informal or formal, with a supplier can be a fruitful strategy. An informal
partnership might consist simply of an agreement to supply parts as needed, with a complemen-
tary agreement to purchase a minimum number of parts. A supplier-purchaser relationship might
go into the design of the component part, how to redesign it for easier production or to improve
the final product. The schedule for delivery can also be negotiated, sometimes to the benefit of
both parties. The price paid for the component should reflect the necessity for both parties to
benefit financially if the relationship is to be sustained. Significant benefits come from treating
a supplier as a partner rather than a competitor.

If physical things are being transferred it is usually best when the supplier is near the
purchaser. If the enterprise is conducted electronically, as an Internet startup is, then the physical
proximity is less important. An ideal place to do small-scale manufacturing may be a location
where artisans with different specialties work, some supplying others, each concentrating on a
type of production. Another advantage of such a location is that several artisans may share
special purpose or expensive tools. An effective way to support the development of small
enterprises is to set up these locations where entrepreneurial artisans can work, providing space,
utilities, advice as needed, even ways of renting or sharing equipment. Such locations facilitate
informal alliances between people working on different parts of a machine or device.

INVENTORY

Inventory is the stock of goods on hand. The basic decision is almost always how large an
inventory to keep. Four kinds of inventory need to be considered: finished goods, work-in-
progress, raw material, and spare parts. Sourcing decisions—how much to order and how
often—affect, of course, the size of the raw material and spares inventories. Inventory choices
influence the quality of service and the effort required to manage, and they have significant
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financial implications. In general, large inventories improve the level of service, reduce strain
on a manager, and cost money.

A major reason for keeping a large inventory is that requirements cannot be forecasted
precisely. An inventory of finished goods means that an unexpected customer can be served. An
inventory of work in progress means that if a machine breaks down subsequent machines in the
manufacturing process still have material to process—in the cookie-baking process shown in
Figure 10, an inventory of mixed batter would allow the rolling and baking process to continue
for a while if the mixer was damaged. The temptation to keep a large work in progress inventory
is high—such as inventory reduces the manager’s worries. The size of these inventories represents
a tradeoff between the cost of keeping items in stock and the cost of a possible lost sale or the
cost of a possible production interruption. The costs of possible lost sales or production inter-
ruption depends on both the cost itself and the probability that it happens, and estimating these
probabilities may be difficult in practice.

A second reason for having a large inventory is that in some cases the cost per item of a
component is significantly less if a large number of items is purchased at once—in some cases,
suppliers will only sell orders above a certain size. One reason the cost per item may be
significantly less is because the internal cost to the organization of processing a purchase may
be high. Normally it costs no more to process an order for a thousand pieces than for ten pieces,
but, in this case, the processing cost per item will be one hundred times as large if only ten are
bought at a time. The size of inventories caused by the cost of purchasing represents, again, a
tradeoff between this processing cost and the cost of keeping items in stock. These costs can
be estimated fairly accurately. The optimum size of an order can be calculated mathematically.
The resulting number is called the “Economic Order Quantity.” A related reason for having a
large inventory is a big purchase made because one expects a significant price increase to come
shortly.

The cost of keeping items in stock can be appreciable for even a small business, but it is
often overlooked. Usually the largest part of this cost is the interest that one has to pay on money
borrowed to buy the item. Often one starts paying interest as soon as the item is received and
continues until the equipment containing the item is sold—actually until the money is collected.
If the item is in stock for six months, the interest charges can be significant. If the enterprise
does not use borrowed money by paying cash, it is still out the interest the money spent might
have earned. Additional costs of keeping items in stock are insurance, rent on the storage space
(or the money lost because the storage space cannot be used for another purpose), cost of items
damaged or stolen while in inventory, and some cost associated with putting the item into storage
and retrieving it. With large inventories a complicated storage system is necessary.

Intangible costs are associated with large inventories. A big risk is that buyers’ needs change
and the stockpiled item will not be needed. Another is that if six months’ supply of an item is
purchased at once, then the purchaser cannot benefit from improvements made in the design of
the item until six months have passed and the item is reordered. A problem with large work in
progress inventories is the other side of reducing the manager’s worries. The manager does not
have to be as careful to keep equipment functioning if the result of a breakdown will be mitigated
by plentiful stock on hand.

Inventories can be monitored in two different ways. One approach is to keep a running record,
updated every time an item is taken from the storeroom and every time the stock is replenished.
When the inventory record shows that the number in stock is less than a predetermined amount,
then an order is placed for more. The predetermined amount depends, of course, on how long
after the order is placed before delivery is made and the forecasted usage rate. If computer records
are kept in a computer, then a running record is convenient: otherwise it can be cumbersome.
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The other approach is periodically to go through the storeroom, or wherever the inventory is kept,
and make a count. Reorders are made on the basis of what is still there and estimates of usage.
A physical count is more accurate than relying on inventory records. It picks up losses from
theft or misplaced items but requires more effort. Another advantage of an actual count is that
rarely used items, which are seldom noticed on a running record, become apparent.

A variation of the running record system is called the “two bin” system. Two containers are
used. Items are withdrawn from one until it is empty. Then new stock is ordered. Withdrawals
are made from the second container until new stock arrives or until the second container is
empty. A variation of this system is used in Japan. Folklore is that a completed reorder form
sits at the bottom of each container, to be used only when the items are really needed. The size
of the bins matches the delivery time and the expected consumption.

In most cases one can reduce inventory costs by focusing attention on the most used items.
It is often the case that a very few items in inventory are used extensively and many items are
used only infrequently. A third category may exist: items used moderately often. Common practice
is to use three categories, labeled A, B, and C, where the items in category A are used extensively,
those in category B moderately, and those in C infrequently. In a typical situation, 5 percent of
the items are in category A, but these account for 70 percent of the withdrawals. Items in category
C comprise 65 percent of the total number of items but only 10 percent of the activity. An
effective strategy might be to check the inventory of category A items weekly, of category B
items monthly, and of category C items semiannually. The effort not spent on infrequently used
items can be usefully spent on the frequently used ones. Nearly always the money tied up in the
inventory of high-usage items is, or should be, much greater than that tied up in the inventory
of low-usage items, so it makes sense to allocate attention to where the money is.

Focusing attention on the most significant items makes sense in other aspects of manag-
ing inventory. When forecasting demand, the planner should devote the most attention to the
items representing the largest portion of the inventory. When planning the layout of the stor-
ageroom holding the inventory, the planner should put the most used items in the most accessible
place.

Computer-based inventory management schemes are available. These are really only effective
when all information is entered carefully, so their use may be cumbersome in a small enterprise.

MAINTENANCE

Most pieces of mechanical equipment need regular lubrication. Many need small adjustments
as parts wear. Some equipment needs to have filters changed. The manufacturer’s instruction
sheet nearly always specifies what has to be done and how often. Especially if the equipment
is in a location where a breakdown cannot be repaired easily, it is important to do the recom-
mended maintenance. Some maintenance, such as full overhaul, needs to be done by a profes-
sional and should be scheduled. The advantage of doing preventive maintenance, rather than
waiting for a breakdown, is that the user can do it at a convenient time. Establishing a master
schedule for doing maintenance has been worthwhile for many workshops.

Another aspect of maintenance is housekeeping, such as storing tools in appropriate places,
keeping cutting tools sharpened, using paint or protective grease to cover corroding surfaces, and
removing debris or shavings from work areas. When tools are returned to designated places
after use, then missing or damaged items will be evident and the next job can be started
expeditiously. Sharp tools are less likely to slip when in use. Falls or other accidents are less
likely to happen in a clean workplace. Paintbrushes or spills can be more easily cleaned when fresh.
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Most housekeeping chores have to be done eventually, and time is usually saved if they are done
at the end of a job rather than at the beginning of the next one.

A final aspect of maintenance is preparing for an emergency failure. A plan is needed,
including such matters as whom to call and what to do until repairs are made. If repair service for
a particular machine cannot be depended upon, then it may be wise not to buy that machine.
The implications of a breakdown need to be considered in depth—will the entire operation be
stopped? What kind of backup equipment is reasonable? An advantage of two small machines
over a single large one is that if one fails some capacity exists—single-engine planes are more
risky than multiple-engine ones. A reliable repair service may be a suitable alternative to a
backup machine. The number and kind of spare parts to be held in inventory is affected by how
important the pertinent machine is to overall operations and by how quickly spares can be
sourced.

SCHEDULING

The owner of a small tailoring business faces a scheduling problem when deciding which order
to fill first—several different people have ordered dresses and suits. Different pieces of clothing
take different amounts of time to make. Some customers need the clothing very soon. Before
doing the actual sewing, thread must be loaded into the sewing machine. Several orders use the
same color thread, but others use each use a different color. Certain of her assistants are faster
doing dresses than others workers, but some of the assistants that are slower with dresses are
the quickest in the shop with trousers.

The chart shown in Figure 13, called a Gantt chart after its originator, is helpful in scheduling.
The form of the chart is self-evident. The units of time—days in this case—are listed along the
top. The various pieces of equipment to be scheduled are listed in the left-hand column. The
times equipment is being used is darkened. In this case three orders are being processed through
a shop with 3 sewing machines and 2 pressing machines. On Monday, sewing machine 1 is
working on the Dress A order, sewing machine 2 will start the Dress B order at noon, and sewing
machine 3 is doing trousers. None of the pressing machines are being used. Pressing machine 1
is only used—this week—on Wednesday.

The chart shows, for example, that if the Dress A order is delayed half a day on Monday, it
will still be delivered on time, as subsequent steps will not be delayed. If pressing for Dress A
is delayed then it will be necessary to assign Dress B to the other pressing machine. Although
pressing machine 2 is only used on Wednesday, without it the three orders could not be completed
during the week. Also, if Dress order A were assigned to sewing machine 1 on Thursday, then

Monday | Tuesday Wednesday | Thursday | Friday
Sewing 1 DRESS A

Sewing 2 DRESS B
R B TROUSERS
Pressing 1
Pressing 2

FIGURE 13
Gantt or schedule chart.
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the job would stay with the same machine for Thursday and Friday, probably increasing effi-
ciency, and the Trousers order would be sewn entirely by sewing machine 3—perhaps a trousers
specialist. The chart indicates that this shop could accept more orders. Another Gantt chart is
shown in the article “Management of Projects.”

Guidelines for scheduling jobs are useful in more complicated situations. Often deadlines for
completion of an order are given. One rule is to do the job with the closest completion date first—for
example, a lawyer would choose to work on the case coming to trial soonest. Another rule is
to do the shortest job first—for example, an automobile service station clears the shop of routine
lubrications before tackling big jobs. A commonly used rule in banks or other queues is first
come, first served. No rule gives most efficient operation in every case—what “most efficient”
means is not even clear.

QUALITY

Quality of an item is one of the things, with price and availability, that customers consider
significant when deciding about a purchase. Different customers may want different features in
the same object. What makes the quality of a thing high for one user may be of no concern to
another. Before making a serious effort to raise quality, an artisan should try to learn what the
user really wants. Quality is determined both by the design of an article and the way the article was
made. It may also be affected by the service given at the time of purchase or after purchase. A
well-balanced axe with a sloppy paint job is of low quality, and even a perfect finish cannot
redeem the quality of a badly designed handle.

To obtain quality products a workshop manager needs to assure that artisans in the shop care.
The manager needs also to establish a system for chasing down causes of defects and remedying
them. An established, highly visible system will send a message that management cares. Frequent
discussions about the importance of quality should reinforce the message. An often given piece
of advice is that a manager should never accept that some defects are inevitable. The reason for
each defect should be explored—the most common defect first—and steps taken to eliminate
the cause. In some cases it is practical to examine—inspect—each item produced. When many
items are being made, it may be best to take samples—every twentieth item could be inspected.
If many items from a sample are found defective, then corrective steps should be taken, as well
as more samples. The shop manager should make sure that inspection does not become an excuse
for careless work—*"it does not matter if this piece is not perfect, it can be corrected by an
inspector.” The ideal situation is where every artisan cares sufficiently about the quality of the
output to look for problems and correct them.

WORK FORCE

Besides choosing equipment and making a schedule, the planner must consider what working
in the facility will be like. An argument for using small-scale technologies is that they create
appealing jobs—jobs that allow creativity, a sense of accomplishment, autonomy. Appealing
jobs are important partly because of the planner’s responsibility to other people and partly because
as just noted, the quality of what comes out depends on the attitudes of those making the
product. For the most part, workers who like their jobs do them carefully and thoroughly. In
service industries, especially, customers/clients usually want to interact with a person, not a
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telephone answering machine or computer, but the value of these interactions depends on the
attitude of the company representative. People unhappy with their job usually do not have a
positive attitude.

To understand what makes a job appealing one can think about what motivates people. Salary
or wages are certainly major motivators, but they are not the only ones. Many people do volunteer
work instead of high-paying jobs. Safety at work, job security, relations with a supervisor,
administrative policies are a few of the things that influence motivation. A more precise statement
is that an unsafe workplace, fear of losing one’s job, a discourteous or harassing supervisor, or
inflexible company policies can demotivate a worker. Motivation seems to require more than
the absence of demotivators though. People are motivated by being part of a group they respect.
People are motivated by recognition and encouragement. People are motivated by a sense of
accomplishment. The person responsible for planning or operating the enterprise must keep in
mind these—and other—factors influencing motivation.

Several specific factors are important when planning a job. It goes without saying that the
workplace should be safe. Power saw blades should have guards to prevent loss of fingers. Toxic
fumes should be vented. Fire escapes must not be blocked. Beyond safety attention needs to be
paid to the specific characteristics of jobs that motivate. Some of these are challenge, responsi-
bility, opportunity to learn or grow, a belief the work is important, opportunity to complete a
job, interaction with other workers, interaction with customers/clients, and respect from clients
or the general public. These qualities of motivating jobs seem obvious, but it is striking how
few jobs seem to be designed with the qualities in mind.

PAY

A worker’s pay can be based on either the number of hours—or days—worked, on the amount
produced, or on a combination of time and output. A commonly used scheme combining these
two methods—time spent and output created—is to pay a base wage for each day worked and
an additional bonus for the number of items produced over a standard amount. Probably the
most important aspect of the scheme chosen is that it be perceived as fair. Identical work should
be seen as earning identical pay. Another aspect of fairness, independent of the basis for calculating
the amount, is that the total amount be seen as a reasonable division of the enterprise’s earnings
between the worker and the owners. Simple schemes for calculating pay are usually more likely
to be considered fair. A simple scheme will also offer ease in administration. A scheme should
certainly be perceived as giving rewards commensurate with the effort expended.

It would seem that an output-based scheme would be preferable, as it gives the worker some
autonomy—if more pay is desired, more work can be done. So-called “piece work,” payment
strictly on the number of pieces produced, is uncommon in the United States partly because in
practice it may violate the minimum wage law. Also, in many situations, the worker does not
have complete control of the output—an individual worker may depend on others for inputs. In
such cases, incentive bonuses may be given to each member of a group of workers if the group’s
output exceeds standard. In cases where quality of the output is important, incentive system
may be inappropriate because they encourage the worker to rush and the cost of inspecting each
piece produced may be excessive. An analogous situation is the risks of alienating customers
when sales people are paid on commission. Systems for determining wages need to be thought
out carefully—the enterprise tends to get what it pays for.

A survey taken at a site for artisans/entrepreneurs in Zimbabwe showed the following various
payment schemes, with their corresponding trade.
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Output based All trades

Production value and commission on sales Radiator repair
Negotiations per product and what can be afforded Welding and upholstery
Depending on the level of business Radiator repair
Sharing of profits Tailoring and carpentry
Experience (capability and productivity) All trades

Contractual agreement All trades

Contract payments for part time workers Radio and TV repair
Fixed basic and flexible bonus All trades

Fixed + overtime (permanent workers) Knitting and sewing
Minimum wage and trainee wage Timber sales

(From Survey on Micro- and Small Enterprises on Murahwa Green Market in Mutare, German
Agency for Technical Cooperation Informal Sector Training and Resource Network, P.O. Box 559,
Mutare, Zimbabwe and Africa University, P.O. Box 1320, Mutare, Zimbabwe, August 1999)

PURCHASING POLICY AND PROCEDURES

James Crossley

General

This article presents policies and procedures to assist the staff in understanding the responsibil-
ities of the Purchasing Office in acquiring the goods and services necessary for the operation
of the organization.

The primary purpose of the Purchasing Operation is to procure all goods and services on the
best terms and at the lowest overall cost consistent with an appropriate level of quality. A uniform
approach and singular point of contact with suppliers will work toward ensuring that all depart-
ments obtain their required goods and services in the specified form, quality, quantity, and time-
frame required, and delivered at the most advantageous price. Since these Policies and Procedures
serve the interests of the departments as well as policy requirements of the organization, we ask
the staff members to give their full support and cooperation. We recognize that emergency or
unusual situations will occur. In such instances, departments should discuss the particulars with
the Purchasing Department, so whatever assistance is needed may be obtained.

Value Limits

Since this procedure is designed for use with any currency system, the limits shownas ___X___,
___Y___, and soon must be defined by local usage and currency. Limits should be designed to
maintain the necessary financial control without creating undue labor and paperwork for minor
purchases.

Sole Source Purchasing

As a matter of policy, purchase description should not be written in such a way as to preclude
or severely limit competition. Exceptions to this policy are requirements for replacements parts;
items available from a single source; or items available from other contracts. Sole source require-
ments will be accompanied by written justification.
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Solicitations

Purchases not exceeding ___X___ value may be accomplished without soliciting competition
when prices are considered fair and reasonable. Neither sole source nor price justification is
required in these cases.

When purchases are tobe inexcessof ___X___ butlessthan ___Y___, reasonable solicitation
of qualified suppliers will be made to assure that the procurement is made to the advantage of
the organization. Generally, solicitation may be limited to three suppliers. Oral or written quota-
tions may be solicited. The results of all solicitations are required to be attached to departmental
requisitions before submission to the Purchasing Department.

When purchases are to be in excess of ___Y___, proposals shall be solicited on a competitive
basis from the maximum number of qualified sources consistent with the nature and the require-
ments of the supplies or services to be procured. The solicitation will be made by issuing
Requests for Proposals (RPF) and will be authorized by the Department Head and approved by
the Finance Committee. The Chief Operations Officer or equivalent position will coordinate the
solicitation and be responsible for issuing the final contract, upon approval of both the Depart-
ment Head and the Finance Committee. Departments may negotiate the proposals received prior
to the finalization of the contract.

Price Justification

Reasonableness of a proposed price should be based on competitive quotations, if at all possible,
or on a comparisons with prices found reasonable on previous purchases, current price lists
catalogues, advertisements, or personal knowledge of the item being procured.

RESPONSIBILITIES

Department Heads

The Department Head is responsible for the budget of his or her department. No purchase action
will be initiated unless authorized by the Department Head or his or her authorized representative.
The Department Head must notify the Purchasing Coordinator in writing of the names of any
authorized representatives. This official notification should contain a sample of the representa-
tive’s signature. Such authorizations will be kept on file in the Purchasing Office. Purchase
orders will be generated for orders totaling ___ 7 or more. Purchase requests should be made
on a Requisition Form and sent to the Purchasing Office. Purchase requests under

may be authorized by the department Head without any further approval. Purchases of

but less than will require approval by the Chief Operations Officer or equivalent
position in addition to the authorization of the Department Head. All requirements of

or more will required negotiated fixed-price contracts.

The Department Head will assure that any required prepurchasing approvals have been
obtained and that the funds are available and proper. The Department Head or his or her
designated representative will be responsible for the proper receiving of the equipment, parts,
supplies, or services ordered; the completion of any receiving documentation; and forwarding
the documentation to the Purchasing Coordinator.

Purchasing Office

The Purchasing Coordinator will review the Requisition Form for completeness and required
authorization and approvals, if applicable. The Purchasing Coordinator will have the Purch-
ase Order prepared, signed, and sent to the vendor, with copies to the requesting department.
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For requirements of or more, the Chief Operations Officer or equivalent position
will coordinate the solicitation and be responsible for issuing the final contract. The Purchasing
Coordinator will be responsible for matching the receiving documentation forwarded from the
department with the vendor’s invoice and processing the invoice for payment.

The Purchasing Coordinator is available to assist the departments in locating sources for products
or services as needed. The Chief Operations Officer or equivalent position responsible for the
coordination of major purchases of equipment, furniture, and supplies as well as service contracts.

Methods of Purchasing

There are four types of purchase instruments normally used: (1) Purchase Order, (2) Blanket
Purchase Order, (3) Departmental Petty Cash, and (4) Negotiated Fixed Price Contract.

Purchase Order

The Purchase Order is an official instrument that expresses the buyer’s part of the contract of
sale. The Purchase order will be signed by the Chief Operations Officer or equivalent position.
It has the legal force of a binding contract. Except for emergency requirements, all purchase
actions for equipment, parts, supplies, and services shall be initiated by a written requisition
signed by the Department Head or his or her authorized representative.

The Department will complete a requisition containing the information shown below (under
Requisition). This will authorize an obligation against the account noted on the requisition. The
Purchasing Coordinator will issue a Purchase Order to the vendor with copies of the Purchase
Order sent to the requesting department. Upon receipt of the order, the requesting department
will complete the receiving documentation and forward it to the purchasing Coordinator. The
Purchasing Coordinator will match the receiving documentation with the vendor’s invoice and
forward the invoice to the Bursar’s Office for payment. Any differences discovered during the
matching process will be resolved between the Purchasing Coordinator and the Requesting
Department.

Emergency Requirements

An emergency purchase will be authorized only when a bonafide emergency exists and the
interest of the company would demand such action. In such a case, with the approval of the
Faculty or Department Head, the Purchasing Coordinator will issue a Purchase Order number.
A confirming requisition (including the Purchase Order Number given) must be forwarded
immediately to the Purchasing Office so that a confirming Purchase Order may be issued.

A written justification must be attached.

Requisition

Each requisition will contain the following information.

* Description of other items or services requested in sufficient detail. Use manufacturer’s
catalogue numbers and description whenever possible.

* Name and address of Vendor. Departments are encouraged to suggest sources of supply
with complete addresses, particularly for unusual or nonstandard items. The Purchasing
Department will advise the Department Head any time a change of vendors is suggested.

* Quantities desired should be specific (such as box, carton, or package). The unit of issue
should relate to the unit cost.
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* Unit cost. Either specific or approximate price. If a quotation has been received, it should
be attached to the requisition.

* Any terms or conditions of the purchase, such as prepayment (normally required with
subscriptions, booklets, and publications); any accounts that are available.

* Freight considerations (such as prepaid, collect, allowed); or if the purchase order should
be faxed to the vendor, it should be noted on the requisition.

* Desired delivery date should always be shown. For most stocked items a lead time of 30
working days is normally sufficient.

* The complete account number is to be charged. If more than one account is to be charged,
each account number and the amount to be charged should be listed.
Blanket Purchase Order

A blanket or standing purchase order is a simplified method of filling repetitive needs for small
quantities of supplies by establishing “charge accounts” with qualified sources of supply. This
type of purchase order is designed to reduce administrative costs in small purchasing by elim-
inating the need for issuing individual purchase orders.

Limits
A blanket purchase order may not be used for individual items costing more than

Procedure

Calls against the blanket purchase order can be made orally or on a requisition as applicable.
The receiving department will place the date of receipt, the account number to be charged, and
the signature of the individual receiving the items on either the vendor’s delivery slip or invoice
and forward it to the Purchasing Coordinator within a day of receipt. Each delivery slip or
invoice received will be matched with the monthly statement by the Purchasing Coordinator
and forwarded to the Bursar’s Office for payment (see attached flow diagram).

Departmental Petty Cash

Departmental Petty Cash may be used for minor purchases of items from qualified sources with
whom there is no blanket purchase order.

Limits: Departmental Petty Cash fund may be used to pay for purchases not in excess of .

Procedure: Refer to the Petty Cash procedures received from the Accounting Office.

Fixed Price Contracts

Negotiated Fixed-price contracts will be issued for all requirements in excess of . The
Purchasing Manager or Agent will coordinate the solicitation of the Requests for Proposals
(RFP) and will be responsible for the final contract. The procedures for the solicitation and
contracting of both supplies and services shall follow accepted contracting principles.

Ongoing Supervision

It is the responsibility of the Chief Operations Officer or equivalent position to review this
program at least annually and to revise as necessary.
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MARKETING

Marketing is the whole process of getting the product or service to the user. It includes selling
but is much more. In the Third World often the major problem is distribution—establishing
a chain of wholesalers and retailers. Promotion, which includes advertising, is ubiquitous in
the United States and Europe but less common in the Third World. Setting a reasonable price
is a final aspect of marketing. Some comments on exporting are included at the end of the
article.

Effective marketing is a strong necessity. Some engineers and aid workers act as if a good
product or service will sell itself—that intended users will find out about the product on their
own and demand it. Such happens very rarely. Competing products already have the attention
of users, and only a few people are eager to experiment on their own with new products. It is
unfair to push a new venture onto a group and have it fail because the expected demand did not
materialize—because the marketing had not been thought through.

MARKET RESEARCH

Market research is an essential early step in establishing a new enterprise. Probably the most
effective method is discussions with potential users, either individual discussions or focus
groups. In many societies people tend to be polite, especially with strangers, so answers to direct
questions may be what the respondent thinks the questioner wants to hear. If the market research
is to be useful, great effort must be made to put the respondent at ease and sympathetic to the
needs of the researcher. The question “What do you think your neighbor would be willing to
pay for this charcoal stove?” will probably get a more valid answer than “What would you pay
for this charcoal stove?,” especially in a culture where bargaining is expected. It can be useful
to have the artisans who will produce the new product to be part of the research team, so the
true needs of the user become apparent. Care must be taken to ensure that the people surveyed
are representative of the intended customer group. A common difficulty is to survey people in
the most accessible places, the market used by the relatively affluent, when the intended market
are those less affluent.

The first step is to compose the questions to be asked. Market research should aim to determine
what features the user wants and what price would be reasonable. Where the user would be
likely to buy the product is also valuable information, partly to plan where supplies and fuel
will be sold. The user’s knowledge about the technology employed is worth understanding—can
the user change the oil filters in a milling machine? Before actually going out and surveying
people it is important to think about what information is needed. After questions are written,
try them out on colleagues or a small group similar to the people being surveyed.

Two other issues related to market research are worth noting. In the United States and Europe
questionnaires analyzed using statistical techniques are an important aspect of market research.
Such can be less effective where questionnaires are unfamiliar and the logistics of distribution
are difficult. Another issue is learning about other organizations doing related activities, perhaps
producing a similar good or service. In one sense such organizations are competitors and should
be understood as such—the article on planning, for example, discusses competitive analysis. In
another sense though such organizations can be partners, for example, in working with exporters
to build a foreign market. It is certainly worth learning all one can about organizations with
related purposes and try to work cooperatively with them.
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DISTRIBUTION

Commonly, goods produced in the Third World go through a complicated series of wholesalers
before reaching the consumer. Each of these wholesalers adds to the final price paid by the
consumer but do not, of course, increase the revenue the producer receives. It appears promising
then to try bypassing some of these wholesalers, but such is not always feasible. The worst case
for producers, it goes without saying, is when only one buyer is present. The situation is worse
if that buyer is the only source of credit—needed to purchase raw materials—for the producer.
Extension officers can assist in such cases by finding alternative buyers, perhaps export co-
operatives. Extension workers can also assist by educating producers about market conditions
so as reduce corruption and discrimination.

If one hopes to bypass wholesalers one must find alternative ways of accomplishing what
they do. An important function of wholesalers is bringing together the products of many small
producers to create large enough loads for efficient transportation. Exporters, even many urban
stores, want to deal in bulk, with a single supplier so aggregating the outputs of small-scale
producers is often essential. As just noted, wholesalers may be the most accessible source of
cash to people making things. Microfinance organizations (described in another article in this
section) are an alternative. Wholesalers may also be in the best position to do packaging. A
good wholesaler will advise producers on what customers want, even work with producers in
developing new products. Storage, of agricultural goods in particular, needs to be considered.
Often economies of scale exist so storage is most efficiently done by a wholesaler.

A marketing project must keep in mind transportation problems in getting goods to the
consumer. Villages far from paved roads may be inaccessible in the rainy season. Without reliable
transportation to a market food crops may spoil. An essential part of a project to sell handicrafts,
like woven baskets, may be a four-wheel drive vehicle to collect from villages. Planning for
new roads needs to be done sensitively. Commercial farms may expand to areas made accessible
by a new road, draining resources from villages not reached by the road, so the condition of
small-scale farmers both on and off the new road may be diminished.

PROMOTION

Promotion is informing and persuading potential customers. In Europe and the United States
advertising, an aspect of promotion, is a major activity. Small-scale producers in the Third World
tend not to do much promotion, perhaps because opportunities are not common, perhaps because
meaningful advertising requires appreciable expense. Cooperatives may do sufficient business to
make advertising worthwhile, for example, by printing a brochure. Most small-scale producers
rely on the wholesaler to promote their product to the consumer so promotion for such a producer
is finding and convincing an appropriate wholesaler.

PRICING

Setting the price is an integral part of marketing. Two factors come into setting the price: cost
of making the item and what the customer is willing to spend. The cost of producing will be
calculated in the costing article. Estimating what a customer will spend can be difficult. One
approach is market research, mentioned previously, but customers may not really know what
they will be willing to pay. If the product is intended for an export market, even a market in
another part of the country market research will be difficult. Another approach to pricing is to
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look at competing products, but in some cases it may not be obvious what the customer will
perceive as competing products. Advice from experienced marketing people may be helpful
here. Of course, most marketing experts will estimate a retail price. From that retail price the
wholesaler’s markup, or markups, is subtracted to get the price paid to the producer. The retail
price may be more than twice the price received by the producer. One of the benefits an aid
worker can give is to reduce the markup to raise the revenue to the producer.

Another aspect of pricing is to prevent cutthroat price competition among producers. A buyer
can, when several different producers are making a similar product, encourage each to lower its
price by threatening to purchase from another supplier. Agreement among producers on a
minimum price will prevent a trader from playing one against the other. Producers need each
to understand that unilaterally defecting from such agreements—Ilowering the price below the
agreed minimum—may give one major sale but will make it very difficult to maintain the prices
in the future.

SALES

When a new enterprise is started it may be necessary to train the sales force. Convincing a
potential buyer to purchase requires some skill, as well as practice. In many cultures bargaining
at a market is expected. In stores or more other more formal situations customers must be gently
encouraged to buy. A salesperson should be expected always to be helpful and courteous. A
salesperson should be able to answer questions about the goods being sold and give reasons
why a particular item should be purchased. An effective salesperson will suggest, in a nonthreat-
ening way, items the customer might want in addition or as an alternative to what was asked for.

EXPORTING

Two major administrative problems come with exporting to a foreign country: payment and
customs. Both can be facilitated by people with experience, so most small-scale producers
wanting to export should get help. Most banks are prepared to handle the money problems.
Many countries have government agencies that can give information on customs documents and
regulations. Shipping agents can do this also. It is best to negotiate a fee early in the transaction.
Cooperatives have been formed in some countries to assist small-scale producers in doing the
exporting administrative procedures.

The payment question concerns making a guarantee that the producer will be paid when the
goods are delivered. Because producers would have difficulty dealing with an unpaid bill in
another country, they often want such a guarantee. A letter of credit is one such arrangement.
When the order is accepted the customer arranges such with its bank. The letter of credit authorizes
the producer’s bank to pay the producer when the goods are shipped—that is, when shipping
documents and invoices are presented. Letters of credit are complicated and hard to modify but
are a common mechanism. Another mechanism is a bill of exchange. Such is prepared by the
producer’s bank and accompanies the shipment. When the customer receives the goods, the bill
is signed and returned to the producer, who collects the money from the bank.

A major part of the customs problem is learning which forms must be used. At the least a
packing list is needed, showing exactly what is in each box sent. An invoice stating the price of
the goods and the terms of the sale should also be included with the shipment. Part of the terms
are specifications on who pays various shipping and handling costs. An agent can give advice
in this regard. An airway bill is prepared by the agent or airline involved. It can be made out
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to a bank so the customer only receives the goods upon payment. Another part of the customs
problem is learning specific regulations for the country of destination—for example, the United
States will not allow any goods containing ivory or skins of endangered species to enter. Works
of art, especially antiques, may need special certificates from the exporting country.

The paperwork should be done early, so difficulties are solved before the goods are shipped.
Airlines and docks charge rent, usually after two days, for goods received but not picked up. It
may be worthwhile hiring a reliable agent to clear goods through at the port of destination.
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FINANCIAL VIABILITY AND CASH FLOW STATEMENT

A project will not continue, will not be viable, if the amount of money spent is greater than the
amount available. In this section the question of how to forecast viability is discussed. Two
issues are important. The first is whether the total amount of money brought in by the project—for
example, by external grants plus charges to clients—will be greater than the amount of money
spent. The second question has to do with timing—whether the money coming in comes in time
to make required expenditures. The discussion is terms of cash flow. A planner should estimate
how much cash will be required to establish and operate a project. The planner should also
estimate how much cash the project will generate—the difference between cash required and
cash generated must be raised from project operations. Often projects are started using grants
from government or international agencies or from NGOs. An estimate of cash flows is used to
determine how large a grant is needed.

Of course, not all costs and benefits from a project are financial. Doing a particular project
may give an organization experience valuable for its future. A project may create much good-
will for an organization, even if it does not earn much cash. An organization may do a group—
portfolio—of projects that are interrelated. A specific project itself may not be financially viable
but be essential to the portfolio—for example, a gravel sourcing project supplying raw materials
to a construction project. Organizations often have one or several projects that do not earn money
but advance the mission of the organization. It is worthwhile understanding the financial impli-
cations of such projects, even if they are not intended to be self-supporting.

In principle, it should be easy to determine if a project is financially viable. Income and
expenses would each be estimated and compared. If the income—inflow—is greater than
expenses—outflow—the project is viable. A problem in determining if financial outflows equal
or exceed inflows has to do with what is left at the end of the project. In many cases equipment
will have been purchased for the project that is still usable when the project is finished. The
financial value of such equipment at the end of the project, the “salvage” value, must be estimated
to obtain a valid measure of the outflow. The financial value is the amount of money the
equipment could be sold for. If the equipment cannot be sold—for example, because it cannot
be removed from the premises—then the salvage value is zero. If the equipment will be used
for another project, then the salvage value is what the other project will pay.
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CASH FLOW STATEMENT

A cash flow projection is used to determine the amount of cash held by an enterprise at any
time. One use is to estimate how much cash is needed to start a project: At least enough initial
cash is needed so the cash on hand never goes below zero. It is not sufficient simply to look at
the sales, or other forms of revenue, and then look at expenses because for some transactions
the cash changes hands some time after the transaction—credit is involved. When customers
purchase an item, they may arrange to pay within 30 days, as is done with a credit card.
Accountants used the word “receivable” to describe the amount of money owed to an organization
for goods purchased but not yet paid for. Similarly, when the organization purchases material
used in the products sold, they may not pay cash at that time. The money an organization owes
for such supplies is called a “payable.” Another reason exists for why financial state of an
organization is not simply sales minus expenses that: The organization may have manufactured
goods that have not yet been sold. These not yet sold goods are called “inventory.” Inventory
and receivables are part of the wealth of the company—another part is the machinery and
buildings they own. Payables can be thought of as negative wealth. Eventually all this wealth
will become cash. Until the wealth does become cash though the organization may have a
problem because workers nearly always want to be paid in cash and some suppliers may insist
on cash. It is important, therefore, for the organization to forecast how much cash it will have
at various times.

Setting up a cash flow forecast—often simply called a cash flow “statement”—is straightfor-
ward. A spreadsheet forecasting monthly cash flow is shown in Figure 14. The corresponding
enterprise sells snacks to construction workers.

The spreadsheet shows cash from a loan separately from cash generated by operations because
such a separation is convenient when estimating the numbers. The enterprise described by the
spreadsheet shown received one loan of $5,000 in January. Negative numbers are shown in
parentheses: (100).

Cash generated from operations is, of course, cash inflow minus cash outflow. Cash inflow
is cash received from sales. Cash outflows are expenses—costs. Costing is a central problem
for many entrepreneurs, so it is discussed more extensively in its own article—“Costing”—but
is reviewed briefly here. It is convenient to separate cash outflows into two categories: “variable
costs” and “fixed expenses.” Variable costs depend on the amount of product sold. In this
example, the variable costs are the purchases—the meat and bread used in the snacks—and the
labor required to put the snacks together. The word “variable” is used because these costs depend
on the amount of product sold. Variable costs are sometimes called “direct” costs. Sometimes
the variable costs are added together and the sum called “cost of goods sold” or “cost of sales.”
The difference between the cash inflows from sales and the cash outflows from purchases and
labor is called “gross margin.” It is a measure of the amount the enterprise is making each month
through its business.

Unfortunately, fixed expenses have a claim on some of the cash represented by the gross
margin. In this example, the fixed expenses are administration, rent, and utilities. Administration
includes such items as office staff, paper, and other supplies. In other businesses licenses,
insurance, and custodial staff would need to be included. The word “fixed” is used because the
amounts do not depend on how many snacks were sold. The same rent and electricity must be
paid for in months when sales are good as when they are poor. Fixed costs are sometimes called
“indirect” costs. Earnings are calculated by subtracting the fixed expenses from the gross margin.
Earnings represent the amount of cash earned from operations—cash inflow from sales minus
all expenses.
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Month Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Startup Loan 5,000

Operations

Food Sales 1,200 1,350 1,500 1,900 2,100 2,900 3,400 3,600 3,800 3,800 3,800
(Purchases) 360 405 450 570 630 870 1,020 1,080 1,140 1,140 1,140
(Labor) 1,000 1,000 1,000 1,000 1,000 1,200 1,200 1,200 1,200 1,200 1,200
Gross Margin (160) (65) 50 330 470 830 1,180 1,320 1,460 1,460 1,460

Fixed Expenses

(Administration) 500 500 500 500 500 500 500 500 500 500 500
(Rent) 450 450 450 450 450 450 450 450 450 450 450
(Utilities) 125 125 125 125 125 125 125 125 125 125 125
Earnings (1,235) (1,130) (1,025) (745) (605) (245) 105 245 385 385 385
Cash Flow 5,000 (1,235)(1,130) (1,025) (745) (605) (245) 105 245 385 385 385
Net Cash 5,000 3,765 2,635 1,610 865 260 15 120 365 750 1,135 1,520
FIGURE 14

Spreadsheet for forecasting cash flow.

The entries of the spreadsheet will need to be adapted for different enterprises, but the pattern
should apply in nearly all cases. Some projects get periodic cash infusions from government.
These cash inputs might be put in the same row as the grants in the spreadsheet shown—perhaps
a different label might be needed. Estimating amounts for the various entries requires judgment.
The amounts of fixed expenses can usually be estimated fairly straightforwardly—the person
running the enterprise has some control over the amounts. In making estimates one looks at the
present year’s costs and asks suppliers, such as the landlord, whether these costs are expected
to change. Sales are harder to forecast and because variable costs depend on sales they can also
be difficult to forecast. In situations where it seems hard to make a reasonable estimate, three
estimates are sometimes made: corresponding to the most likely situation, an optimistic situation,
and a pessimistic situation.

The bottom two rows on the spreadsheet show the net cash flows for each month and
cumulative over the year. Cash flow for a month is simply the sum of the cash from grants and
the cash from operations. In this simple example cash from grants and from operations came
in different months, but such will probably not happen in practice. Net cash, the bottom row, is
found by adding the cash generated in a particular month, if it is positive, to the net cash of the
previous month. If the cash generated is negative because the enterprise spent more cash than
it made during a particular month, then the monthly cash is subtracted from the net cash. Net
cash for the first month, of course, is just the cash inflow for that month. Net cash is the
cumulative cash flow since the enterprise started—the sum of all the cash in and all the cash
out. One can think of this net cash as being our bank balance.
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ANALYSIS OF CASH FLOW

What can we learn from the spreadsheet of Figure 14? The cash flow forecast shown indicates
that the enterprise does generate cash in August and afterwards that it is economically viable. We
see that an initial loan of $5,000 is close to the minimum. A smaller loan would mean that our
net cash would become negative. If we started a month with a negative cash balance, we run the
risk of not being able to purchase meat or bread that month. A more thorough cash flow forecast
would consider ways of coping with negative cash balances—perhaps ask the suppliers for credit.
At the least this simple model indicates we have a problem. Perhaps the loaning agency might ask
us if they could disburse the loan in two equal parts of $2,500 in January and May. The spreadsheet
shown, especially if it were done on a computer, could easily be modified to answer that question.

It may be useful to give some suggestions on what to do in a practical case if the cuamulative cash
flow is negative. In a real situation businesses buy goods on credit and extend credit to custom-
ers—many transactions involve receivables and payables rather than cash. In these cases a business
can address its cash flow difficulties by collecting receivables or by seeking additional credit, perhaps
requesting a delay before it pays its bills—extending payables. Another way of raising cash in a
hurry is to sell items in stock—Iliquidating inventory, perhaps for less than the usual price. Startup
organizations can sometimes get emergency cash from the people who gave the original grant.

The cash flow forecast can be used also when deciding whether an organization should
undertake a project. The financial criterion is whether the return—the cash generated—is greater
than the cash invested. The spreadsheet only shows one year of operation, and a valid financial
analysis should be over the entire life of the project. The spreadsheet suggests the approach
though: Look at the cash earned over the life of the project and compare it to the initial grant.
If the cash generated is greater than the grant, the project makes financial sense. The problem
is slightly more complicated though because if the grant money had not been put into the project,
then it might have earned interest in a bank, so the sum of future earnings should be greater
than the original investment by the amount of interest that could have been earned. A way of
doing this analysis is given in the “Discounted Cash” article in this chapter.

COSTING

REASONS FOR UNDERSTANDING COSTS

Advisors to small-scale business consistently emphasize the importance of understanding what
it costs to make an item or provide a service. A major reason for understanding costs is to
determine a selling price. Another reason is to gain insight into ways of reducing costs. A
knowledge of what is controlling costs will assist in reducing costs, partly by showing where
major attention should be paid. Costs are an essential part of a business plan. It is convenient
to work with two types of costs: variable costs and fixed costs.

VARIABLE COSTS

Variable costs are costs that vary with the amount produced. If output doubles, then variable costs
double. Variable costs are generally the wages of production workers and the costs of the material
that goes into the product. In a hair styling business, material costs are the costs of the shampoos,
perm lotions, and neutralizers. The labor costs are the money paid to the hair stylists. Not all
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businesses have variable labor costs—for example, a sidewalk vendor selling fruit does not
because her labor costs are the same each day whether she sells much or little. A sidewalk vendor’s
material costs are the costs of the fruit sold and are a variable cost—the more fruit sold the higher
the costs. A cost is variable if it can be directly associated with a transaction: The cost of the
orange sold can be associated with the sale of the orange, but the labor cost cannot because the
vendor does not have to work more hours as a result of the sale. Variable costs are sometimes
called “direct” costs—they arise directly from making the product or doing the service. An
example is given below of how a carpenter computes the variable costs in making a table.

FIXED COSTS

Fixed costs are the costs of operating the business. They remain constant—fixed—as the amount
of output changes. Rent is a fixed cost, as is insurance and the cost of a license. Usually utilities
like electricity and water are fixed costs because hardly any more of either is used when
production increases. A bookkeeper’s salary or the salary of the shop supervisor is a fixed cost.
Small costs such as for lubricants are usually treated as fixed costs for convenience even if they
do vary as the amount produced varies. Fixed costs are sometimes called “indirect” costs.

ESTIMATING COSTS

A reason for making the distinction between variable and fixed costs is to simplify the estimation
process. Variable labor costs of a product are simply the number of hours required to make the
product times the wage rate of the person or persons doing the making. Usually it is not difficult
to estimate, even measure, the time required to make an item. Variable material costs are simply
the cost of the raw materials that must be purchased to make the product. If some of these raw
materials actually are not used in the product but cannot be used elsewhere, then their cost
should still be considered part of the variable material cost. An example might be dried paint
in the bottom of a can at the end of a job. Variable material costs can be calculated by multiplying
the amount of material used by the unit cost of the material. Again, it is usually not difficult to
estimate the amount of material needed to make a single item. An estimate for the total variable
cost is the sum of the labor and material cost estimates.

Estimating fixed costs is slightly more involved because many more things must be included.
Some typical items are rent, electricity, telephone, insurance, stationery, office supplies, and
office staff people—all the costs of doing business that are not directly associated with making
the product. Usually these can be forecasted without difficulty starting with present costs and
asking about increases. Fixed costs are sometimes called “indirect” costs.

Often one wants to know the cost of a single item to determine the price one charges for the
item. In this case the amount of the fixed costs must be divided up among each of the items.
The simplest way to do this is to divide the total fixed cost by the number of items produced.
For example, if the sum of all the fixed costs is $2,000 and 100 items were produced, then the
fixed cost associated with each item is $20. The total cost of the item is $20 plus the sum of
the variable labor and material costs. To make a profit the sale price must be greater than this
cost. Determining how much indirect cost must be associated with each item produced is more
difficult if several different items are being produced. One way is to allocate fixed costs pro-
portionally to the variable costs: An item with twice the variable cost of another item will be
allocated twice the fixed costs. One reason the choice of how to allocate fixed costs is important
is when the relative profit of making two items is compared; an item that carries a high fixed
costs may appear unprofitable. Effort needs to be spent to ensure that the system for allocating
fixed costs to individual items is perceived as fair by people in the organization.
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One fixed cost, which is used extensively by accountants, is “depreciation.” Depreciation is the
cost of the loss in value of equipment as it gets older. It is not a cash loss—no cash is paid out.
A reason for showing depreciation as an expense is to show how the value of the company has
changed as the product was made. One way of thinking about depreciation is that money should
be set aside regularly to pay for the replacement of the machinery used in production. The total
amount of the depreciation equals the original expense of the machinery. The amount that should
be set aside each month is the total expense divided by the number of months that the machinery
is expected to last. To calculate then the monthly expense for depreciation of a machine, the
expected lifetime of the machine is first estimated. Then the initial cost of the machine is divided
by this lifetime. The resulting cost is the monthly expense for depreciation. For example, a
carpenter buys a table saw for $1,000. The carpenter estimates that the saw will last for 50
months. The monthly depreciation expense then is $20. A cost of $20 needs to be added to the
cost of products made during the month. If 10 tables were made that month (and no other
products), then a depreciation expense of $2 must be added to the cost of each table. Depreciation
is considered a fixed cost because the loss in value is assumed to depend only on the age of the
machine, not the amount of use the machine receives. The calculation is not precise because it
is difficult to estimate the useful life of a piece of machinery.

A simple example may help in understanding costs. The same carpenter wants to estimate
the cost of making a table, based on the following figures.

1. In one month, when 10 tables are made, $120 is spent on wood, $5 on nails, $15 on
sandpaper and paint.

2. The total cost for materials is $140, corresponding to $14 per table.

3. The carpenter estimates 8 hours of work are needed to make one table. The carpenter
wants to earn $10 an hour. Direct labor costs, then, are $80.

4. Fixed costs for this carpenter are rent—$80, electricity—$10, part-time bookkeeper—$30,
all per month. Also a yearly insurance bill of $60 must be paid, plus an annual license fee
of $30. In addition, a monthly depreciation of $30—for all tools, including the table
saw—has been calculated.

5. The monthly amount for insurance and the license is $7.50 ($90 divided by 12). The other
monthly fixed costs are $120 ($80 plus $10 plus $30). Depreciation adds another $30.
Total fixed costs for the month are $157.50. Because 10 tables are made in a month, the
fixed costs per table are $15.75.

6. Thus, total cost of a table is

Variable labor cost $30.00
Variable material cost $14.00
Fixed costs, per table $15.75
Total cost, per table $109.75

NOTE ON FIXED AND VARIABLE COSTS

In real life the distinction between fixed and variable costs is not always clear. Also it is harder
to make estimates than in the simple example just done. Variable labor costs are not entirely
variable because a small business would probably not fire and hire workers each time a job is
finished or started, so direct labor costs do not always vary directly proportional to the amount
of work done. Fixed costs also change. If the plant is busy, more electricity will be used, and
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the bookkeeper must work more hours. A more complicated reason why the amount of fixed
costs charged to each item—each table in the preceding example—is that the amount charged
to each item depends on the number of items made. In the example above, if 15 tables were
made in a month, the total fixed cost would probably not change, but the amount charged to
each table would be less—$10.50 in this case ($157.50 divided by 15). It has been said that in
the short run all costs are fixed and in the long run all costs are variable.

DISCOUNTED CASH FLOW

Money received in the future is generally worth less than money received now because of interest
expense. A promise to pay $1,000 next year is worth less than a promise to pay $1,000 tomorrow
because if we were to be paid next year, we would have to borrow money for the year. So when
the $1,000 was received, we would have to use some of it to pay interest, leaving us with less
of the $1,000 available to do what we wanted. Another way of looking at it is to realize that if
we were paid tomorrow we could put the money in the bank and earn interest for a year, so the
value of $1,000 received tomorrow is greater than the value of $1,000 received next year by the
amount of interest earned during the year.

Many management decisions involved spending money now in hopes of receiving earnings in
the future—buying a radio station, investing in a new machine tool, or paying for sales promotion
are examples. The toy manufacturer thinking about building a factory in Hungary realizes the
expenses will be large now, but the future earnings are expected to pay these off. In this article
we consider how to account for the value lost because these earnings come in the future. A related
problem is how to compare two payment schedules. Is it better to rent an apartment and pay
some money each month or buy a house, spending a lot of money up front but having smaller
monthly payments? The techniques of this section apply also to these problems.

PRESENT VALUE

First we will calculate the dollar value at the present time of $1,000 to be received in one year
if the interest rate being charged is 10 percent. The story is that we will receive $1,000 a year
from now; until then we need cash to survive, so we borrow at 10 percent. How much money

can we borrow if the $1,000 is to be used to pay back the amount borrowed plus the interest
occurred? A little (very little) algebra must be used.

PV = Present Value: what the $1,000 is now worth

The amount of interest if PV dollars are borrowed for a year, when the interest rate equals 10
percent is

PV x .1

so the total amount that must be paid back is

PV +.1PV = PV(I + .])
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But this amount must equal $1,000 because we have $1,000 to pay back the loan, so
PV +.1) = 1,000
or
PV = $909.09

This means that $1,000 to be received in a year when the pertinent interest rate is 10 percent
is worth $909.09 right now. The number 909.09 can be checked by calculating the interest we
would have to pay if we borrowed this amount for a year at 10 percent—$90.91. If we repaid
the original loan and the interest just calculated, the total to be paid back would be

90.91 + 909.09 = 1,000

The number .90909 is called the discount factor.

Three comments may be useful here. The first is that one should not be afraid of the
arithmetic—a spreadsheet program on a computer makes the calculations easy and if a computer
is not available a table of discount factors can be used. Table 5 shows such a table. The second
comment is that we are not considering the uncertainty of receiving the payment. In the real
world not everything always goes as expected, but we assume here that the money is received,
or spent, as expected. The final comment is that the phrase “future value” is sometimes used.
The future value, in the example, of $909.09 in 1 year, using 10 percent interest, is $1,000.

The calculation is analogous for other interest rates. If

r = interest rate—a number, not a percentage, so 10 percent means r = .10,
then interest paid on the amount PV is
(PV) (r)
so Present Value of $1,000, when the interest rate is 1, is

1,000

PV =
1+r

Money received two years from now is worth less than money received one year from now
because we would have to pay two years of interest on the money we borrowed in anticipation.
If the value of a dollar received one year from now is about $.91, then the value of money
received two years from now is about

91 x .91 = .8281

because the money loses the same fraction of its value each year. The discount factor for n years
then is found by multiplying the one-year factor by itself n times.

DF = 1-year discount factor

(DF)" = n-year discount factor
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CHOICE OF DISCOUNT RATE

The question of what rate to use in practice when discounting can be difficult and will be
discussed later. If the money will actually be borrowed, then the interest rate charged by the
lender makes sense. Companies considering a new investment often use their own funds rather
than borrowing externally. These companies usually calculate an equivalent interest rate, often
called “cost of capital,” to analyze new investments. This cost of capital can be calculated in
two ways—either from the interest rate a company would have to pay if it raised new funds or
by how much it is making on the funds presently invested. The rationale for using the existing
earnings rate is that if the company uses its own funds for a new investment, it is really borrowing
from itself and would want to pay an interest rate at least as high as the money would have
earned if it had been invested in ongoing operations.

CALCULATION USING DISCOUNT FACTOR TABLE

Probably the easiest way to calculate present values is with a spreadsheet. Probably the hardest
is with the formulas, although some hand calculators simplify the calculations by having the
formulas programmed in. A way of intermediate convenience is through a table, shown in Table 5.
To illustrate the technique, the present value of $5,000 to be received in one year will be
calculated assuming 14 percent interest. The table is entered in the top row, corresponding to
one year, and the entry under 14 percent—.877 is selected. (Three-place accuracy is nearly
always sufficient.) The entry means that the present value of 1 dollar is about 88 cents, after
one year @ 14 percent, so $5,000 is worth $4,385. At the same interest rate $10,000 would be
worth $5,190 if payment were to be made five years from now.

NET PRESENT VALUE

A common managerial decision is whether to make an investment now to get earnings later. A
professional soccer franchise is offered for $20 million. It is expected to generate a cash flow
of $1.5 million the first year, $3 million the second, $4.2 million the third, $7 million the fourth,
and $8.5 million the fifth. The manager considering this deal expects to sell the franchise the
sixth year and hopes to get $10 million for it. (The reason for the low selling prices is related
to the high cash flows the last two years—trading off the stars.) The question is whether this is
financially worth doing. The manager will think later about how much the fun of owning a
professional sports team is worth to her. If the manager did not buy the team, she would put
the $20 million back into her razor blade business, which earns 14 percent on money invested.
These cash flows are shown in the spreadsheet below.

Year Cash Flows
1 1.5
2 3
3 4.2
4 7
5 8.2
6 10
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TABLE 5

Present value of a dollar received in year n

Year Anuual Discount Rate

(n) 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
1 9901 9804 9709 9615 9524 9434 9346 9259 9174  .9091
2 9803 9612 9426 9246 9070 .8900  .8734  .8573 8417  .8265
3 9706 9423 9151 8890  .8638  .8396  .8163  .7938 7722 7513
4 9610 9239 8885  .8548  .8227  .7921 7629 7350  .7084  .6830
5 9515 9057 8626  .8219 7835 7473 7130 .6806  .6499  .6209
6 9421 8880  .8375 .7903 7462 7050  .6663  .6302  .5963  .5645
7 9327 8706  .8131 7599 7107  .6651  .6228 5835 5470 5132
8 9235 8535 7894 6307 .6768  .6274 5820 5403 5019 4665

9 9143 8368  .7664 7026  .6446 5919 5439 5003 4604 4241
10 9053 8204 7441 6756  .6139 5584 5084 4632 4224 3855
11 8963 8043 7224 6496 5847 5268 4751 4289 3875 3505
12 8875 7885 7014 6246 5568 4970 4440 3971 3555 3186
13 8787 7730  .6810  .6006  .5303 4688 4150 3677 3262  .2897
14 8700 7588  .6611 5775 5051 4423 3878  .3405 2993  .2633
15 8614 7430  .6419 5553 4810 4173 3625 3152 2745 2394
16 8528 7285  .6232 5339 4581 3937 3387 2919 2519 2176
17 8444 7142 .6050 5134 4363 3714 3166 2703 2311  .1978
18 8360 7002 5874 4936 4155 3503 2959 2503 2120  .1799
19 8277 6864 5703 4746 3957 3305 2765 2317 1945 1635
20 8195 6730 5537 4564 3769 3118 2584 2146  .1784  .1486
21 8114 6598 5376 4388 3989 2942 2415 1987  .1637  .1351
22 8034 6468 5219 4220 3419 2775 2257 1839 1502  .1229
23 7954 6342 5067 4057 3256 2618 2110 .1703  .1378 1117
24 876 6217 4919 3901 3101 2470 1972 1577 1264  .1015
25 7798 6095 4776 3751 2953 2330  .1843 1460 .1160  .0923

To see if the investment makes sense, the cash flows should be discounted and compared with the
initial investment. This initial investment is shown in the next spreadsheet, as a negative earning
at year 0.

Year Cash Flows

0 -20
1 1.5
2 3
3 42
4 7
5 8.2
6 10

Now we can enter the discount factors. We could copy them from the table, but an easier way
is to have the spreadsheet calculate them, using the property that the discount factor for every
year after the first is the preceding year’s divided by the one year factor. She uses a discount
rate of 14 percent because that is what she would have earned using her alternative investment.
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Year Cash Flows Dis. Factors

0 -20 1

1 1.5 0.87719298
2 3 0.76946753
3 42 0.67497152
4 7 0.59208028
5 8.2 0.51936866
6 10 0.45558655

Finally, we can multiply the cash flows by the discount factors to get the present values. The
sum of the present values is called the “net present value.” It is the financial value so to speak,
of the investment—in this case negative. It will cost the manager nearly $600,000 over the five
years to own this soccer team. Note that if she had not considered the cost of the money—that
is, that the $20 million would have earned 14 percent a year invested in her business, the
investment would have looked attractive because the undiscounted cash flows add to $13.9
million after the initial investment has been subtracted.

Year Cash Flows  Dis. Factors Present Val.

0 =20 1 =20

1 1.5 0.87719298 1.31578947

2 3 0.76946753 2.3084025

3 4.2 0.67497152 2.834880

4 7 0.59208028 4.14456

5 8.2 0.51936866 4.25882

6 10 0.45558655 4.5558655
Net Present Value —0.58168

A big reason this investment has a net negative cash flow is that the big earnings come four or
five years out. The spreadsheet below shows the same total undiscounted cash flows spread out
more evenly in years two through five. The deal looks profitable now.

Year Cash Flows  Dis. Factors Present Val.

0 =20 1 =20
1 1.5 0.87719298 1.31578947
2 5.6 0.76946753 4.30901816
3 5.6 0.67497152 3.77984049
4 5.6 0.59208028 3.31564955
5 5.6 0.51936866 2.90846452
6 10 0.45558655 4.55586548
Net Present Value 0.18462767

Actually, nearly all spreadsheet programs, and many programmable calculators, will compute
the net present value directly. One function in EXCEL that does this is called NPV. To use it
on the cash flows below one enters the following. (B49-B54 are the locations of the cash flows.)

NPV (14%,B49 — B54).
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This function only uses the positive cash flows, so the initial investment must be subtracted off.
A more elaborate function which does the same thing and more, is PV.

1 1.5
2 3
3 4.2
4 7
5 8.2
6 10
NPV = 194183229
NPV -20= -0.5816771
IRR = 0.13184164

The reason net present value is used is probably obvious. If the net present value is positive,
then the investment brings in more cash than is spent, allowing for the money lost on interest
because the returns came some time after the initial expenditure.

TIMING OF CASH FLOWS

The preceding calculations amount to assuming that cash is received or spent only once a year.
Actually money flows monthly, weekly, or even daily. In principle, if one expected, for example,
monthly payments, one could calculate a monthly discount rate by dividing the annual rate by
12 and then discount for each month. If one is using a spreadsheet and one can estimate on a
monthly basis when money will flow in or out, these monthly calculations may make sense. In
hand calculations, when payments are expected to occur regularly, as taxes and wages do, then
one can use correction factors multiplying the payments so the result corresponds to payments
discounted over periods shorter than a year. A table of these factors can be found in the Vatter
et al. book’s (1978).

Let’s look at an example: For a 9 percent discount rate, annual amounts paid should be multi-
plied by 1.043 if the amount is actually disbursed weekly. At the same discount rate annual
payments disbursed quarterly should be multiplied by 1.033. These correction factors make the
effect of the payments larger, which makes sense—when some of the money flows out earlier
in the year, as it would in quarterly or weekly payments, we lose interest on it. Similarly, if we
receive money monthly during the year, rather than in a lump sum at the end, then the money
is worth more to us because we can invest it as received. These correction factors tend to be
small and are often ignored because the actual magnitudes of the cash flows are uncertain. On
the other hand, a spreadsheet can often fairly easily be expanded to include the effects of
payments at different time.

A related issue has to do with present value calculations using EXCEL or other commercial
spreadsheets. Some of these make assumptions about whether payments occur at the beginning
or end of the period or require the user to specify when the payments occur. The NPV function
in EXCEL assumes end of period payments. The PV function allows the user to specify whether
the payments come at the beginning or end.

Internal rate of return is another measure, besides net present value, for evaluating an
investment decision. As the name implies, it is basically the interest rate that the project earns.
It is useful in comparing investment alternatives—the one with the highest Internal Rate of
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Return makes the most money for the company. It is also useful in deciding whether a project
is worth doing—if the internal rate of return is less than the cost of the money invested, then
the project does not make financial sense. We will return to these issues after we define Internal
Rate of Return.

Internal Rate of Return (IRR) is the interest rate that makes the net present value equal to
zero. In other words, it is the interest rate that makes the discounted cash flows received exactly
equal to the cash invested. The EXCEL function calculated the IRR of the original soccer
investment to be about 13 percent. This means that the sum of the discounted cashflows—I1.5,
3,4.2,7, 8.2, 10—when discounted at about 13 percent sums to 20. A way of thinking about
the IRR is to assume the original investment—$20 million in our case—was deposited in a bank.
If we wanted to make annual withdrawals of $1.5 million, $3 million, $4.2 million, $7 million,
$8.2 million, and $10 million and come out even at the end, the bank would have to be paying
an interest rate of 13 percent, more precisely 13.184164 percent. IRRs are nearly always
calculated by spreadsheets or programmable calculators. The alternative if one has a table of
discount factors is to use trial and error—trying discount factors until the net present value is zero.

PAYBACK PERIOD

Besides npv and IRR, a third measure of the worth of an investment exists. This measure is
called payback period and is the length of time in years or months until the initial investment
is repaid. A social service agency that is deciding whether to buy a high-speed copier can serve
as an example. The copier would cost $12,000. It would save $800 a month. The payback period
is 15 months because at the end of 15 months the total savings are $12,000, the original cost.
If the monthly savings are constant, as in this example, then the payback period is found by
dividing the initial investment by the monthly cash inputs. Otherwise the payback can be
calculated by subtracting monthly or yearly payments from the original investment until that
investment has been paid back.

Managers find the payback period useful. For one thing, it gives an estimate of how long the
organization is at risk. An investment in a factory in another country is at risk of being a loss
if the local government closes the factory before the payback period is over. If a company buys
a machine to make baseball caps that has a payback period of three years, then it needs to worry
if the market for baseball caps will continue for at least three years. A person paying for an
automobile through monthly payments wants to make sure the automobile lasts at least until
the last payment is made.

American managers are often criticized for expecting too short a payback period, not under-
taking projects with payback periods greater than two or three years. It is said that Japanese mana-
gers are willing to be more patient and accept longer payback periods if the net present value of
the project is large. A reason for accepting these longer paybacks is assumed to be that Japanese
investors evaluate companies on their long-term prospects, rather than each quarters’ results.

SUMMARY

Whenever the cash flows relevant to a decision come at different times, which is nearly always,
then the time value of money must be considered. The present value of a future payment is
found by multiplying that payment by a discount factor. Discount factors can be calculated from
formulas, looked up in tables, or obtained from spreadsheets. The net present value of a project
is the algebraic sum of the cash inflows—often an initial investment—and the outflows—often
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the cash earned, each discounted appropriately. Internal Rate of Return is analogous to the
interest rate that the project investment earns. Payback period is the length of time it takes to
recover the original investment.
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CAPITAL RECOVERY FACTOR

Assume we wanted to compare the costs of two projects; one with a high initial cost but low
annual cost, the other with a low initial cost but a high annual cost. An example would be heating
a workroom. One alternative would be passive solar: big windows and heat storage. This would
cost $1000 to build, but annual costs would be only $50 for cleaning and caulking. The other
alternative is a kerosene heater. The initial cost is lower, $100, but the annual cost, mostly
kerosene, is much higher, $250. Which of these is chaper if the system must last for 10 years?
The problem is made difficult because one probably would borrow the $1000 to build the solar
system and must pay back interest as well as the original amount. Without interest charges the
passive solar system would cost $1500 (1000 + 50 x 10) and the other $2600 (100 + 250 x 10).

A convenient and valid way to make the comparison uses the Capital Recovery Factor. The
capital recovery factor gives the amount of money that must be repaid each year if the initial
amount is borrowed. Of course, the factor depends on the duration of the loan and the interest
rate. The values of the capital recovery factor are shown in Table 6. A complicated formula
can be used to find these facors but the table is easier. Most spreadsheet programs give these
factors. The table shows, in the upper left hand corner, that if we borrowed $100 for 3 years
at 5% interest we would have to pay back $36.70 each year. On the other hand, the lower right
hand corner shows that a $200 loan at 20% for 20 years requires annual payments of $41.00.

TABLE 6
Capital recovery factors

Interest Rate

Years 5% 8% 10% 12% 14% 15% 20%
3 0.367 0.388 0.402 0.416 0.431 0.438 0.475
5 0.231 0.231 0.264 0.277 0.291 0.298 0.334
7 0.173 0.192 0.205 0.219 0.233 0.240 0.277
9 0.141 0.160 0.174 0.188 0.202 0.210 0.250
10 0.130 0.149 0.163 0.177 0.192 0.199 0.239
15 0.096 0.117 0.131 0.147 0.163 0.171 0.214

20 0.080 0.102 0.117 0.134 0.151 0.160 0.205
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To get this annual payment, we multiply the value of the loan by the capital recovery factor, as
shown next.

200 - 0.205 = $41.00

Banks use similar table to compute mortgage payments for homes or car payments, but theirs
have monthly payments.

How does one know which interest rate or which number of years to use in an actual situation?
If one really would borrow the money from a bank, then the rate to use, of course, is what the
bank charges. If one takes the money out of a savings account, then the interest one would have
earned should be used in the calculations. Even if one does not know where the money would
come from it is reasonable to use the interest rate charged by a local bank. As far as deciding
the number of years to use, one should use the actual number of years if a real loan is taken.
If a real loan is not taken then the life of the equipment is a good choice as one often wants to
be paying for equipment for about as long as it is useful. (Of course, estimating the life of
equipment may not be easy either.)

Now let’s compare the two ways mentioned earlir of heating the workroom. Let us assume
the relevant interest rate is 12 percent. Let us also assume both our solar system and the kerosene
heaters last for 10 years. The capital recovery factor is .177. (See the fifth row and fourth column
of Table 6). The annual cost of the solar system has two parts. The first, sometimes called the
capital amortization cost, equals the initial cost, $1,000, times the capital recovery factor. The
second is the annual maintenance costs, $50. The total annual cost is $227.00. The money spent
paying back the large initial expense is the greater part of this annual cost.

Annual Payments 1000 x .177 = $177.00
Maintenance 50.00
Total annual costs $227.00

The annual costs for the kerosene heater are calculated next.

Annual Payments 100 x .177 = $17.70
Fuel & Maintenance 250.00
Total Annual Costs $267.70

In this case, the solar system is cheaper, although the annual costs are close.

To summarize, then, one compares projects with different initial costs and different annual
costs by computing a total annual cost. Part of the annual cost is found from the initial cost by
using the capital recovery factor. This part of the annual cost is the principal and interest payments.
The rest of the annual cost is out-of-pocket expenses, usually supplies and maintenance.

This financial analysis can be made more accurate in several ways, such as accounting for
salvage value. In our example, the salvage values are the worth of the solar system after 10 year
and the worth of the 10-year-old kerosene heater. Another refinement is accounting for taxes,
which are different for capital improvements like solar greenhouses than for operating costs like
fuel. a third refinement is trying to account for inflation—predicting costs and salvage values
in the future.
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MICROFINANCE

Jill Graat

WHAT IS MICROFINANCE?

Microfinance is a financial operation that provides small loans to struggling businesspeople in
order to expand their small enterprises. Informal money lending technologies, usually adminis-
tered by small scale money lenders, are instituted to give loans that will be quick, convenient,
and flexible, required to accommodate their clientele. It is an emerging industry throughout the
world. These types of financial institutions were initially created for Third World application
but are slowly making their way into the developed world. It is the mission of Micro Financial
Institutions (MFI) to alleviate poverty by targeting the poorest sector of the population, the
bottom 20 percent, and women especially. A belief in this mission by the staff of a MFI is
necessary in order to motivate their clients and inspire the development of their product.

MFIs provide various financial services similar to a commercial bank, but due to the nature
of their clientele’s portfolio, loan procedures have been adjusted. Profit is not the goal for this
type of organization; sustainability is. Self-financing will enable a MFI to expand its operation
at a sustainable rate and also reach all those who are in need. However, attaining a status of
self-sufficiency won’t occur until well into the future until the institution develops into a stable
and effective financial resource for the poor. All individuals associated with the MFI must
understand that success is attained only when they have reached out to the community and
provided its members with the tools they need to improve their lives.

IMPACT ON THE COMMUNITY

* Improvement of livelihood through increased income

¢ Increased confidence and dignity as a result of loan approval and taking on the responsibility
of repaying

* Economic independence

* Empowerment of women within the community and at home

* Employment options, not only for clients but also family and friends

* Increased family welfare—providing options for education for children, increased health

* Increased community access to technologies and market information and resources—
benefiting both clients and nonclients

The model used by a MFI is dependent on the need of the clientele. Choosing the correct
model seems to be essential for creating a sustainable MFI. Extensive on-site research within a
village by the MFI will allow the institution to see the needs of that village and concentrate on
them. The research can be most effectively done through the development of a positive relation-
ship with leaders within the community, along with clients. Such relations can lead to gaining
information about local market, such as products, services, and the current interest rate charged
by other informal financial services.
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ORGANIZATION OF THE INSTITUTIONAL STRUCTURE

The initial set up of a MFI infrastructure has various aspects essential for creating a stable
operation. These include the type of methodology appropriate for the target community, training
procedures, and expectations of the staff.

METHODOLOGY

The type of model used by a MFI can range from individual loans to lending to groups. There
are also credit and savings banks that have been established by an MFI within a needy community.
The type of model used in a certain area will vary because of the need associated with that
specific region. One must recognize that every village is different and that these models are not
like cookie cutters. Extensive research on a community must be performed before deciding the
type of model that can be implemented in that area. As the program matures it is not uncommon
for the MFI to make adjustments in order to fit the need of the clientele. Examples of four
common models that MFI can follow in order to get a program set up and running are solidarity
group model, Village Banking, Grameen Bank, and the individual lending model.

SOLIDARITY GROUP

The solidarity group model, or peer lending group, is four to five individuals who have come
together to take out a loan. Group members are self-selected based on their reputation and the
relationship they have with one another. The processes of the group screening and the group
pressures imposed upon each member to not default secure loan recovery.

Once a loan is granted, it is the responsibility of the entire group to ensure that all members’
payments are on time. If not, the entire group will suffer the consequences. Once the group has
repaid their loan and has abided by the established guidelines, they have the opportunity to
graduate to a larger loan, if desired.

What drives this model is that a member’s reputation can get her into the group, but she must
live up to the expectations that have been agreed upon. If she fails, the group will reprimand
her, and the MFI and her reputation within the community will be damaged. The members of
the group are responsible for the initial formation of the group, for all the administration and
organizing of the payment schedule, and for scheduling both the group meetings and the meetings
between a borrower and her assigned field officer.

VILLAGE BANKING

Village Banking is a community-based credit and savings association run completely by village
members. It is a group of 25 to 50 low-income individuals who join together and take out one
large loan. Once the loan is obtained from the MFI, the group selects an administrative com-
mittee. The committee decides who will be granted a loan and of what size. The MFI will
provide limited administrative assistance, and Village Bank will actually take on some of the
operating costs. Village Bank accepts deposits and makes loans from those funds. The loan
procedure is the same as for the other models in that the initial loan taken out by the bank will
have to be paid back before the group is eligible for another loan. The payback period ranges
from 4 to 12 months. What makes this method different is that a savings program is established,
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which can be used to provide loans for nonmembers, at the discretion of the committee, as well
as members.

GRAMEEN BANK

The Grameen Bank model works as follows: A bank is set up in a village with a field officer
and some qualified bank workers. It will support 15 to 20 villages—the field officer will already
have researched these villages as prospective clientele. Groups of five people are created. Two
of the members are eligible to receive a loan. The two members are monitored for a one-month
period, and the credibility of the group will then be based on the repayment performance of the
two individuals. If the loans are paid back within the 50-week period, then the other members
now qualify to receive a loan.

The Grameen Bank model is known globally as the “grassroots” of microfinance models. It
originated in Bangladesh by Professor Mohammed Yunus during the early 1970s. It has provided
more than $2.1 billion in loans to approximately 2 million people—94 percent have been women.
Many of the various models used throughout the world are extensions of the Grameen Bank
model. What these other banks have done is taken the basic principles that have made Grameen
Bank a success and adjusted them in order to fit the need of their clients.

INDIVIDUAL MODEL

The individual model is a more labor-intensive type of loan program for the MFI. It requires
extensive field research on the client’s background and high levels of direct monitoring of the
client’s progress—thus increasing the interaction between the MFI and the client. Personal
background research on the clients will come from sources such as referrals by family, friends,
and leaders within the community. A cash flow analysis of the household may also be performed,
which will provide a guide as to what size of loan is appropriate for this particular client. Unlike
the other models, the loan is given directly to the borrower. It is now the sole responsibility of
that individual to pay it back. To help secure loan recovery, the client will be assigned to a MFI
officer who will schedule frequent meetings to discuss progress and any problems and to answer
any questions that may arise. Training in business management skills may be offered with
individual loans.
Here are some guidelines for starting a MFI.

ESTABLISHING THE ORGANIZATION

e The lines of authority, job description, institutional rules, mission statement and vision
must be defined. It is crucial that entire staff be on the same page with regard to client
procedures—understanding and conforming to the fundamental principles of the MFL.

* Staff size should remain small-—no more than ten people, depending on the size of clientele.
A high officer to client ratio should be sought in order to create a less intimidating and
more personable atmosphere for the client.

» Each employee should be skilled in various financial services and should be familiar with
administrative practices to lower operating costs.

¢ A standard manual for client procedures should be developed. It will be used as a reference
source for the staff in order to handle any client situations.
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* A flexible decision-making structure for the officer is needed, in order to approve or devise
the client’s loan schedules. The recovery success of the loan will depend on the officer’s
ability to adapt the loan process to the need of the client.

* Employees should be required to attain a deep knowledge of the culture and customs of
the community they will be serving. It is imperative that a field officer does not offend
or insult a perspective client with incorrect behavior. Offensive behavior, even if unin-
tended, could tarnish the MFI’s reputation—one’s reputation is worth more than any
amount of cash.

CHOOSING THE CLIENTELE

Choosing clients most likely to repay can be a very difficult task, since many prospective
borrowers do not have any form of written financial records or collateral to exchange for a
loan. It is key that the officers develop internal village connections and positive relations
within the community before interviewing clients can begin. Knowing the community will
make it easier to recognize risky clients, gain local market information for products and
services, and learn financial information such as prevailing interest rates and the inflation rate.
Good information will help reduce unsuccessful loans and decrease loan approval and delivery
periods.

LOAN PROCESS
The approval process for a loan must be simple and quick.

* Interview a large number of applicants, 30 to 50, with a variety of products or services.

* To be considered as a client, an applicant must have their product or service already in the
local market and it must have expansion capabilities. Innovation is key to having a successful
product/service.

* The interview should be informal, with emphasis on the business plan rather than the client’s
financial history.

* Loan contracts should be finalized informally, either with a handshake or a spoken agree-
ment because many clients are not literate and such formalities as a signature on a piece
of paper is not relevant or common within the business experience of the people being
dealt with.

* Alternative modes of repayment may be used as loan security, such as collateral (wheel
barrow, household tool, etc.). The loan officer must understand that loan eligibility is based
not on financial history but on the business plan and the client’s character.

LOAN DELIVERY

* Initial loans should be very small sums. Many are approximately $50. The value should
depend on the client’s situation and the dollar market value.

e The length of the loan repayment period must be determined. Usually the length is no
longer than a year.
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e The client(s) should be on a weekly or biweekly payment cycle for one year. Frequent
payments will decrease the amount that will be due every week, making it easier for the
client not to default or miss a payment.

* The interest rate must be assigned. This is described below.
* A month-long grace period before the first repayment is due should be provided.

* Consequences should be immediate if payments are not made as promised—the loan is
always due to the assigned field officer on the scheduled day.

Cash for the loan should be in client’s possession within a few days or so—the quicker the
better. Many of these clients are used to going to moneylenders who are able to provide
the cash very quickly, so their expectations will be the same for a MFI.

* When loan is fully recovered and if there were no problems during the repayment period,
the client will now graduate to receive a larger loan if desired.

LOAN RECOVERY

» Each group should assign one member to be the treasurer. It is her responsibility to collect
the payments and bring them to the field officer on time. The field officer will then record
the payments and report back to the MFI.

 If a loan payment is not made on time, the credit group must take action immediately,
reporting it to their field officer. This should be done the following day after the missed
payment was due. Any delinquency on loan repayments that is allowed to occur can result
in further defaults on loans.

* In case of a missed payment, the field officer should visit the defaulter as soon as possible
and discuss why the loan is late and what arrangements can be made. The field officer must
remember she is representing the MFI, and thus her actions will be surveyed not only by
the client in question but by all within the area. The officer must show respect to the client
at all times regardless of the situation.

SUGGESTIONS TO AVOID DEFAULTS

» Match the loan cycles to the economic activities, such as extreme seasonal weather condi-
tions or fluctuating market cycles that are affecting the community.

* Sustain close and strong links between the field officer and the clients.

¢ Address the borrower’s delinquency through a community meeting. The purpose of this
meeting is to expose and confront the defaulted. There he/she will be singled out and asked
to state why the loan has not been paid.

* If appropriate, increase the number of MFI employees. Such an increase increases MFI’s
visibility around the village and has been proven to decrease the number of defaults on loan.

INTEREST RATE

The small, short-term, convenient loans provided by MFIs do not come at a small cost to the
institution, so the client must pick up the slack. There will be high transaction costs associated
with these types of loans. In order to counter these costs, MFI tend to charge relatively high
interest rates on their loans.
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Take into consideration the inflation rate affecting the area. If the interest rate assigned to
each loan is lower than the inflation rate, money will be lost by the MFI. This is because
the inflation rate decreases the value of the loan throughout the year that it is in recovery—
for example, if $100 is loaned out when the average inflation rate is 12 percent, that $100
will be losing a $1 a month.

Set the interest rate equal to that of the inflation rate and then add the necessary percentage
to cover operating costs such as administration, staff, defaults, and borrowing. It is common
for a MFI to charge 2 to 4 percent above the inflation rate or the prime rate.

The interest rate charged is usually higher than commercial banks but still lower than that
of the moneylenders. That is why it is more appealing for low-income individuals to come
to MFI instead of these other options.

One problem that arises with matching interest rates with inflation rate is that over the
course of a year the inflation rate is very unstable. Therefore, the matching interest rate
will fluctuate. This can be very complicating and confusing for the client and the MFI,
since different amounts of money will be due each time. One idea is to institute a flat rate
interest rate plan. This is simple for the client to follow, since there will be one flat rate
assigned at the start of the loan cycle that will not change regardless of the inflation rate. A
flat rate is also efficient for accounting purposes, since payments will be a consistent amount
each time.

* It is possible for a MFI to charge lower interest rates than moneylenders; however, they
must counter it with a large number of clients. Since the money collected from the interest
of each individual loan is small, having a large clientele makes an appreciable return
possible. However, too many clients may cause procedures to become too informal and the
loss of the social connection can result in the loss of clients.

ACCOUNTING PRACTICES

Accounting records should be a simple records system in which the various transactions are
grouped together by category: outflows or inflows. The results for a specific period—a month
or year, for example—should be summarized. Once the accounting system has been set up
properly by an accountant, the MFI should hire a bookkeeper to further handle the books. This
bookkeeper is then responsible for the daily recording of any financial transactions, both internal
and external. These transactions include payment of salaries, loan deposits, withdrawals,
invoices, and so on.

Basic accounting statements can be used. Documenting the financial activities enables the
MFT to see how their finances are doing and where adjustments may need to take place. Financial
records also provide a platform to showcase the activities of the institution to potential investors,
clients, donors, or other MFIs. The accounting system should be kept simple and efficient, which
is not difficult since the loans being granted are very small and are short term.

The following accounting documents are basic and should be used by any size organization.

Balance Sheet

¢ Assets, which include what the MFI own.

—Liquid assets—cash, bank accounts, loans receivable, loans in arrears
—TFixed assets—furniture, office equipment
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¢ Liabilities, which include what the MFI owe
—Accounts payable, interest payable, loans payable, reserve for loan loss

* Equity, which is the amount of equity invested or withdrawn directly by the owners
—Contributed funds, retained surplus, donated equity

Income Statement

* Revenues, which include the inflows of cash during operation
—Operating fees, interest earned

» Expenses, which include the outflows of cash to initiate operation and other items
—Rent, utilities, salaries, office supplies, vehicles, depreciation, bad debts

FUNDING

The finances used during the early stages of MFI development will rely heavily on the generosity
of donors. Therefore, the process of soliciting donations must already be well underway when
an MFI begins operations and will be continued until self-sufficiency is attained. There are
various fund-raising avenues that may be pursued, depending on the amount of money needed
at the time. Fundraising events such as art shows and concerts are excellent for quick generation
of small amounts of cash. These are also an inexpensive way to promote awareness of the MFI
and may attract corporation sponsorship. Direct marketing strategies such as phone or mail
solicitation are another option but have high costs due to the need for professional help. Direct
marketing schemes also require the MFI to have a history or name recognition.

Large donations usually come from wealthy individuals or corporations. Donating to human-
itarian causes such as microfinance are attractive to individuals or corporations for various
reasons such as a tax break, passion for the cause, a way to improve a public image, or family
relevance. The key when soliciting a donor is to identify what that donor wants, including how
active or inactive they want to be with the MFI. An MFI, within limits, should attempt to cater
to donors’ requests. Allowing a donor to become directly involved in the operation enables the
development of an intimate relationship between the MFI and the donor. This can strengthen
the tie between the two parties, securing the potential for another donation.

As the MFI matures, it should refrain from becoming too dependent on donations and
subsidies as a means of continuing operations. Sustainability is one of the goals of a MFL
Continued reliance on outside funding implies that the microfinance industry is not self-sustainable.
In any case, eventually donors will become frustrated by repeated requests for donations.

A MFI should be able to finance its activities from generated income. Reducing dependence
on donations may require raising interest rates and improving internal efficiency. In order to
establish operating efficiency, the MFI may have to institute various cost-reducing measures
such training of local people as employees and making adjustments to the program where
necessary. An example of this might be to experiment with a different methodology at a smaller
scale.

A MFI should not attempt to expand its size or capacity too soon or self-sufficiency will
most likely not be attained. Many cases have shown that a MFI will not attain self-sufficiency
for 5 to 10 years. This is due to the high cost associated with the initial setup, requiring that
during its first few years in operation the MFI slowly work its way out of debt. Established MFI
that have reached independence from donations, such as the Grameen Bank and Banco del Sol,



110 CHAPTER 1/ PLANNING AND IMPLEMENTATION

have raised money from financial markets. This is risky for immature and struggling MFIs, since
they have very little extra cash that they can afford to tie up in the markets.

INTEGRATION OF AN MFI INTO THE COMMUNITY

* The organizers of an MFI must make sure that government leaders are willing to validate
and support the institution’s actions. Without their approval, regulations that could inhibit
the intended development of the MFI program might be enforced—banking regulations
often are established to control big banks and do not promote small-scale financial insti-
tutions. In order to produce a viable financial service within the community, MFIs must be
able to carry out specific procedures within the target area, such as extensive research within
the community about local client and market information. Imposed restrictions that inhibit
this process will prevent the MFI from providing the necessary services needed for that area.

* The organizers of an MFI must also develop a positive relationship with prominent figures
within the community. One strategy is to train such figures to act as or with a field officer.
The prominent figures would be instructed about the institutional procedures for handling
such issues as visits to client homes and default situations. Involvement of respected village
figures will provide added pressures on borrowers from a familiar authority to abide by the
rules. Training local leaders creates a social connection by the community toward the MFI,
and it also increases the number of field officers at a minimal cost to the institution.

* The local government should be approached to be more flexible with local market regula-
tions. Request should be made to have the local market opened up in order to allow for
the clients’ products to reach domestic and global markets.

e It is important that officials from the MFI go to the governing figures of that area and
provide an in-depth description about the positive impact an MFI would have on their
community. Many people in a community will have limited or no knowledge of what an
MEFI is or does and may be very apprehensive towards the financial institutions presently
locate there. The officials should ask for permission to survey the area to see if microfinance
is appropriate.

SUMMARY

In summary, when setting up a Micro Financial Institution in a community, there are some keys
to remember.

* Have the mission statement established, and make sure that the staff is fully committed to
carrying it out in the community.

* Target the community that is in need of microfinance activities.

* Receive permission by local authorities to engage in on-site research. This research will
dictate the appropriate methodology to be used, reveal important cultural information about
possible clients, and give information about the local market structure.

* Educate staff on the chosen methodology. Provide a standard instruction manual to handle
client procedures. Inform staff of the results from the research on the customs/culture and
local market of the community.

* Develop an accounting system that has a simple format. Hire a bookkeeper to maintain
daily transactions.
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e Have a substantial involvement of donors in order to sufficiently sustain the institution
during its early development.

* Begin loan approval interviews with perspective clients.

* Assign a field officer to chosen client(s) or groups. Proceed with loan delivery and recovery
processes.

PLANNING

The planning discussed here is geared toward determining the overall direction of the organization.
In practice, this often results in a choice of markets to be served—people with AIDS, arid region
farmers—or products to be offered—small loans to establish new businesses, solar water heaters.
The planning might also result in a decision to strengthen an aspect of the organization—expertise
sufficient to purify water of any quality to be encountered in the region. Planning is useful
because it increases the chance that the outcome of a project will be the desired outcome.
Thinking about what you want and where you are beforehand will help get you there. Planning
is also useful because it reduces wasted effort—a plan specifies a particular set of steps leading
to the goal as directly as possible. The process of putting the plan together can help an
organization clarify its mission, improving its effectiveness when it is implementing the plan.

The discussion below draws heavily on Business Planning and Financial Modeling for
Microfinance Institutions, A Handbook, Tony Sheldon and Charles Waterfield, Consultative
Group to Assist the Poorest, World Bank, Washington DC 20433 USA, 1998. The first article
in this chapter also discusses planning.

REASONS FOR PLANNING

A reason for an organization to plan is to decide the most effective way it can achieve its goals.
An often quoted remark is “Success comes from doing the right thing, not from doing things
right.” Planning is selecting the right thing to do. Another part of planning is deciding how to
implement the plan, determining the set of specific steps to be done. Planning improves the
efficiency of the project once it is implemented. Another important reason for preparing a
defensible plan is to gain credibility with donors and other funding groups. A benefit of preparing
a plan is that the process builds cohesion within the group—when the plan is being prepared,
members of the group have an opportunity to reflect on the group’s mission and to influence
the strategy. A related benefit is that an agreed upon plan focuses the efforts of everybody in
the group on the same objectives and actions.

PROCESS OF STRATEGIC PLANNING

Strategic planning begins with study of three issues: the organization’s objectives, its internal

strengths and weaknesses, and its external situation, including needs, clients, competition, and

government regulations. Possible things the organization can do or directions it might pursue

can now be developed, consistent with the study just completed. The next step is evaluating and

comparing these alternative directions or steps so as to select the most promising. From the chosen

strategy then operational plans—detailed plans for implementing the strategy—are designed.
To outline the planning process, we use a fictitious microfinance organization.
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Objectives

An organization’s objectives can be broken down into missions and goals. Missions specify the
problems the organization addresses. Goals are the specific things the organization intends to
accomplish. The mission of a microfinance organization might be to give small loans in order to
assist poor people in a particular community wishing to start businesses. A corresponding goal is
to be able to give 75 loans within the first year and to increase this number to 230 within three
years. The mission should specify the organization’s intended clients—members of a particular
community in our case. A full mission statement would state the organization’s values—in this
case, perhaps, to enhance clients’ self-determination and increase the availability of goods and
services in the community. Missions specify the issues the organization is addressing and the
organization’s core values—what it wants to do and how. Goals are specific: to assist the members
of the organization in realizing what actions have to be taken when and to allow members to
evaluate progress.

Time spent thinking about missions and goals is worthwhile. Without an agreed sense of
mission members of an organization may attempt to take the organization into too many different
areas—for example, a microfinance organization might try to offer literacy classes in its com-
munity. The risk when an organization tries too many things is that the original purpose does
not get done. Almost always a community will have many needs, but an organization is more
likely to improve conditions if it focuses its efforts. Of course, the members of an organization
can agree to change the mission—perhaps literacy is needed more than small loans—but the
choice should be made deliberately. Goals should be realistic but challenging, so they should
be set carefully. Not attaining a goal after working hard will discourage members of the
organization, but people tend to respond to challenging goals by working harder. Vague goals
such as “Next year we want to help as many people as possible” are less challenging because
an argument can be made that any sort of performance did satisfy the goal. Of course, a risk
exists that focus on a specific goal will divert attention from the organization’s real mission.
Satisfying the goal of 98 percent loan repayment may mean that loans are not being given for
risky projects that could benefit the community more than those that have an assured payback.

Internal Strengths and Weaknesses

Knowledge of an organization’s internal strengths and weaknesses—its capacity—is essential
when deciding what an organization should do. Considering internal strengths and weaknesses
is sometimes referred to as doing a “resource assessment” or an “institutional assessment.”
Knowledge of where an organization is weak is a guide to what it should do to strengthen itself.
In looking at internal strengths and weaknesses a microfinance organization might look at the
capabilities of its loan officers: how well they have performed, their experiences, their training.
The organization might also look at its human resource management—how well they recruit and
train. Is staff turnover high? Is an effective incentive system in place? Equipment needs should
be considered: Are appropriate computers available? Are the offices conducive to serious discus-
sions with clients? Financial capabilities are important: Does the microfinance organization have
access to sufficient funds to meet its goals? Does it have a suitable mix of funding sources,
without too much dependence on external grants? Internal strengths and weaknesses can often
be broken down, as was just done, into questions about people, about facilities, and about finances.

External Threats and Opportunities

Usually the external factors most important when planning include client needs, competing
organizations, and government regulations. In assessing client needs, one looks at how many
possible clients have a particular need. One also looks at trends over time. Is it likely the number
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of people with a particular need will increase? A microfinance organization would look at how
many entrepreneurs operate in the area the organization serves, whether this number will increase
or decrease in the future, and how many of these entrepreneurs are likely to become clients.
The organization might also look at trends in the businesses these entrepreneurs do. Competition
needs to be studied, both from other microfinance institutions and from other lenders—for example,
informal credit schemes and the clients’ suppliers. Government policies need to be examined
closely because they can destroy a business or create an opportunity for a successful enterprise.
A low interest rate ceiling may prevent a microfinance organization from recovering its full
costs. Technological change—such as the wide availability of the Internet—may create signif-
icant opportunities and needs to be monitored regularly.

The first part of strategic planning then consists of examining an organizations objectives
and then looking at its internal strengths and weaknesses and its external threats and opportu-
nities. The acronym SWOT is sometimes used to describe the process of looking at Strengths,
Weaknesses, Opportunities, and Threats.

Choice of Strategy

With objectives in mind and a SWOT analysis completed, the organization can choose a strategy.
New strategies often consist of new markets or new products. If a microfinance bank notes that
its clients are using another institution for foreign exchange transactions, it might decide to
establish its own forex department. If the SWOT analysis uncovered an ethnic group in its
geographical area unserved by any microfinance organization, it might consider ways of reaching
that group. Some strategic possibilities are internally directed. Offering a new product may
require that the organization gain new expertise. The strategy in this case can focus on the
expertise: “to be the most knowledgeable microbank in the agricultural area.” A valid strategy
can be simply to reduce costs by instituting internal efficiencies.

In practice, often a single strategy emerges clearly from the analysis. When it does not, several
alternative strategies can be formulated and one chosen. The founder of Amazon.com is supposed
to have considered over 20 different products before deciding to sell books. Developing alter-
native strategies requires creativity. It also requires understanding of the important characteristics
of an enterprise—realizing what clients/users will support. The choice of which alternative to
implement is made basically on a benefit/cost basis. In the armaments business the question is
which alternative will deliver the “most bang for the buck.” Does a microfinance organization
help the poor more by opening another office in a different part of town or by offering classes
in accounting for beginning entrepreneurs? In selecting an alternative one balances the possi-
bilities of external opportunities with the likelihood that the organization has the internal capa-
bilities to exploit these opportunities. In making the selection one balances numerical estimates
of revenues and costs with judgments about users’ choices, unforeseen expenses, possible future
changes in technology, and other risks. A microfinance organization would be significantly
affected by all the uncertainties just listed and also by governmental policy changes.

OPERATIONAL PLANS

A strategic plan must be translated into operational plans. What specific actions must be taken?
What people are needed to do these things? When should they be done? In the case of a
microfinance organization, a schedule and a budget must be developed for every product and
branch office. When will the product be offered? What must be in place before the product
can be offered? When will the branch be opened? What has to be done to open the branch?
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FIGURE 15
Strategic planning.

What people must be hired or assigned? What facilities must be opened or sourced? What legal
permits are necessary? How much money will be required to start? When is the money needed?

Specific plans are also needed for day-to-day operations. These plans may have to be modified
once operations start, but unless they are made carefully beforehand it is possible that essential
steps will be overlooked. One thing that must be set up initially is a way of knowing if operations
are proceeding as expected—a so-called control system. Are costs and revenues on budget? For
a microfinance organization the outstanding balance of overdue loans might be calculated each
week, as well as the number of loans made and total amount of money disbursed. A manufac-
turing project might monitor number of items produced, number sold, and labor costs each week.
The planning process starts with the formulation of overall objectives and results in a way of
measuring if specific objectives were reached.

The chart in Figure 15 summarizes the planning process.

PROJECT SELECTION

Project selection starts by looking at community needs—doing a needs assessment. A needs
assessment will nearly always uncover many candidate projects: How should an organization
decide which needs to address? The organization must also look at its and the community’s
capabilities—do a resource assessment. Project selection is done by going back and forth
between what is needed and what is feasible for the organization. Success comes to an
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organization by picking its shots: Is a project feasible? Will doing the project make an impact?
Can the organization do the project better than other organizations? Is a comparative advantage
possible? Can the project contribute to the organization’s skills and reputation? Risk and
reward must be considered—nearly always the projects that can offer major benefits are risky.
Local people, of course, have special expertise and must be involved in selecting projects for
implementation.

NEEDS ASSESSMENT

Selecting a project that addresses the needs of a community involves defining the need and
involving community members in the process. The success of a project depends on an accurate
needs assessment that involves the participation of many different groups in the community.
Conducting a needs assessment is not only a way to identify what is missing in the community;
it is a source of community buy-in as well. An accurate picture of a community comes from
soliciting opinions in formal interviews and collecting the information that emerges in casual
conversation. Each setting provides unique opportunities for community commentary. Conse-
quently, neither source of information is complete without the other. Surveying the entire
community may not capture their attitude toward the project nor does it provide a relaxed
opportunity during which to make suggestions. On the other hand, judging a community’s need
solely from informally conversations may exclude critical groups like government officials and
may not be based on a representative sampling. This section discusses how to balance both
methods as well as how to incorporate participation in each step.

FORMAL NEEDS ASSESSMENT

The goal of a needs assessment is to gather an accurate picture of the resources available and
unavailable to a community by soliciting information from a representative sample of the
population. In assessing the needs of a community, it is important to balance the breadth and
depth of the information gathered. This goal requires talking to as many randomly selected
people as possible and interviewing each person as extensively as possible. In order to balance
breadth and depth, formal needs assessments often take the form of short surveys of many people
and long focus groups with selected community members.

EXPANDING THE BREADTH OF INFORMATION: SELECTING
A REPRESENTATIVE SAMPLE

By selecting a representative sample of the community, one safeguards against soliciting opinions
from one group—those people involved in neighborhood organizations, for example—while
overlooking the agenda and interests of another group-subsistence farmers located farther from
town, for example.

The less time you have to devote to conducting surveys, the more critical it is that the sample
is representative. For example, by talking to every other name in the phone book, you will
probably talk to representatives from every group in the community, since you will have spoken
to a large portion of the population. However, talking to every other person is time consuming,
especially if the phone book is for Manhattan, so talking to every fiftieth name may be more
plausible. The drawback of decreasing the pool of people you contact is that there are more
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opportunities to miss a certain perspective of the issue at hand. To ensure the selection of a
representative sample, one must be careful to talk to as many different people as possible. For
example, talk to people in different areas of the market buying items of all kinds and price so
that the people interviewed represent a cross section of income levels, occupations, and interests.
More simply, talk to people leaving a church at different doors or at five-minute increments so
that one family or social group does not dominate your results.

Selecting a representative sample is tied closely to the method of solicitation. Most obviously,
in the developing world, using a phone book to select names would omit a significant portion
of the population, while only representing the opinions and status of people above a certain
income level. Door-to-door canvassing, or selecting people randomly at a street corner, in a
market, or at a soccer game may be a better way to find a representative sample. However,
each of these methods of selection has the potential to skew the result. Sampling from one
neighborhood, surveying market-goers instead of farmers or churchgoers instead of a secular
community, can create a distorted picture of a community’s need. There may not be an ideal
method to select a sample, but by identifying how the mode of selection may skew your sample,
you can try to counterbalance by canvassing in several neighborhoods or by visiting churches
and schools.

ADDING DEPTH TO THE INFORMATION: CONDUCTING
FOCUS GROUPS

One of the drawbacks to surveys is that they do not offer detailed information about a community.
Because you are stopping people on the street or visiting their homes unannounced, the survey
must be short so as to impose as little as possible. In order to avoid sacrificing an understanding
of the complexity of the situation or its history, it is helpful to bring people together for a more
probing discussion about a need.

Focus groups often build on the findings of the surveys. Once a need is identified through
the surveys, or trends emerge from the responses, focus groups provide a forum to follow-up
on these trends. Focus groups should have a facilitator that guides the discussion around the
topic of nutrition and food availability, and someone should record the discussion. Again, focus
groups should be conducted with as many different groups as possible, representing a wide
range of interests. These groups should be divided in a way that is appropriate for the issue. For
example, on the topic of nutrition, you may want to talk to a group of farmers and a group of
market-goers, or you may want to structure your groups around ethnicity or income level. The
combination of in-depth focus groups with a few strategically selected segments of the population
balanced with general surveys of a larger portion of the community will allow you to get a sense
of the overall need as well as some of the intricacies surrounding it.

INFORMAL NEEDS ASSESSMENT

Surveys and focus groups can reveal a substantial amount of information about a community’s
resources, but surveys and focus groups cannot always capture the attitudes and opinions of
community members about a project or a need. The formality of interviews and the fact that
the assessor is an outsider can lead to reticence in community members. Both of these factors
are inherent to the situation and therefore hard to overcome. One barrier to performing an
accurate assessment is that community members in developing countries may tell outsiders what
they think the outsider wants to hear. People are not necessarily maliciously lying; they simply
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want to please the outsider. As a result, informal conversations can often lead to discovering
information or discovering the “real situation” that would never surface through formal assess-
ment. As opposed to direct questioning, in informal conversations, community members are not
put in a situation in which they feel the need to please the outsider.

More fundamentally, community members will undoubtedly have strong opinions and ste-
reotypes about Westerners. Whether or not you fit the stereotype, it will be imposed upon you
by community members. Stereotypically, Westerners are patronizing, dominating, and often
destructive. Simultaneously, there is often an obsession and admiration with the West that makes
for a tricky love-hate relationship. An outsider cannot escape playing a role in this relationship
regardless of whether or not the outsider is aware of this dynamic. In any situation it is critical
to consider how you may be perceived separately from your intentions, but when the subtext of
the relationship is extremely polarized, as it is in developing countries, it is essential to analyze
how you are perceived. By addressing this perception through personal relationships with
community members, it is possible to move through the stereotypes so that the community’s
perceptions mirror your intentions.

RESOURCE ASSESSMENT

Resources are the capabilities of the organization—the internal resources—and of the commu-
nity—the external resources. In general resources are people, technology, and money. Money
is discussed in the “Financial Assessment” section. People resources basically refer to what the
people in the organization can do well, but it is convenient to also include the organization’s
administration. Technology resources include technological expertise of the people in the orga-
nization and also the equipment—tools, computers, and machines—possessed by the organiza-
tion or available to it. Resource assessment for a single entrepreneur thinking of starting a new
business, perhaps tailoring, is captured by the Five Finger approach.

. Do I know the technology?
. Where will I sell?

. Will I make a profit?

. Do I have money to start?

N B~ W N =

. Will I be able to contribute some money to my family?

(The last three questions are, of course, financial.)

People resources are evaluated by looking at the skills and experience of people in the
organization, if it already exists, and people likely to join the organization. An exciting new
project may very likely attract new people into an organization. In fact, an exciting new project
might be essential to retain good people in an existing organization. A related question is whether
an existing organization is too stressed presently to take on a new project—new people will not
contribute at first. A new project, especially if it is larger than what the organization had done
previously, may require significant accounting, computer, or administrative skills. Does the
organization have these? If not, how will they get them? If an organization is considering several
alternative new projects, it may be fruitful to consider briefly the administrative requirements
of each and then match those requirements to the experiences of people in the organization. If
an organization is just starting, it is especially important that administrative requirements be
kept in mind. More organizations probably failed because they could not handle the business
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aspects than because the technology—machinery, medical test, seed, and so forth—being pro-
moted did not work.

Administrative procedures—such as cost accounting, hiring and training practices, salary
structures—need to be assessed. Able people can establish or improve these but not overnight
and not without significant effort. The “culture” of the organization should be considered.
An organization that rewarded innovation and flexibility in meeting community needs may need
to change significantly to handle a large external grant requiring accountability. The analogue
is a mature organization that must deal with an entirely new clientele. Just as administrative
systems can be instituted so the culture can be changed, but such a change requires understanding.

Technology resource assessment consists partly of looking at what people in the organization
can do, after training if necessary. The other part is looking at what technology is available
locally. To create a sustainable project, one should be selected that does not depend on imported
material or expertise. A project that requires expensive material or imported supplies is unlikely
to be maintained after an expatriate designer leaves. The same is true for technical knowledge.
If local people do not already have skills required for maintenance and upgrading, then training
must be provided. The more a project uses local material and knowledge, the more likely it is
to be maintained and used by the community after the founder has left. The assessment issue
is understanding what expertise is present in the organization and what hiring and training can
acquire. Local people can usually learn a great deal rapidly if trained sensibly but if the need
for training is not attended to—assessed—the project will probably have difficulties.

Other organizations in the community will probably be involved in similar technologies.
Hardly ever does only one person learn about a new technology. It is in everyone’s best interest
to form collaborations that facilitate beginning the project and build capacity in local organiza-
tions. Using the resources available from other organizations and community groups involves
more people in the project, increasing their investment in the project’s success. The assessment
issue is knowing what is going on in the community.

OFFICIAL APPROVAL

Attention must be paid to the attitudes of government officials. Ways of gaining support of
regulators vary depending on the situation—the same is true in the United States. At the least,
one should inform officials of plans. Respect and integrity will usually go a long way toward
gaining approval. The issue can be very important in many cases, even though general advice
is not possible.

FINANCIAL ASSESSMENT

The basic question in a financial assessment of a project is whether the benefits from the
project—earnings or community improvements—are greater than project costs. If the costs are
less than the benefits, then the project does not make financial sense. The question is complicated
because (1) some intangible benefits—maternal health, for example—cannot easily be given a
monetary value, (2) some costs are paid only at startup—tools, for example—and others reoc-
cur—workers’ wages, for example, and (3) benefits usually come some time after the costs and
the delay makes the benefit less valuable—a community is better off if a new health clinic is
available next month rather than next year. A second financial question is how much cash is req-
uired to start the project. Even if a project offers a huge payoff, it cannot be started unless the
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startup money can be raised. These two financial questions correspond to 3. and 4. of the Five
Finger approach. 3. Will I make a profit? 4. Do I have money to start?

Basic techniques of financial analysis are described in the “Financial Viability” and “Dis-
counted Cash Flow” sections. An essential idea is that money spent later costs us less than the
same amount of cash spent now. If we spend money two years from now, we can earn interest
until we spend it. Because two years’ interest will be earned, the amount we have to set aside
now is less than if we have to spend the money now. The same argument applies to money
received in the future—we are losing the interest we might have collected if we had the money
now. Even if the cash involved would not have really earned interest, we are still worse off until
the money is actually received or, in the case of money paid in the future, better off to be able
to use the money until we pay. The result is that future cash payments and receipts must be
multiplied by a “discount factor” to make them comparable to cash paid or received now. How
to estimate the numerical value of the discount factor is described in the “Discounted Cash
Flow” section.

The financial assessment process can be straightforward and easily explained with an example.
A community that is not connected to electric power utility is presently using automobile storage
batteries and dry cells to operate the electrical appliances in the village—radios, cassette players,
and small lights. The amount of cash being spent each year on dry cells is $100 (We will do
this calculation using USS$). A storage battery is purchased each year for $50. It is recharged
by putting it in a farmer’s truck and run up and down the highway for an hour. The farmer
charges $15, and recharging must be done four times a year. Storage batteries must be replaced
after five years. A photovoltaic system is proposed using rechargeable dry cells. The photovoltaic
system will cost $600 and will last ten years. The only maintenance required is rebuilding the
wooden support structure after five years—a cost of $75. The annual discount factor has been
estimated at 0.909—corresponding to an interest rate of 10 percent. We need to do a financial
assessment of the photovoltaic system.

We start by calculating the benefits and costs that we can put a cash value on. Benefits in
this case are the money not spent on dry cells and the storage battery. These costs are shown
in the chart below. The annual costs for storage batteries is 4 X $15 plus $50 in year 1 and 6.

Year 1 2 3 4 5 6 7 8 9 10

Dry Cells 100 100 100 100 100 100 100 100 100 100

Storage 110 60 60 60 60 110 60 60 60 60
Battery

TOTAL 210 160 160 160 160 210 160 160 160 160
COST

Discount 1 0.909 0.826 0.751 0.683 0.621 0.564 0513 0467 0424
Factor

Discounted 210 145.5 132.2 120.2 109.3 1304 90.32 82.11 74.64 67.86
Costs

Total cost of dry cells and storage battery $1,162

The total cost of these dry cells and storage battery for ten years, after discounting, is $1,162.
This cost would not have to be paid if the PV system were installed, so the benefit of the PV
system is $1,162.

The costs of the photovoltaic system are shown in this chart.
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Year 1 2 3 4 5 6 7 8 9 10

Photovoltaic 600 0 0 0 0 50 0 0 0 0
System

Maintenance 0 0 0 0 0 75 0 0 0 0

TOTAL COST 600 0 0 0 0 125 0 0 0 0

Discount 1 0909 0.826 0.751 0.683 0.621 0.564 0.513 0467 0424
Factor

Discounted 600 0 0 0 0 77.62 0 0 0 0
Costs

Total cost of photovoltaic system $677.6

We see the cash benefits—$1,162—are significantly higher than the cash costs—$676.60.
This project makes financial sense. If the cash benefits came out smaller than the costs, then a
project should be looked at carefully before proceeding, although intangible benefits may make
a money-losing project worthwhile.

One might now look at intangible costs and benefits of the photovoltaic system. A person in
the village points out that trips to the nearby town to buy batteries are an opportunity to visit
relatives. If the batteries are recharged in the village, this opportunity will be lost. Another person
says she is worried about chemicals leaking from discarded dry cells and would be grateful for
rechargeables. The farmer whose truck had been used in recharging the storage battery may be
disappointed to lose a source of earnings. Recharging batteries locally may be more dependable,
since stores sometimes run out. People involved—those living in the village—will have to weigh
these intangibles with the cost saving and make a decision.

In many cases, aid agencies need to compare different projects to choose those for funding.
The costs of these projects, as well as the benefits, may be different. For example, the same
village might also be considering a wind-powered system to grind corn. A cash benefit-cost
analysis, similar to the one for the photovoltaic system, shows benefits of $1,000 and costs equal
to $400. Which project should the agency fund? A common approach is to use the benefit/cost
ratio. For the PV project the ratio is 1162/676.60 = 1.72. For the wind-powered project the
benefit/cost ratio is 1,000/400 = 2.5. Because the latter project has a higher benefit/cost ratio it
looks more promising. People at the aid agency would argue that $1.00 put into the PV system
gives $1.72 benefit, but $1.00 put into the wind system gives $2.50 benefit. Of course, a
benefit/cost ratio is only useful when intangible benefits and costs are also considered.

Another aspect of a financial analysis is determining the initial—startup—costs. Even if the
photovoltaic system in the example has benefits greater than costs, it may not be feasible for
the village if the $600 required to buy the panels and the rechargeable batteries cannot be raised.
An advantage of using dry cells is that the initial costs are low. In many cases projects will be
funded by outside agencies that will scrutinize the startup costs carefully—some agencies only
give startup money. Organizations should not be discouraged by high startup costs because many
times external agencies will donate funds for initiating projects.

A final aspect of a financial assessment is consideration of risk. How likely is the photovoltaic
system to fail completely after seven years? To be blown over in a windstorm? Will the cost of dry
cells increase or decrease significantly in the next ten years? It is risky to make a major commitment
to a technology not yet used in a region. It can also be a risk not to embrace new technologies. A
way to understand the implications of various happenings is simply to work out the costs and
benefits for likely scenarios. It might be reasonable to expect the cost of dry cells will be reduced
greatly so annual costs for using dry cells would be only $25 rather than $100. In this case the
first chart becomes the following.
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Year 1 2 3 4 5 6 7 8 9 10

Dry Cells 25 25 25 25 25 25 25 25 25 25

Storage 110 60 60 60 60 110 60 60 60 60
Battery

TOTAL 135 85 85 85 85 135 85 85 85 85
COST

Discount 1 0909 0826 0.751 0.683 0.621 0.564 0.513 0467 0424
Factor

Discounted 135 7727 7021 63.84 58.06 83.84 4794 43.61 39.7  36.04
Costs

Total cost of dry cells and storage battery $655.50

Now the photovoltaic system looks much less attractive because its cost is greater than the
benefit. Those responsible for project selection need to decide which scenarios are plausible and
analyze these in depth. Accounting for risks in most cases requires much good judgment.

STRATEGIC ASSESSMENT

The long-term implications of selecting a particular project need also to be considered. Some
implications relate to people. If a village installs a photovoltaic system, will the knowledge
gained by people in the village permit further improvements? If a photovoltaic system is installed,
will certain people in the village—those deciding whose batteries are recharged first—gain
power, reducing equality within the community? Some implications are technological. Will a
new project bring equipment into a village that can be used for something else? A clinic that
does tuberculosis screening could probably easily extend its work to include AIDS.

Some implications relate to long-term financing. Initiating a project may make an organization
uniquely prepared for future developments and thus likely to receive support in the long term.
If an organization promotes PV systems, it may create a niche for itself, doing something that
no other organization is doing. Some projects may have negative long-term financial implications,
as when the project requires continued infusions of money or foreign investment. To be successful
in the software development business—often proposed for India—a company must be prepared
to invest regularly in computer hardware. Earnings cannot be invested in the community if they
must be reinvested in the business. The last finger of the Five Finger approach gets to the
difficulty: “Will I be able to contribute some money to my family?” Strategic assessment requires
much foresight. A pattern for going about the analysis is to think about what a needs and resource
assessment would be like five years from now if the project is done.

THE CHOICE

Final project selection is based, of course, on the assessments just described. At the least these
assessments should indicate which projects should not be considered further. One issue that
should be taken into account is consistency. Projects that are inconsistent with what the
organization has done in the past or with the organization’s sense of itself will probably be
hard to implement. Efficient implementation requires both that the new technology work and
that the new organization function effectively. A major change in the organization’s operations
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may be necessary if the organization’s environment has altered greatly—a school may need
to respond to the demand for computer training—but such a change will still not be easy. A
project is also inconsistent if it requires so much resources that other worthwhile projects
cannot be done.

Another issue is how other organizations will change, perhaps in response to our change.
Long-term success for an organization probably requires that it do at least one service or business
better than its competitors. Unless a community organization is the only one doing a particular
service—working with teen-age girls, for example—or is recognized for doing the service best,
it is vulnerable to losing clients or financial support. In considering an opportunity for a project,
one needs to consider if another organization will address the same opportunity. If so, the
opportunity is less attractive—perhaps a collaborative effort should be considered.

A major concern for an outside advisor is imposing her or his views when making a selection.
Although an assessment may highlight a particular need, it is not enough that a project is a
response to that need. The project must also be a response to a request from the community to
meet the need. Determining a community need can be an imposition of the interviewer’s values.
For example, assessing a community and determining that there is a need to provide educational
opportunities for war veterans may reflect your values more than a need expressed by the
community. This is not to say that the need does not exist or that war veterans should not have
educational opportunities, but a project based on the assessor’s values rather than a community
request may not garner the support or participation of many community members.

VALUE CHAIN

When evaluating alternatives as part of strategic planning, it is important to comprehend how
the enterprise functions, what aspects are essential for its operations. Understanding the things
that are actually done—the activities performed—gives insight into improving the business, into
recognizing what is important in the business. A value chain shows these various things that the
business does. The value chain for an organization that supplies basic agricultural tools for a
farmers’ cooperative is shown below.

DESIGN PROCUREMENT DESIGN OF

OF TOOL OF MATERIAL WORKSHOP MANUFACTURE DELIVERY

FIGURE 16
Value chain.

The value chain can be used in cost reduction studies or in initial planning. Using the value
chain in Figure 16 to analyze how costs might be reduced, the workshop director would look
at each step individually: Is it possible to redesign the tools to reduce costs? Can metal be bought
more cheaply? When the director is trying to decide if a new enterprise is worth doing—for
example, should the organization manufacture cooking utensils—an important question is
whether the organization can do it better than competitors. If the enterprise does not excel in
one of the activities in the value chain, then it is unlikely the enterprise is making a significant
contribution. The value chain suggests possible ways the organization could excel. The workshop
described by Figure 16 might be better than any other in the logistics of delivering tools to
farmers. When attempting to improve operations one must keep in mind the steps that make the
organization better than others and not diminish them.
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PROJECT EVALUATION

This section is based heavily on the A.l.D. Evaluation Handbook, April 1987, Agency
for International Development, Washington, DC.

PURPOSES OF EVALUATION

The purpose of evaluating projects is to assist managers in making well-informed decisions.
Both ongoing and completed projects should be evaluated. The information gained is used for
somewhat different purposes. An evaluation of an ongoing project may suggest ways of improv-
ing the remainder of the project. An evaluation of a completed project should be used to improve
future projects, even decide which future projects should be undertaken. If the results of an
organization’s activities are not both analyzed and documented, the organization will have
difficulty learning and will not improve its performance.

The reason for evaluating ongoing projects is to plan the next set of steps. When a project
is proposed not all possibilities and problems can be forecasted. The present relevance of the
original project objectives should be reassessed, as well as assumptions made when the project
is planned. In planning an AIDS awareness project, the project director may have believed that
urban and rural populations needed to be served differently, but in the initial stages of the project
it may become clear that sufficient movement between cities and the country takes place so the
populations can be treated identically. Another reason for evaluating is to ascertain whether any
aspect of a project is not progressing as expected—those that are not may need extra attention
or may be abandoned. Evaluating an ongoing project can encourage discussion about how the
project can be improved

The reason for making a final evaluation is to make future projects more effective. The
evaluation should include both a set of lessons learned and recommendations about future
projects. A lesson learned from a drought relief program is that timely and well-documented
warnings of famine are not always heeded by government officials and donors. A recommen-
dation is that effective systems be set up to communicate warnings and mobilize appropriate
action. Another reason for doing a final evaluation is to promote dialogue—in the drought relief
case, among aid agencies, NGOs, and national governments—about the problem addressed by
the project. Final evaluations are especially important when follow-up projects are planned.

It goes without saying that for an evaluation to be of benefit it must be read. It is the
responsibility of the writer to make it clear and functional. It is also someone’s responsibility
to make the evaluation available to those who will benefit from it—the project director in the
case of an ongoing project and the project planner in the case of a new project. It is equally
the responsibility of the project director to make use of the evaluation. People planning new
projects, especially, should search out evaluations of related projects and keep the lessons given
in mind.

WHAT TO EVALUATE

An evaluation of an ongoing project should give the manager information about how much
money was spent and how much has been accomplished to date. Is the project on schedule? The
evaluation should also consider whether the external environment has changed since the project
was initiated—do the same needs and constraints exist? Privatization of the government ministry
that operated the telephone service will affect a project offering wireless telephony to villages.
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Short-term effects, intended or not, of the project should be monitored—for example, has a
skills training project taken men from their homes and thus decreased child care? Progress
toward sustainability should be considered—what can be done now to improve the likelihood
that the project will continue after external funding ceases?

The evaluation of a completed project should include the same kind of information. Was the
project effective? Did it accomplish its objectives? Was the project efficient? Were the benefits
produced at a reasonable cost? Are the project objectives still relevant to what the organization
wants to do? What consequences, both positive and negative, did the project have beyond its stated
objectives? A project intended to strengthen an engineering program at a university may have the
unintended consequence of a significant increase in the demand for telephone service as students
learn to use e-mail. A final aspect to be evaluated, again, is sustainability. What will be left when
project funding has stopped? The evaluator should note that the questions being asked are deeper
than merely a listing of the project outputs—things built or number of people trained.

OUTPUT FROM EVALUATION

The two most important outputs from an evaluation are the lessons learned and the recommen-
dations. Lessons learned can relate specifically to the project itself or can relate to broader
questions about the usefulness of a particular approach. A project to improve an arid region
cereal could show the advantages of doing the research at a local university. It could also
demonstrate that emphasis should be on distribution of existing seeds rather than development
of new ones. The list of lessons is an opportunity to give advice to colleagues. Recommendations
are actions that will improve performance, either of an ongoing project or of a new project
similar to the one evaluated.

A large agency of the United States government, U.S. A.I.D, uses the following structure for
reports from evaluations.

. Executive summary

. Purpose of project

. Purpose of evaluation

. Findings—history and outcomes

Conclusions—implications of outcomes

. Recommendations for changes in current project or design of future projects

. Lessons learned—about project design and broad actions. Some conclusions from no. 5
may be repeated here, but the emphasis is on generally applicable insights.

PROCESS OF EVALUATION

The results of an evaluation will be more useful if the evaluation process is considered from the
beginning, when the project is initially planned. The data useful in making an evaluation should
be identified before the project begins. For example, an evaluation may require comparison of
two situations—for example, the number of calories in a typical child’s diet before and after a
new cereal was introduced. The baseline data must be collected early in the project. If a purpose
of the evaluation is to allow a midcourse correction, then thought must be given early as to what
data will indicate a need for project modification. In designing the project the question “What
data will I need to know to determine whether the project is successful?” needs to be kept in mind
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These are the major steps in preparing an evaluation.

1. Incorporate an information component in the design of the activity as part of original
proposal. Some important questions are the needs addressed by the evaluation, the
variables to be tracked, and the data sources.

2. Decide when to evaluate. An important determinant is when the information is needed.

3. Plan the evaluation. The objectives/uses of the evaluation need to be determined. Specific
questions to be addressed in the evaluation need to be listed—questions getting to the
issues above of effectiveness, efficiency, relevance of project to present needs, conse-
quences, and sustainability. The plan also needs to specify a schedule and who will do
the project.

4. Write a short document, stating the plan succinctly. This document is to be used by the evaluator,
by people involved in the project, those who funded the project, and others interested.

A question that needs to be decided is whether to use external or internal evaluators. An external
examiner can bring fresh perspectives and state-of-the art knowledge. He or she does not have
allegiances to the people who managed the project and thus may be more objective and able to
serve as an arbitrator among parties. An internal examiner knows the organization and so can
get up to speed quickly, understands the constraints on recommendation, and has a better chance
of following up on recommendations. In many situations it is easier and less costly to assign
an internal evaluator than to hire an external one

SUMMARY

Evaluation is important if an organization is to improve its performance. Evaluations should
consider as relevant effectiveness, efficiency, relevance of project to present needs, consequences,
and sustainability. The most valuable part of an evaluation for a user should be the lessons learned
and the recommendations. The process of making an evaluation should be planned logically from
the beginning of the project.

HOW TO EVALUATE

Katherine Evans

After a project has been planned and implemented, an evaluation allows project designers to
take stock of the project’s success, get credit for that success, and learn how to improve the
project. The degree to which an evaluation can do any or all of these things depends on including
community members in the evaluation and asking the right questions.

WHY EVALUATE?

Most fundamentally, evaluation is a means for demonstrating project effectiveness to donors,
supervisors, staff, and community members. Evaluations answer the question “To what extent
were stated project objectives attained?” In this way, evaluation measures intended impact.
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Evaluation also identifies unintended impact. By asking, “What results did the program
produce?” project staff can note all of the effects of a project and make adjustments if the project
has negative side effects.

Evaluation examines the characteristics of a project that worked and didn’t work. Evaluations
establish a feedback loop to designers who can improve the project’s performance as a result. An
organization cannot learn without data on its impact, provided by an evaluation, or the capacity
to adapt.

Evaluations can also point to potentially productive directions for the future. Through identifying
a project’s strengths and weaknesses, evaluations can inform strategic planning discussions.

Finally, evaluations increase the number of people concerned with the project’s success. Parti-
cipative assessment allows community members to take part in determining a project’s goals
and the method to achieving those goals. Effective performance gives stakeholders reason to
maintain an organization or a project.

QUESTIONS TO CONSIDER BEFORE BEGINNING AN EVALUATION

For Whom is the Evaluation?

Evaluations differ in their emphasis and foci depending on the intended audience. An evaluation
performed for a donor will show how the money was spent and examine the organizational costs
compared to the total benefit created for community members by its efforts. This type of evaluation
focuses on a cost-benefit analysis and measuring impact, often for comparative purposes.

Evaluations intended for internal staff serve a troubleshooting function. They identify areas
to strengthen, potential problems, and effective characteristics. Internal evaluations often allow
for more contextualization and more qualitative data. This article will focus on internal evalu-
ations, aiming to improve project effectiveness.

Who Performs the Evaluation?

There is an active debate about whether evaluations are more effective and accurate if they
are performed by an external or internal evaluator. Each type of evaluator offers different benefits
and detractions. An external evaluator presumably is an unbiased party who can evaluate a
project more objectively than an internal evaluator. An external evaluator may receive more
honest responses from staff and community members whom they interview. However, external
evaluators often have limited time for an evaluation that can result in a superficial assessment.

Conversely, an internal evaluator can understand the context, activities, and objectives of a
project better than an external evaluator. An internal evaluator may have a better sense of the
actual situation and the dynamics of a project. Advocates of internal evaluators generally believe
that an evaluator cannot know a project without participating in it. In the end, the decision of
who will perform the evaluation may be determined by a supervisor or by resources.

How Will the Evaluation be Used?

Evaluations promote accountability to donors and to beneficiaries because they document how
allocated money was spent and they demonstrate progress toward intended outcomes. Evalua-
tions describe the materials and activities used by a project to reach its goals and to what extent
it was successful.
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Evaluations also create a lasting description of a project so that other organizations can avoid
reinventing the wheel. An evaluation should be detailed in its description of the site, activities,
and materials so that other programs can use it as a model.

Evaluations assess implementation for project improvement. In this way, the evaluator
assumes a role in a project’s planning, development, and refinement in addition to monitoring
implementation and reporting progress. An evaluation can prompt project designers to reexamine
their thinking about why or how the project will accomplish its goals.

When?

Ideally, evaluation is a continuous process in the life of a project. Donors generally require an
evaluation annually or with any request for funding renewal. Annual evaluations provide valuable
information to donors and staff, but they do not institutionalize evaluations. An organization
that learns at every step is a result of more frequent formal and informal assessment.

As discussed in the sections on project selection and implementation, evaluations are more
effective if they are part of the initial planning stages of the project. Designers who create and
evaluation schedule, identify goals and indicators, and include stakeholders in that process, lay
the foundation for organizational learning and responsiveness.

What Are the Resource Implications?

An external evaluator, lengthy interviews, and sophisticated data processing take time and money
away from project activities. However, evaluations justify their cost because they improve project
efficiency and identify weaknesses. In the end, the shape of an evaluation inevitably must take
into account available resources and opportunity costs.

HOW TO PERFORM AN EVALUATION

Answers to question about a project’s implementation and impact can come from the project
proposal, participant surveys or interviews, and observation made by the evaluator. The project
proposal provides information about the critical features/activities of a project to an external
evaluator. Self-reports from participants provide information about the implementation of the
critical activities and their effectiveness. Identifying all possible groups of stakeholders and
talking to representatives from each group provide a more objective picture of the project because
different groups may have different uses of the program, and therefore their perceptions of its
effectiveness vary. Personal observations serve to balance some of the distortion in answers from
participants who may tailor their answers for an outsider. However, the presence of an observer
may alter what takes place; it is not possible to be a fly on the wall.

The first step in evaluating a project is deciding what to look for. This question was answered
in the planning stages of the project when designers determined indicators that reflected the
goals of the project and measured the baseline for each of those indicators.

For the purposes of creating an accurate description of a project as a reference for other
organizations, the next step is placing the indicators in political, cultural, and geographic context.
In the case of water purity, contextualizing that indicator means explaining larger influences on
the indicator. For example, have recent economic events left more people homeless, or has a
recent election led to an increase in resources allocated for public sanitation projects.

After describing the setting of the project and the external factors that affect the success
of a project, an evaluation describes the project’s activities: How is a project implemented?
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This part of the evaluation also involves interviewing participants and/or making observations.
Questions include: In what activities were community members intended to participate? Did
they participate in those activities? Who makes policy decisions? What informs those decisions?
What is the theory behind a project’s activities? (Why do the designers think the means of the
project will achieve project goals?) For example, the goal of the project may be family planning,
and the activities try to achieve this indirectly by offering classes to women in nutrition,
household finance, and weaving on the theory that empowering women through relevant edu-
cation will empower them to make reproductive decisions. Identifying the theory behind a
project’s activities can provide insights into whether that theory is justified in the context of this
project.

Surveys and interviews are the primary means of collecting information from community
members. An evaluator may choose to rely on interviews because he/she can ask follow-up ques-
tions, however the presence of the interviewer may affect the answers, in which case, a survey
that is distributed to participants and collected anonymously may be preferable. Interviews and
surveys can be closed- or open-response. A survey that is closed-response asks multiple-choice
questions; an open-response survey provides space for participants to fill in their own answers.
Closed responses are easier to tally and process, but open responses may evoke opinions that
would not otherwise be disclosed. The basic question is “What impact has this project made in
your life (positive or negative)?” Clearly, the questions should be specific to the goals and
indicators of the project. Examples of questions to community members include “What is the
goal of this project? Is the project successful? What activities do you participate in? What has
changed in your life as a result of this project? What do you like about it? What would you
change?” as well as questions that indirectly examine to what extent the project has reached its
goals in relation to the community member. Another consideration to keep in mind is capturing
externalities in your questioning. For example, classes in nutrition may not only attain the goal
of decreasing malnutrition but may also affect prevailing attitudes about educating women.
Understanding how a project impacts a community beyond its specific goals is important to
understanding the dynamics of the community and the dynamics of development. A project
becomes truly sustainable when there is the achievement of multiple benefits from any one cost
and more stakeholders are created from the perpetuation of the activity. Asking questions about
broader changes that may have occurred as a result of the project can capture these externalities.

Just as with a needs assessment, collecting information only through formal avenues omits
critical feedback that may be revealed only indirectly and offhand. For this reason, it is good
practice for the evaluator or project designer to have an open-door policy, making it clear to
participants that comments and questions are welcomed.

DIFFICULTIES IN EVALUATION

A recurring concern in evaluations is ensuring their authenticity. If an evaluation is not a faithful
representation of the actual situation, then it is not useful in documenting progress or improving
performance. Authenticity is determined by the validity of the assessment—is your method of
measurement relevant and complete—and the reliability of the assessment—do you get consis-
tent results from the method of measurement?

Controlling and attributing causality is another obstacle to performing effective evaluations.
Projects with intangible goals are especially difficult to evaluate. An evaluator cannot isolate
the causes of empowerment or political participation, nor can an evaluator attribute an increase
in these to a project. Projects that provide a direct service are not as difficult to evaluate, but
even in our example of water purity it must be determined if improvements can be attributed to
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new latrines installed by the project or to a change in government, which invests more money
in sanitation.

Other difficulties arise if donors, supervisors, staff, and community members use different defi-
nitions of impact and performance. Does an evaluator use the donor’s standard of success or
community members’?

Including multiple stakeholders in the evaluation can mitigate each of these difficulties. By con-
sulting representatives from donor, project directors, staff, and community groups, an evaluator
increases his or her ability to represent the actual situation in the evaluation. Community members
who use the project and those who do not may have disparate opinions. The same is true for
project directors and project staff. Consulting many stakeholder groups can also help clarify
issues around causality because each group can contextualize a project differently, so an evaluator
can identify causes attributable to the project by identifying common responses from each group.
Including multiple stakeholders in initial discussions about the goals of the project and indicators
of success avoids problems that arise if donors, staff, and community members disagree on those
definitions. In addition to avoiding pitfalls in evaluation, including multiple stakeholders in
assessment is cost-effective because it combines capacity building and performance monitoring.

DISSEMINATION

A major criticism of NGOs is that internal evaluations are rarely available. Consequently there
is little documentation of their impact. Making your findings available to stakeholders and other
groups avoids this criticism and makes the project more transparent. By distributing the evalu-
ation to stakeholder groups, policy changes that occur as a result of the evaluation can be under-
stood by community members. Disseminating the evaluation widely is an important step in
gaining legitimacy in the eyes of stakeholders because it clarifies the motivation behind policy
decisions. Distributing the evaluation to other organizations allows outside groups to use the
project as a model, through learning from its mistakes and successes. In this way, evaluations
can double as a publicity tool as well as a learning tool.

MANAGEMENT OF PROJECTS

James Crossley

WHAT IS IT?

Project management is the management or administration of an activity that has a definite
starting point and a definite ending point. Examples could be the installation of a village well,
the installation of an automatic money machine at a bank, the implementation of a new pur-
chasing system at a company. Project management therefore differs from operations manage-
ment, such as the daily supervision of a fast food store, the continuous management of airline
operations, or the daily supervision of a farm.

Project managers, sometimes called administrators or supervisors, must also have manage-
ment skills in other disciplines. They must manage people, they must have knowledge of financial
controls, and they may be involved is areas such as personnel health and safety, the environment,
and other concerns.
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THE BASIC PRINCIPLES
Project management is concerned with the three W’s.

e What are we going to do?
* When are we going to do it?
* Who is going to do it? (The resources needed)

A project will have three phases

 The planning phase
* The construction or installation phase
* The implementation or startup phase

THE 3 W’S APPLY TO ALL PHASES OF A PROJECT

What Are We Going to Do?

What we are going to do is defined by the scope document. This can also be called the job
specifications. Individual steps in the project are known as activities. The greatest cause of failure
of a project to be completed on time and within budget is a poor scope document or failure to
follow the scope document. “Scope creep” is common in many projects—the addition of items
to the job without the necessary budget increase. The scope document should also identify possi-
ble items in the project that are not within the scope and should clearly state this. Let us consi-
der the scope document for a simple job—the installation of a wind-powered water system for
a town.

WIND-POWERED WATER SYSTEM FOR TOWN
OF XYZ—SCOPE DOCUMENT

1. Hydraulic studies show that the aquifer will support the withdrawal of 20,000 liters of
water per day. (Reference study document)

2. The system shall be designed to remove 10,000 liters of water per day, based on a wind
velocity of 15 Km/hr to 40 Km/hr.

3. There shall be storage capacity for 100,000 liters to allow for down periods due to wind
conditions and/or equipment maintenance.

4. The project will be responsible for procuring all items shown on bill of materials WM-XYZ.

5. The project will not be responsible for the following.
a. Obtaining the land (1/2 HA minimum)
b. The access road to the site
c. Water piping from the storage tank to the use connection
d. Maintenance costs after the system is turned over for use, except that any equipment
warrantees will be honored

6. The project will provide 24-hour security for the site until the system is turned over for
use. At that time, security is the responsibility of the owner.
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Bill of material for wind powered water supply system for XYZ

Item No Description Quantity Specification
1 Package wind tower with power blades and drive 1 Quotation #99-7 from

shaft to pump. Height 12 meters Tower Africa

2 Spare parts package of blades, bearings 1 Quotation #99-8 from

Tower Africa

3 Pump-10,000 litres/day flow at 50 meters 1 Quotation #11-98-7 from
hydraulic head Goulds Pump Africa

4 Spare parts package of bearings. 1 Quotation #11-98-8 from

Goulds Pump Africa

5 Sand for concrete 2cum

6 Bag cementm-40 kg ea 20

7 2 Cm max aggregate 2cum

8 Water supply for concrete & misc use 500 1/day

9 Chain link fence 2 m high with 6 strand upper 60 m
barbed wire

10 Gate 6 m high with locking facility-i m wide 1

11 Storage tank-10,0000 I capacity-high density 1 Quotation # 99-12-7
polyproplene 10 mm wall. 4 cm pipe size Plastitank PLC
bottom and top nozzles. Sealable inspection
port in top. 2 cm top vent line with insect screen.

12 PVC sanitary grade plastic pipe, 4 cm nominal 30 m
diameter 3 mm wall thickness.

13 PVC sanitary grade plastic elbows, 4 cm nominal 12
diameter weld fitting

14 PVC sanitary grade plastic pipe valves 4 cm 3
nominal diameter ball type-weld fitting

15 PVC pipe glue, solvent type 1/2 liter

16 Pressure gauge- 0 to 20 M range- 4 cm fitting 1

It can be seen that the scope document can be extensive even for a small job. For a large
project such as a power plant or a large office building, the scope document can and should be
several hundred pages. Money spent in preparing a good scope document is probably the best
money spent on a project.

One problem in project administration is determining an approximate cost before design work
begins. This is usually necessary to obtain budget approval. A budget estimate should be prepared.
This can be done by investigating similar installations, obtaining data from technical or business
journals, discussions with vendors, and so on. Any estimate obtained this way must be adjusted
for inflation—not just past inflation but inflation projected up to the time that funds will be spent
on the project. Care must also be taken that comparable scopes are used for the projects. A good
budget estimate—after all considerations such as inflation, location, and scope differences are
factored in—are considered to be accurate plus or minus 30 percent of the estimated value.

When Are We Going to Do It?

Determining what will be done when in the project is called the project schedule. Project sche-
dules are displayed in a graph form. The earliest and simplest of these is called a Gantt Chart.
A portion of a Gantt chart for the wind-powered water system described in the scope above
would look like Figure 17.
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A more advanced scheduling tool is the critical path method (CPM). Here the various
activities are laid out to show precursors or dependencies. For example, pouring concrete depends
on both the completion of the design of the supports and the completion of the road. If either
of these are delayed, the pouring of concrete will be delayed and the tower installation will be
delayed. The critical path can be determined by adding up the required times for all activities
where there are dependencies. Delay in any activity on the critical path will result in an equivalent
delay in the final completion date of the project. There may also be activities where there is no
action, such as the time required for concrete to cure before it has adequate strength. This author
was involved in a project to install a water system in a Central American village. No CPM chart
was prepared. A volunteer team went to the village and poured the concrete base for a storage
tank. They were unaware that concrete must cure for several days and had to leave without
installing the tank. It was necessary to arrange for another group of volunteers to go down and
install the tank much later. Much time was lost and extra money spent.

Who Is Going to Do It?

The other concern that must be addressed in the successful completion of a project is the
resources necessary. These resources can be people, such as engineers, secretaries, purchasing
agents, craftsmen, and so forth, or can be equipment (a crane may be necessary to unload the
tower and the pump).

One of the problems of a project manager is the temporary nature of the job and people
assigned to work for that manager. How does a project manager motivate an engineer who is
assigned to the project when such a project manager is probably not the permanent boss and
might not influence possible promotions or raises for that engineer? The project manager may
also be required to accept personnel that are “surplus” in their current positions because they
do not have the required skills or because of poor work performance. Beware!

To get an estimate of labor and overhead costs for the project, the manager should make a
list before the project starts of all personnel and equipment resources that will be required, along
with an estimate of how long each resource will be needed.

There are computer programs that can assist in managing projects, from very simple ones
such as Project Manager Pro, which could be used for small projects, to Primavera, which is
used for large projects such as power plants. All of these computer programs takes dedicated
time to learn how to use them effectively, from 40 to 80 hours for a small program to hundreds
of hours for the larger. Do not attempt to use a computer program unless you have this much
time to learn the process before the project starts.

Remember the three W’s!

DESIGN AND CONSTRUCTION OVERSIGHT PROGRAM

James Crossley

INTRODUCTION

Design, construction, and beneficial use of capital installations require a systematic and disci-
plined program to assure that architects, designers, and contractors meet the specified needs of
the owner (client). The following program is designed to do this. It is assumed that the Director
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of Planning or other named officer with equivalent responsibility will be the staff officer responsible
for design and construction oversight.

1. Approval of Design

* The Director of Planning must review construction drawings with the architect engineer
on a regular basis during the design phase. The costs of these meetings (at least monthly)
must be budgeted. Errors and oversights caught early in the design process will save signi-
ficant money.

At least 30 days prior to going out for bids (tenders) on construction costs, the architect
will supply a complete set of construction drawings for the clients review.

* Within 15 days of receipt of the drawings, the client will review the drawings and will sign
off the final approval. Minimum sign-offs are the Director of Planning and the senior staff
officer of the facility being designed.

» Based on past experience, construction budgets should contain a minimum 5 percent conti-
ngency for design omissions plus an appropriate contingency for inflation.

2. Awarding of Bids (Tenders)

* Obviously bid price is a major factor in the award, but contractors must also be qualified based
on previous experience. The Director of Planning must review the qualifications and must
interview previous clients for contractor performance. The director of Planning will prepare a
written report of this review with recommendations for the appropriate Board committee.

3. Oversight of Construction

e The Director of Planning will produce weekly reports to appropriate management on the

status of the construction. Adequate clerical/secretarial help must be provided for these

reports. These reports shall contain the following.

—The architect/engineer’s original estimate of percent completion and the budget expen-
ditures by the report date

—The Director of Planning’s estimate of percent completion and the budget expenditures
by the report date

—Any deficiencies noted in construction

—Any predicted labor or materials problems that could impact the schedule or cost

—Reports of meetings with the architect/engineer

Construction oversight must be the top priority of Director of Planning. Other duties in the

organization will be secondary.

¢ A simple project management computer program should be used to track projects.

4. Progress Payments for Construction

* Construction contracts must be written to provide payment only for work adequately
completed. The Director of Planning is responsible for determining the percentage of any
task completed and only then for approving a progress payment.

* Construction contracts must be written to provide for a 10 percent holdback of the final
payment until all work is completed and systems adequately tested.
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5. Construction Deficiencies

¢ The Director of Planning will bring to the contractor immediately any noted deficiency in
construction. Verbal notices will be followed within 24 hours by a written notice with a
copy sent to the architect/engineer.

* The Director of Planning will maintain a notebook containing notes of all conversations
with contractors and with the architect/engineer.

6. Change Notices

¢ Only the Director of Planning may issue change notices for construction work. The Director
of Planning will review with the finance committee if the sum total of the changes approach
the contingency percentage allowed.

» Change notices will be issued to the architect/engineer, not to the contractor.

* Change notices of major significance will be sent to the architect/engineer by certified mail
or will be hand delivered.

RESPONSIBILITY FOR GETTING THE JOB DONE PROPERLY

James Crossley

In different countries, and often in different organizations in the same country, various titles can
be used for the person responsible for getting the job done (sometimes called reaching the
objectives). This person may be titled manager, supervisor, coordinator, administrator, director,
or even commissioner. Although there may be fine differences in an organization between such
titles, the importance is the responsibility to get the job done—safely, on time, and within budget.

An important item in defining responsibilities in an organization is the job description. A
successful project or operation will have job descriptions for all persons in the organization,
from the chief officer to the sweeper. Writing a good job description is not easy, since it must
well define the daily routine responsibilities for the position but must have sufficient flexibility
to handle unexpected conditions that will certainly arise.

We highly recommend that as soon as the staffing plan for an operation or project starts to
develop, job descriptions should follow immediately. Job descriptions are not a fixed document.
They should be reviewed and revised at least annually, more often if necessary.

EMERGENCY RESPONSE PROGRAM

James Crossley

In the last few years there has been increased emphasis in developed countries on the advance
preparation of emergency response programs for industrial establishments, hospitals, universities,
government agencies, and large commercial enterprises. These programs address all or some of
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the threats to life and property from fire, accidents, natural disasters, chemical releases, terrorism,
or civil strife. It is recommended that an Emergency Response Program include the following
sections.

RESPONSIBILITIES

* Who directs the response to an emergency during normal working hours (8 aM—4:30 pm)?
* Who directs the response to an emergency during off hours?

* How will the responsibility be delegated if either of the above persons are away?

* Who is responsible for purchasing and maintaining emergency response equipment?

* Who is responsible for training?

TRAINING

* What training is needed for fire response?

* What training is needed for medical emergencies?

* What training is needed for chemical spill response?

* Who should be trained to respond with minimum risk of personnel injury?
* What training and retraining records should be maintained?

* How should drills be conducted and how often?

EQUIPMENT

* What equipment is needed for fire response?
e What equipment is needed for medical emergencies?
* What equipment is needed for chemical spill response?

* What reserve of water is needed for adequate fire protection, and how can this reserve be
maintained?

INFORMATION TRANSMITTAL

* What method should be used to sound an alarm in case of fire, medical emergency, or
chemical spill?
* When should the fire department be called?

e What training or instructions must be given to nonresponding personnel to assure their
safety?

Which off-site persons must be called in an emergency?

* What is the backup capability if the electric power or telephone system is out of service?
Is a backup radio practical and desirable?
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EXAMPLE OF AN EMERGENCY RESPONSE PROGRAM

This is the form that would be used by management.

EMERGENCY RESPONSE PROGRAM

Program Content

A. Emergency Response Procedures. Actions to be taken by staff when a specific emer-
gency occurs. Written procedures will be prepared for training purposes in the following
areas. Emergency notification instructions will be posted prominently on walls and at all
telephones.

A -1 Fire Response Procedures

A -2 Medical Response Procedures

A - 3 Chemical Spill Response Procedures
A - 4 Civil Unrest Response Procedures

B. Training Requirements. Training required for responders
B - 1 Training required for fire response
B - 2 Training required for medical response
B - 3 Training required for chemical spills

C. Responsibilities. Who of the staff are responsible for what activity?
C - 0 Opverall responsibility for program
C - 1 Responsibility for fire response training and procedures
C - 2 Responsibility for medical response training and procedures
C - 3 Responsibility for chemical spill response training and procedures

D. Equipment Inspection and Maintenance. Frequency of inspections and record keeping
D - 1 Fire response equipment lists with frequency of inspection records
D - 2 Medical response equipment lists with frequency of inspection records
D - 3 Chemical response equipment lists with frequency of inspection records

PROGRAM REVIEW

The program will be reviewed and updated annually by the Director of Physical Planning or
any person designated by the management and a report made to management by January 1 of
each year.

DISASTER RELIEF

Probably it is impossible to find nontrivial guidelines that will speak for all disaster relief situa-
tions, but lessons learned from various ones may be suggestive. This article is based on reports
from several relief efforts.
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Appropriate Technology would appear to offer much in disaster relief because it is flexible—
able to be adapted to local conditions—and simple—easy to deploy. Further, it is controllable
by users, inexpensive, uses local materials, and addresses basic needs: food and shelter. An
influx of refugees shares many problems, for the host country, with disasters caused by natural
disturbances. Refugee camps have made good use of owner built shelters, ventilated pit latrines,
intensive agriculture, emergency water supplies, and small-scale industries.

MANAGEMENT OF LARGE PROGRAMS

These suggestions are based on the experiences of the U.S. Agency for International Develop-
ment with the drought in southern Africa in the early 1990s. They focus on large—regional and
national—programs.

The first lesson concerns the difficulty in making a timely response. Large organizations—
governments and international aid agencies—tend to take a long time to react, possibly because
a large number of people must be involved. The first response then to a disaster or threat of a
disaster needs to be mobilizing donor support. Alerting governments is usually difficult. Local
governments often act as if they do not want to know, and potential donor governments see many
requests. Gaining political visibility for the disaster can be an important action for a small assi-
stance group.

Because arranging for the transport and distribution of food from abroad takes much time,
it may be best to provide for commercial purchase of food for the first few weeks after the
disaster. Even when food from international aid agencies has reached the disaster area, it may
be best to use existing commercial distribution channels—supplemented with vouchers for
people who cannot pay. Decentralized distribution programs—managed by local organizations—
seem to work best, possibly because planning many small programs in parallel is more
feasible than planning a single massive one. The U.S. Agency for International Development
advises that free food distribution should be avoided. It is cumbersome, and it disrupts the
free market.

Not only should existing food distribution channels be used, but, if possible, existing NGOs
in the area should be utilized. International agencies can serve by supporting the local NGOs
with training and administrative help. Mechanisms for sharing of expertise among NGOs need
to be put in place, especially for highly decentralized programs. Building the capacity of local
NGOs is valuable because they are likely to remain in the area after the disaster’s effects have
ceased to attract international attention.

Many national governments are relatively new and have not had experience with natural
disasters. Advice given sensitively can be helpful. The outcome has been better when national
planning is in place for responding to natural disasters. Experienced people to manage such
plans should be identified before the disaster, and they should be deployed early.

A problem for aid agencies is to decide how much the need for assistance stems from the
disaster and how much stems from preexisting conditions in the area—so-called structural
problems. One reason the question is important is responsibility to donors; it is dishonest to use
money for a different purpose than the giver expected. A related question is assessing the need
for relief food. In emergencies, especially, it is important that criterion for deciding who receives
assistance be straightforward and transparent. Related to the issue of who receives free food is the
strategy of requiring work in exchange for the food. A problem with “work for food” schemes
is that it is usually women—mothers especially—who need the food, and the schemes have the
result of taking mothers away from child care.
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EXIT STRATEGY

“A.L.D. (U.S. Agency for International Development) requires that evaluations examine
several broad concerns that are applicable to virtually any type of development
assistance....

Sustainability. Are the effects of the project likely to become sustainable development
impacts—that is, will they continue after A.l.D. funding has stopped?”

A.L.D. Evaluation Handbook, April 1987

SUSTAINING A PROJECT

A major problem with many projects intended to assist people in the Third World is that the
project does not continue after the initial funding stops or after the expatriate who established
the project goes home. People responsible for assistance projects need to create a strategy for
continuing the project after they exit. The record is not encouraging—studies of projects supp-
orted by professionally managed international organizations indicate that less than 20 percent
of these projects continue after initial funding stops. Of course, in the United States not all
new social service projects endure, but the survival rate seems worse for internationally funded
projects.

One piece of advice for a project planner is to plan for sustainability from the beginning of
the project. In the initial plans, budgets should be estimated for the years after the initial funding
has terminated. The planner has to be realistic about the likelihood that new external grants will
be received. Funding agencies often do not want to continue funding a project indefinitely. It is
usually harder to get grants for continuing operations than for startups. For one thing, donor
agencies are worried about a “dependency syndrome” developing. Many projects are expected
to sustain themselves eventually from fees charged users. A common difficulty is for a project
to charge a low rate for products/services while it is externally funded. When the external funds
are no longer available it is usually difficult to raise the price charged continuing customers/clients.
Sources of income in the long term, and the extent to which these can be depended on, needed
to be identified when the project begins.

The ideal situation, of course, is that local people will take over the project when the initial
funding terminates. For such to occur local participation should be part of the project from the
beginning. Local participation includes training successors for each expatriate position. The psy-
chological aspects of turning a project over to local people should not be minimized. The person
establishing a project may understand rationally reasons for having the people who will benefit
from the project manage it but will still be emotionally bound to it. Strong involvement, from
the start, of those who will eventually operate the project may make it easier for the foreign
advisor to let go.

Another aspect of sustainability, besides money and people, is equipment. If the project origi-
nators are really to make an exit, then the equipment left behind must be usable and maintainable
in the long term. Spare parts, consumable items, access to expertise for maintenance, and
upgrading must be made available locally. A graceful exit will only have been made if both the
hardware and the software to keep the project going are in place.
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TRAINING

Based on notes by Eric Allemano

Training people to operate a project is as important as establishing the technology and setting
up the management systems. People who will run a project will undoubtedly be able and
committed but unless they know how to do what is needed they cannot succeed. Training can be
done in many ways, which is why this article cannot give a specific technique. Whatever way
is chosen, the essential objective is to give the person or persons responsible for the project
confidence that he, she, or they can do the required tasks. Able people with confidence and
understanding of the basics can usually solve problems—or know how to get help, if necessary.

Training courses should be useful and efficient. They are useful if they impart material that
is relevant and understandable. A course is not useful if it trains for jobs that exist in limited
numbers. Most villages can only support one bakery, so training a dozen bakers from a single
village is not useful, or fair. Needless to say, the course should deal with the technology the
graduates will use—no need to explain sophisticated chemical instruments for quality control
if they will not be available on the job. A course is efficient if it is as short as possible, directed
to actual needs. As much as possible, training should be tied to the reality of the job being
trained for and the graduates’ future positions as independent artisans. Lecturing at person for
several days is unlikely to develop her or his sense of independent control. In many cases it is
important to teach management skills along with technical skills.

TRAINERS

Technical skill is important for a trainer but usually not sufficient. Nearly always a trainer is
needed with experience both in the subject matter and in a situation similar to the project’s site.
Team teaching may make sense—an expatriate and a local person. If a team is used it is important
the expatriate allow the local person to be a full member of the team. A trainer must be a
leader—able to motivate and empathize. Political factors—relationships with key village per-
sonnel, for example—may impinge on the selection of trainers, but the success of the project
depends on an appropriate choice, so judgment and diplomacy must be used. Trainers should
be given much emotional and technical support. Some will not have been in a similar role before
and be nervous, both about the responsibility and about teaching techniques. Training sessions,
if only to reassure the prospective trainers, are necessary. These training sessions need to be
ongoing, partly to support the trainers, partly to gain feedback on the training and allow ideas
to be shared.

DOING THE TRAINING

Training can be done in many ways. Two quite different approaches are a formal class or a
participatory discussion. Variations in between these extremes are certainly possible, as is a
mixture. The ultimate objective is usually ensuring that graduates can do something on their
own, rather than pass a written test. Many people learn best by doing, and involvement in a
discussion can be a first step for doing management things. As much as possible, hands-on
teaching should be done with actual devices or at least models. People other than the instructor
should get a chance to handle the devices and models. An important objective for many projects
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is to establish sustainable operations. Such need confident, committed owners. Confidence and
commitment can be nurtured by giving as much responsibility as possible to the class. The
trainer is there to assist the students in their learning, not to lecture.

Training sessions must be planned. A set of learning objectives should be established beforehand.
A schedule should be established—the first 5 minutes for “ice-breakers,” the second 10 minutes
to show the usefulness of the material, then a presentation of the material for 20 minutes, then a
discussion of possible problems, and so forth. (Even simply going around the room and asking
each participant to give her or his name and home can be an effective ice breaker.) Often, giving
students exercises to do in class is appropriate. In addition, longer assignments done away from
class make often sense. These longer assignments should be discussed, perhaps by the entire group,
at the next session. In many cases, each session, or the entire course, should end with the students
preparing an action plan: “The Following Things Are Needed to Begin a Welding Business.”

CLASS ADMINISTRATION

Some administrative matters should be considered. One question is where the classes should be
held. If they are held close to where the participants live, attendance will be more convenient,
but distractions are more likely. A gender issue is present here, and elsewhere: Classes away
from the participants’ homes are more likely to attract men. It is important to be sensitive to
similar gender issues.

The size of the class is significant. Serious discussions may be difficult with more than five
or six participants. If group learning is important, sufficient trainers should be employed so groups
are small. Even classes taught traditionally should be limited to perhaps a dozen participants—
to ensure opportunities for questions and involvement.

It is recommended that participants sit in a circle, with the trainer one of the circle members.
Such sends the message that the participants are as important as the trainer. If the trainer wishes
to use a chalkboard, then a semicircle makes sense. Without a chalkboard a large piece of paper
can be used, or diagrams can be made in the dirt in the middle of the circle. Complicated
presentation mechanisms often draw attention away from the message being presented. It goes
without saying that the trainer should learn names as soon as possible.
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THINKING AND LEARNING TOGETHER: FACILITATING EDUCATIONAL CHANGE

Etta Kralovec

Educational change can be facilitated by allowing people to “name the world,” allowing educators
to learn how people view the world and to learn the obstacles in working with them. The
following report is based on experience in Swaziland focused on democratic principles in the
classroom.
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In 1996, Swaziland, a kingdom surrounded by South Africa, was in the process of writing a new
constitution. The king had overridden the constitution years before, so the country had ostensibly
been without a constitution for ten years. The government, international aid agencies, community
organizations, and non-governments organizations (NGOs) all had a huge stake in the outcome of
discussions about the new constitution. There was civil unrest over the issue of who could be at the
tables where discussions about the new constitution were being held. In addition, the United States
government is very interested in helping African countries reconstruct themselves as democracies.
The United States Information Agency was working closely with NGOs in Swaziland to help
articulate a set of principles that could be agreed upon that were central to a more democratic
political structure. Forward-thinking educators had realized that a democracy demanded an education
system that not only taught democratic principles but demonstrated them as well. As a specialist in
education and a Fulbright Fellow in neighboring Zimbabwe, I was invited to help in that effort. I
was to speak to a national meeting of NGO leaders and to work with the Ministry of Education to
design professional development workshops for headmasters, teachers, and ministry personnel. My
ministry workshops were intended to help Swazi educators begin thinking about how democratic
principles might be put in place in the education system and in daily classroom practice. My work
with NGOs was intended to help them learn how to educate the rural folks about democracy.

PREPARING FOR THE WORKSHOPS

My first trip to the country allowed me to meet with key Ministry of Education personnel and
NGO leaders to establish the parameters for my work in the country. Our first set of meetings
were in the Ministry of Education offices in the Capitol. I had been in Sub-Sahara Africa long
enough to have become familiar with the ritual involved in the kind of meetings held at the Ministry
offices. Lots of greetings, lots of tea, lots of jokes, and little of substance. I went from office to
office being introduced to folks as someone from Zimbabwe, but everyone knew I was really from
the United States, as the Minister of Education made clear to me in our short meeting. Our meeting
with the minister included myself, my host from the American Cultural Center, and the Ministry
sponsor of my project. The minister, in traditional dress—a draped cloth, jewelry, and sandals—got
right to his point. He wanted me to know that they did not want Swazi children to be like American
children, and if democracy turned out rude, ill-mannered children, he wanted nothing to do with
it. I assured him that while democracy might be a little messier than other systems of social orga-
nization, democratic classrooms did not in and of themselves turn out rude children. My ministry
sponsor assured me that while the Minister of Education had some strong feelings about my work
in the country, he and the educators I would be working with were all very excited about our
project. I spent time with university professors and school administrators who helped me to
understand how their educational system was organized and where the levers for change might be.

In my meetings with NGO officials, we discussed their hopes for using my workshops with
educators to spark a deepened commitment to the principles of democracy as they might apply
to education. Beyond that, their key interest was in my helping them to develop techniques for
educating the rural people about the constitutional process and about democracy in general.
They believed that in order for democracy to take hold, the process of writing the constitution
must be democratic, and in order for that to happen, the silenced, rural folks must be brought
into the discussion. The NGOs were definitely at odds with the government over the issue of
the constitution, and they made very clear that while the Minister of Education might not want
democracy in the schools, the NGOs certainly did. They were organizing a two-day conference
for all the NGOs in the country, and I was to give an address to the whole group and run work-
shops for folks interested in educating rural communities.
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I had two months to construct a program that included a day-long session for administrators
who were predisposed to think that all Americans were rude and pushy and a two-day session
for teachers who were not paid enough, worked too hard, and were required to be at my sessions.
My last two days in the country would be spent working with folks whom I felt deeply aligned
with and who had high hopes that I could help them construct educational programs for use
with rural people.

THE WORKSHOPS

My workshop for the administrators began with introductory remarks about democracy being a
social fabric and the ways in which schools must develop and nurture a love of democracy
among the young. I had the participants share their goals and concerns about our work at the
very beginning of a session. As they are doing some small group work on what democracy means
to them, I listed the goals and concerns for all see, without giving the names of who expressed
the thoughts. There was a lot of concern expressed about the nature of Swazi culture being at
odds with democracy. I suggested that we not talk about democracy in the abstract but rather
talk about it concretely by focusing on decision making and how it might become more
democratic. All agreed that democratic decision making in the Ministry of Education would not
put Swazi culture at risk. By listing all major decisions and who was responsible for them, we
started to identify those decisions that could be delegated to those closer to the point of delivery.
At the end of our day together, we were all much more comfortable with democracy being a way
of doing business rather than a child-rearing system that created unruly kids.

I delivered the same message during my two days with the teachers and worked in much the
same way. In this group, we looked carefully at two aspects of their work. We examined
classroom practices, seeking to find ways that we could introduce group decision making and
voting into daily classroom practice. I shared with them activities in U.S. schools, like electing
milk monitors, which help even the youngest students learn the meaning of voting.

We also looked carefully at the curriculum, looking for openings where we could add lessons
on democracy. I was struck by a key issue that the teachers raised the second day and that we
spent much of that day working on. One teacher asked how we taught people to be good losers.
To him, that was the key issue in democracy and one that needed to be addressed before any
changes could be made.

My work with the NGO conference began with the same message about democracy. In
addition, I shared with them my methodology for working with folks. I ran the participants in
the workshop through the process that I was teaching them to use with the rural folks. After
discussing the principles of the method, developed by Paulo Freire, we sat in a circle and listed
on a board examples from their lives of democracy in action. Participants listed events from
relationships that they thought were democratic, meetings that were run democratically, and
times when they had been consulted in decisions. We split into small groups and each group
took a “democratic event” and listed the components that made it democratic. We got back together
and shared our findings. In this way, they learned the method by doing it.

CONCLUSION

My work as an educator is based on the philosophy of Paulo Freire. Freire believes that
oppressed people need to “name their world,” and in the process they become empowered.
This principle has been used effectively in adult education all over the world. His book
Pedagogy of the Oppressed includes the method he developed for teaching adults to read.
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The method has been used in a variety of settings. By allowing people to “name the world,”
we learn how they view the world and what the obstacles are in our work with them. In
Swaziland, it was important for me to know the attitudes some people had toward democracy
so that we could address those conceptions before we started our real work. There are many
Web sites devoted to the thought and works of Freire, and for anyone preparing to work in
difficult and culturally sensitive areas, his insights are well worth pondering. For those
preparing to teach or work with educators in the developing world, Pedagogy of the Oppressed
should be required reading.

REFERENCE
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GRANT WRITING

OUTLINE OF PROPOSAL

The organization to which the proposal is to be sent will have guidelines. These should be
followed, including special requirements of the particular agency. These requirements may not
seem germane to the project being proposed, but they can be based on legal constraints of the
funding organization. Some funding programs, for example, require that all proposals include
a discussion about the impact of the project on the natural environment and also a discussion
of the implications of the project on the status of women. If the special requirements of the
donor agency are not met, the proposal will not be considered for funding. Some organization’s
guidelines are specific about the form of the proposal. Others are quite general. Suggestions are
given next about the structure of a proposal when the writer is given much freedom.
A general outline for a proposal is given next.

Executive summary
Narrative
Goals of project and specific objectives
Activities
Intended results
Measures to verify results furthered program goals
Budget
List of participants

The executive summary includes a summary of the main points in each of the parts below. It
should also include projected starting date and amount of money needed.

The narrative section should describe goals that the project is working toward and the specific
objective of the project. For example, a goal is to give women financial independence, or a
specific objective is to train seamstresses to market the wall hangings and pillowcases they have
made. It is useful to give assumptions linking objectives to goals—an assumption here is that
money earned will be available to the person earning it.
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The activities part of the narrative describes what will take place when the project is imple-
mented. A monthly schedule is helpful. Here also assumptions might be listed. For this project
to be successful, it is assumed women can find time to attend classes. The intended results of the
project should be listed: twenty-five seamstresses will be able to form a cooperative to market
the fabrics they have embroidered. Ways of verifying if the intended results were obtained should
be given, as well as a discussion showing how the results made progress toward the overall goal.
For the project used as an example, one might point to the potential cash earnings of the cooperatives
and the confidence gained by its members.

The purpose of the budget is to show inputs needed—generally mostly cash but possibly also
other things, such as technical assistance. The proposal should show that these inputs are
appropriate—sufficient to complete to complete the project, not so much that some will be
wasted. Many funding agencies like to fund only parts of projects so the budget should show
other sources of funding expected. Contributions by the organization making the proposal are
especially compelling. In making the budget, attention should be paid to particular requirements
of the agency to whom the proposal will be spent. Some agencies will not fund particular activities,
such as salaries for research professionals. Showing assumptions about need for inputs is useful
here as well.

Besides cash, the other main input is people. Those who will work on the project should be
listed with their experience and training. Some assurance should also be given that the people
listed will actually work on the project, if it is funded.

FUNDRAISING

Kwamena Herbstein

Many Non-Governmental Organizations are supported in part by donations. The following article
addresses three matters: how to ask people for money, planning a fundraising campaign, and
where to get information about foundations that support charitable efforts.

ASKING FOR MONEY

The following paragraphs are based on advice culled from Kim Klein, of the Alliance for Non-
profit Management.

Asking people for money is both the most difficult and the most important part of fundraising.
Every community-sponsored organization uses a variety of methods to ask for money, such as
direct mail appeals, special events, pledge programs, products for sale, and so on. But the hardest
way for an organization to raise money is for board, staff, and volunteers to ask people directly
for donations. It is almost impossible to have a major gifts program without face-to-face
solicitation of the prospective donors.

An organization raising funds should be aware of the sources of the fears people have in
asking for money and should channel a significant amount of time into overcoming such fears
in its fundraising staff. The organization should spend a good amount of time recruiting employ-
ees who were not only passionate about the purpose of the organization but who were capable
of developing a thick skin, a prerequisite for the task of asking for donor support.
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One should take note of the fact that four topics are taboo in polite conversation: politics,
money, religion, and sex. Additionally, asking people what their salary is or how much they
paid for their house or their car is considered rude. In many families, the men take care of all
financial decisions, and it is not unusual, even today, for wives not to know how much their
husbands earn, for children not to know how much their parents earn, and for close friends not
to know each another’s income. Many people don’t know anything about the stock market, what
the difference is between a ““ bear” and “ bull” market, or what the rising or falling of the Dow
Jones means for the economy.

TRAINING STAFF

A lot of fear often surrounds the idea of asking for money from others. To aid in dispelling
these fears, two easy exercises should be performed during training for staff members. The first
exercise would involve having an individual group member be a facilitator and have members
of the group share their feelings about their fears about asking for money. Using a chalkboard,
the group would look objectively at their collective fears about asking for money. Fear from
hearing a strange noise in the night in one’s home would be presented as similar to the fear of
asking for money. The group would be presented with two common responses to fear. The first
would be a reaction associated with hiding in a safe place and imaging all the worst reasons for
the noise. The second, more sensible, and more difficult reaction would be associated with getting
up and turning on all the lights often and hopefully discovering that the noise was caused by
something as benign as a dog in the house, a dripping pipe, the wind, or nothing at all.

This exercise would result in staff members realizing that their fears were really irrational.
Group members would have it explained to them that the likelihood of the feared out-
come—namely, a refusal to give money—would tend to be much more unlikely than they thought
likely in reality. Additionally, staff members would have it explained to them that given the odds
of a refusal, it was worth taking the risks of the feared refusal outcome of a request for money.

To begin the first exercise, each group member would be asked to imagine asking someone
for money and then to think about all the possible negative outcomes that could result from this.
Each participant would contribute her or his ideas on this subject, likely ranging from an insulting
reply to a physical assault or to public humiliation. The facilitator would then proceed to examine
each feared outcome individually. After a while a possible list of responses might also include
the person saying “no,” the person shouting at the requester, the person giving the money but
not really wanting to and then consequently resenting the asker, the person thinking that the
only reason the asker was nice to them was to get money, the person saying “yes” and then
asking for money in return for their own cause, or the person asking questions about the requesting
organization or individual that the asker was not able to answer properly.

After this brainstorming exercise, the group members would be lead into realizing that all
the possible fears could be lumped into three categories. First, fears associated with extremely
unlikely responses such as being punched, being sued, or even having a heart attack. Second,
fears of things that might happen but that could be dealt with if they did, such as the person
asking for money in return or the person asking questions the requester could not answer about
what the money was specifically to be used for. Third, fears of things that could certainly happen
sometimes, such as an outright refusal.

Examining the third type of fear first, it would be worth noting that the most common fear
associated with asking for money is an outright refusal. However, group members scared of this
outcome would have it explained to them that fundraising by definition often involves receiving
a “no” for an answer. Furthermore, it would be indicated that just as it is a privilege to be able
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to make a request for money from a possible giver of money, it is also the giver’s right and pri-
vilege to reject the request. The individual being asked may have just spent a lot of their money,
or may have just been asked to contribute to several other organizations, or may simply have
other current priorities. Group members would be urged to not take rejections personally in this
regard.

Furthermore, in the second fear category, if the individual or organization to which the request
was made turned around and made a request back to the original asker, the members would be
urged to realize that they don’t necessarily owe their donor any reciprocal favors. To be supportive
of their cause, one might want to contribute some money back in return; however, one is never
obligated to do so. Additionally, in response to the fear of not being able to answer questions
posed by the potential granter, the answer of “I don’t know” or “ I’ll find out and let you know”
should be presented as perfectly appropriate temporary responses.

Additional fears could be dealt with one at a time by looking at the specific fear category
into which each fear falls. In some cases, it could be inappropriate to ask for money, but this is
far less often than one would think. Group members would be made to realize that when they
considered asking a person for money but hesitated for some reason, that they should always
make an effort to ask themselves about whether their hesitation was based on some assumptions
being made about the organization or individual they were making the request to. Some of these
assumptions would probably be unfounded.

REASONS FOR GIVING

To begin the second exercise, each group member would be asked to consider their own personal
reasons for giving or not giving philanthropic money to requesting individuals or organizations
and to realize that people in general have very similar reasons. This approach would help fund-
raisers get an idea of what motivates typical organizations or individuals to donate money.

In this exercise, group members would be asked to envision a scenario where someone they
knew had come to ask them for a gift to aid in some worthwhile project. Group members would
be asked to further imagine that the requested gift was an affordable one but not something that
they would give to anyone who asked. Group members would then write down on a sheet of
paper all the reasons they would say “yes” to this request after which they would list all the
reason they would reject the request.

Following this the facilitator would then write down on a blackboard all the “yes” reasons
and all the “no” reasons. Common “yes” reasons might include the following: because the giver
liked the person asking, the giver believed in the cause to which the money would be directed
toward, the giver felt they would get something back for their money, the giver believed they
would receive a tax deduction, the giver felt generous, the giver felt they knew that their money
would be well used, the giver just got paid, the giver wanted to help provide support to their
friend, the giver felt guilty about saying “no,” the giver knew people in the group making the
request, or the giver liked the approach planned in general.

Common “no” responses might be because the potential giver disliked the person making
the request, the potential giver didn’t believe in the cause that the request was being made for,
the potential giver didn’t have the money to give, the potential giver was in a bad mood that
day, the requesting organization had a bad reputation, the potential giver felt they would rather
give their money toward other purposes, the potential giver had already been asked several times
that week for money, the potential giver did not know or understand what their donation would
be used for, or the potential giver felt that the person or organization making the request was
being naive.
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The group would then spend some time discussing the two sets of reasons. Taking note of
the “no” list, it would be explained to the group that the answers given fell into categories. The
first category involves reasons that were not the fundraiser’s fault and that could not have been
known beforehand. The group would be lead to realize that the asker generally would have no
way of knowing that the potential giver did not have money at the time they were asked for it
or that a potential donor was in a bad mood, or had been already asked on numerous occasions
that week for money. If these were the reason for the rejection, the asker could only thank the
prospect for their time and go on to the next potential donor.

The second category would involve reasons that appear to be “no” but are really “maybe.”
In this case, if the potential donor knew more about the organization, knew how the money was
to be used, or knew that the reasons for the bad reputation had been cleared up, then she or he
might still be willing to give. In this case, the “no” answers would be really “maybe” answers
in a sense that the giver would change his or her mind if they thought that the money would be
well spent. They simply needed some convincing that this was the case. It is important to be willing
to listen to the reasons for a rejection of the request and be willing to persuade the rejecters to
change their minds.

The overall aim of the above exercises would be to impress upon participants that people
have varied reasons for saying “yes” or “no” to requests but generally have many more reasons
for saying “yes.” Fundraisers should realize that there is no reason to be scared to ask for money,
since the worst that can happen in response to a request is that the request be declined. When
this happens, the decline is often for reasons beyond the control of the fundraiser.

PLANNING A FUNDRAISING CAMPAIGN

Clearly, the most important step in any fundraising effort is to ask for support. Few people make
a contribution without being asked for it. The bigger questions though are who, how, and when
to ask. Should family members be asked? Should requests be made near the end of the year
when people are beginning to think about tax deductions? Should letters be sent, should calls
be made, or are requests best made face-to-face? Many organizations should begin by contacting
its board of directors who support its goals and objectives and should be able to express this
support through a possibly significant financial contribution. Following this, letters would be
written to a wide variety of possible donors of money. These would include CEOs of large and
successful companies and generally wealthy individuals who show a high probability of being
potential donors of money. In these letters would be explained the reason for the establishment
of the organization and why it would be important to the global community and to its clients.

Taking into account the fact that face-to-face requests are almost always a necessity when
requesting large contributions (usually referred to as major gifts), the organization’s leaders must
be prepared to meet with potential donors to make their requests for funds. For major gifts, that
is, gifts for amounts defined within a certain range such as above $500, members of the board
of directors should make some of the donation requests. These directors, when asking for
donations would mention that they had made “major gift” contributions themselves. Request
letters are often sent out near the end of the year to take advantage of the combination of holiday
spirit and imminent tax bills.

Most nonprofit organizations devote major efforts in raising money from foundations. A
foundation is a nongovernmental, nonprofit organization that has a fund or endowment; is
managed by its own trustees and directors and maintains or aids charitable, educational, religious,
or other activities serving the public good; and makes grants, primarily to other nonprofit
organizations.
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There are more than 51,000 private and community foundations in the United States today,
and the number grows weekly. There are four types of foundations: independent foundations
established by a person or family of wealth (this comprises the largest group); company-
sponsored foundations (also called corporate foundations), created and funded by business
corporations, operating foundations established to operate research, social welfare, or other
charitable programs deemed worthwhile by the donor or governing body; and community
foundations supported by and operated for the benefit of a specific community or region. The
first three types are private foundations. Technically, community foundations are public charities,
but because their primary activity is grant making, they can be included in the foundation
universe. In addition, various religious charities such as the United Church of Christ have a
history of looking favorably upon charitable projects.

The wealthier countries of both the East and West and most OPEC countries have a govern-
ment aid budget. These funds are given (or occasionally lent at subsidized interest rates) to
governments of poor countries. The aid may be given directly (bilateral) or via an international
or “multilateral” agency such as the World Bank or the UN agencies. A “small proportion of
this amount though, may be channeled through voluntary agencies such as Oxfam or through
international research institutes.”’ The agency of the United States government that gives aid is
the Agency for International Development, abbreviated USAID.

SOURCES OF FUNDRAISING INFORMATION

fdnCenter.org

A prominent Web resource is fdnCenter.org, created by the Foundation Center. This site provides
a comprehensive list of foundations and advice on raising funds from them. This could be used
as a first point of call to get information on starting a nonprofit organization in addition to
gaining funding. For instance, in order to procure and file the appropriate forms required to
incorporate as a nonprofit and apply for tax-exempt status, an organization contacts its state’s
charity registration office. Procedures vary from state to state, and it is necessary to consult with
an attorney or a technical assistance agency whose staff had experience in the area of fundraising.
One can inquire at a Foundation Center library or Cooperating Collection for the name of a technical
assistance group that assists new and emerging nonprofits. Additionally local bar associations might
be able to suggest pro bono or reduced cost legal services as well.

The mission of the Foundation Center is to foster public understanding of the foundation
field by collecting, organizing, analyzing, and disseminating information on foundations, cor-
porate giving, and related subjects. Their audiences include grant seekers, grant makers, research-
ers, policymakers, the media, and the general public. The organization does not actually offer
the service of preparing and presenting proposals.

guidestar.org

GuideStar is a searchable database of more than 620,000 nonprofit organizations in the United
States. GuideStar is used by typing in a name in a Charity Search box to find a charity or using
an Advanced Search to find a charity by subject, state, zip code, or other criteria. Users can not
only scroll through a list of current projects, but can also use search engines to search for specific
charities or projects of interest to them.

" For Richer For Poorer, UK: Oxfam Press, 1986, p. 11.
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A SOCIAL SERVICE ORGANIZATION IN BOLIVIA

Katherine Evans

The Instituto Feminina de Formacién Integral, which translates to the Feminine Institution for
Integral Formation, was established by five women in 1981. When asked what IFFI stands for,
the directors and staff laugh with embarrassment and explain that they had to have an innocent
name because they were formed a during a dictatorship. They needed a name that was acceptable.

Their initial objective was to work in semi-urban environments with women in two ways.
They wanted to enhance the economic participation of women through self-sufficient centers of
production and to facilitate their political participation by incorporating women into community
organizations like the juntas vecinales. They quickly realized that working with women meant
working with children, so they added educational programs. This period, more than others, was
characterized by its collective nature. The founding members of IFFI and the women involved
in the factories made communal decisions and tried to embody a socialist model.

The year 1987 marked the beginning of neoliberal policies in Bolivia. In response to the
political and economic changes, IFFI changed their programs as well, moving into social services
more directly. They began to construct children’s dining halls, working with issues of nutrition.
Their objective was to become self-sustaining by organizing the parents to produce something
that would finance the cost of the dining room. They worked primarily with alternative products,
but they realized that they were not going to be able to reach their goal of sustainability. Although
the financiers had supported their efforts for three years beyond the initial projection, IFFI
decided to terminate the programs and either return the money or enter a period of reassessment.

The donors agreed to support the reassessment, and so in 1993, IFFI entered what they call
an institutional crisis. They reevaluated their programs and eliminated most of them. There had
been a smaller project focusing on gender, begun in 1991, that was conducted at the dining
halls. The project researched the needs of these women and began to consider capacity building
of those women involved in other organizations. The phase of reflection and readjustment ended
in 1994 when one of the founders, who had been particularly vocal and visible, died. Her death
engendered solidarity among the donors and called the staff to action. At the end of 1994 and
beginning of 1995, IFFI conducted surveys throughout the neighborhoods of Cochabamba for
six months. Their surveys generated the three axes in which they now work: gender, popular
education, and political rights.

They now have four separate programs, each with their own team of staff that works largely
independently of one another. Mujeres y Capacitaciéon (MYC), which translates to Women and
Capacity Building, is the program in which I participated. Their focus is gender and civil rights.
They conduct workshops on political capacity building for women in positions of political or
organizational leadership. These workshops had 30 to 50 participants. They also had workshops
that trained the participants to be counselors for abused women in their neighborhoods. These
workshops had 20 to 30 participants, many of whom were part of the other workshops as well.
Another program’s aim is the economic participation of women through training in nontraditional
areas based on research about job availability and salaries in Cochabamba. Their third program
addresses issues of nutrition and reproductive health with pregnant women and new mothers.
Their most recent program, which is not as stable as the others, involves the establishment of
libraries and preschools with activities emphasizing literacy and educational support.

Each of the members of the team I was a part of, along with the other director, repeatedly
referred to the diagndstico that was done in 1992 when I asked about who participated in the
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program planning. This was a six-month process performed at a time of institutional crisis, when
the staff realized that the previous programs involving self-sustaining dining rooms was not
feasible. They faced the option of closing and returning the remainder of the funds to Canadian
International Development Agency (CIDA) or regaining their bearings and reassessing the needs
and possibilities existing in Cochabamba. CIDA agreed to sponsor the diagndstico, which took
the staff members into the neighborhoods of Cochabamba to talk to women involved in politics
and women’s organizations.

The six-month diagnéstico may have begun the culture of evaluation that pervades IFFI now,
or the evaluative culture may be the result of pressure from donors and trends in development
work. Regardless, evaluations are omnipresent in the institutional life of IFFI. Every program
undergoes an evaluation at the end of each year, and, depending on the program, they have one
or two other evaluations throughout the year. These are described as internal evaluations. They
involve a week of preparation by the program team who present a report to the entire staff who,
in turn, critique the results. The report summarizes the goals and activities of the program and
compiles evaluations completed by participants and staff.

In addition to the internal evaluations there are external ones. These are much less frequent
and occur at the close of each project at the request of donors. In these evaluations, someone
is hired from La Paz to come and interview clients and staff and then report her impressions to
the donor. I was present for an internal and external evaluation that took place back-to-back,
creating an altogether frenzied atmosphere for two weeks.

The evaluations completed by the women who attend the workshops were overwhelmingly
positive. The objectives of the program were listed on the forms. These included contributing
to the exercise of the rights and citizenship of women in the neighborhoods; supporting women
their positions as leaders of the juntas vecinales and members of the Supervisory Committee;
creating a space for recreational activities and mobilizations; and finally, supporting the
incorporation of the demands of women in the Operative Plans in the districts. The women
were asked to comment on whether each objective was met and why. They were also asked
to make suggestions about how to improve IFFI’s work. There were many calls for IFFI to
come to the barrios and conduct workshops with women there, instead of only with those
who are politically involved. Two other common responses were that the women had learned
to exercise their rights and had become more self-aware through the workshops. They agreed
that the workshops supported and increased the visibility of the work of women who were
part of the municipal government. One woman commented that they should advise women
more frequently about how to confront domestic violence. I interviewed ten women separately
from the evaluation, and their responses were similar to those given to IFFI. The women were
given many options for commentary and suggestions in the evaluations, which they seemed
to use candidly.

When I spoke with each of the members of MYC about their indicators of success, they
mentioned the attainment of each of the objectives listed above as well as a few other indicators.
Many of the team members said that they view the growing number of women who are leaders
in their juntas vecinales as proof that IFFI’s work is effective. Apparently a large portion of the
newly elected women have completed IFFI’s workshops. They consider the number of partici-
pants in their workshops as an indicator of their effectiveness. People mentioned that the fact
that IFFI is growing is a result of the demand for their services. Others pointed to more subjective
indicators including the participants’ increased sense of security, confidence, and self-esteem,
and their comments that they have found their voice through the workshops

I was told, however, they are beginning to run into problems with their donors regarding the
indicators used in that the donors are no longer content with qualitative ones. Donors have
started to push for proof of efficiency through numbers—that is, how many workshops, how
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many women, how much impact. People are concerned that they will start to sacrifice emphasis
on the process of capacity building in order to obtain numbers about results.

The results of the evaluations were plastered to the walls of MYC’s office on large pieces of
newsprint (the preferred medium for all of IFFI’s operations). Their conclusions were the
following.

» They did not have time to get to the neighborhoods.

* There was not enough time for communication within the team.
* The radio program was isolated.

» There was a need for autonomous initiatives among staff.

* They needed to define the policies that they want to influence.

On another piece of paper, was written “ambitious plans: go to the rural areas in order to diffuse
knowledge of the rights of citizens; what’s urgent: workshop attendance (saturation/ exhaustion);
personal conflicts: the process for analysis.” The responses on the newsprint seem to reflect the
concerns expressed by the participants and the concerns expressed by the staff accurately. On
the whole, the participants called for IFFI to go to the neighborhoods and the staff asked for
more independence.

Several authors make the distinction between vision, mission, and objectives reflecting three
different levels of purpose. IFFI makes these distinctions as well. One director describes the
vision of IFFI as the existence of a “just society where there is equity, democracy, and solidarity.”
Another director articulates the mission saying that the objective of IFFI in their four programs
is “that the population can contribute and construct a different type of development based in the
three axes: a more egalitarian society, participation of women in elections, and influencing and
generating debate about what it means to introduce the demands of women in the district plans.”
There are certainly different characterizations of the purpose of IFFI among the directors and
staff, but there is also a sense of communal understanding of why they are there and what they
are trying to achieve. A program manager demonstrates this when she says, “I am not familiar
with the specific objectives of IFFI because I haven’t read the premise, but in my program it is
capacity building, so that women exercise their citizenship, their right to a life without violence,
and the rights of women.”

The argument could be made that the mission is not as clear as it should be, which holds
some truth, but it is clear that the organizational culture derived from the mission and the
leadership has permeated the personnel’s sense of collective purpose. Describing the sources
and function of NGO culture, Alan Fowler, who has studied NGOs writes

“Individuals implicitly create unique organizations in terms of the ways of thinking using
language, beliefs in myths and symbols and ways of doing things so that [NGO culture] co-
defines its identity in addition to formal written statements about governance vision and
mission”

One does not need to read the official mission statement to know that, at IFFI, the staff is
struggling for equity and empowerment through their work with women.

The leaders, as mentioned above, largely influence the organizational culture. In IFFI, the
culture is derived primarily from the theory and practice of decision making, which is determined
by the tenet of democracy and decentralized authority in IFFI. I was told that in the first five
years of its existence “the question of self-management developed a lot; the theory was pro-
foundly influenced by socialism—in that time we wanted a new society, a revolution, so everything
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was collective.” That ideal was incorporated into the decision-making structure of IFFI. All staff
members who have been there for three months are eligible to be part of the assembly, which
makes a majority of the decisions. This group elects the directors, approves or disapproves the
reports and evaluations presented by each of the programs, determine statutes, policies, internal
rules, institutional functions and strategies. The assembly gives mandate to the direction, which
consists of the two official leaders, but “[the assembly] gives [the directors] a lot of room to
function. There are two directors so that power is not concentrated in the hands of one person,
and the directors rotate after four years so that leadership is generated within the organization.
There are also two consultative bodies, an external and internal one. The external one consists
of three people from outside the organization and the two directors. The directors and heads of
programs constitute the internal consultative body. The directors emphasized the absence of
hierarchy in their descriptions of this structure: “We try to establish a philosophy in the population
of democratic relations and participation, so we try to do the same within IFFI1.”

In many ways, this seems to be the ideal implementation of many authors’ normative view
of decision making. However, it should be noted that there is a significant amount of discontent
among staff members who see a substantial gap between the democratic rhetoric and the reality
of power dynamics between management and staff. When I asked one staff member what she
would like to change, she responded that things are not democratic and she would like them to
be more so. She paralleled the organizational assembly to the national congress (not a flattering
image), saying, “It is only there to ratify things and to register your presence. Another responded
similarly remarking, “We have a way of functioning like the state. You have to pass a process—
live the process institutionally to receive recognition. It cost me years to have the place I have,
but I am not the head of a program yet, but at least I’'m listened to.” It is not very likely that
the two groups exist in complete harmony in any organization, but it is important to remember
that to some extent, the gap between theory and practice exists here as well.

The staff members of IFFI expressed another common criticism that illustrates the way the
culture of IFFI is changing as a result of its growth. In the first week I was there, I observed a
meeting of the MYC team in which the new regulations that were going to be put in place were
discussed. One regulation involved checking in with the receptionist when you entered and
exited the building. Another regulation involved submitting a personal plan of tasks you wanted
to complete for the week, when you were going to complete them, whether they were completed,
and the reason. A director explained these changes as a way to be more responsible with the
financing. (I think these changes were engineered by the two directors, not requested by donors.)
The new regulations evoked resentment from staff members who had been there for several
years and were accustomed to an atmosphere of trust based on the commitment of the staff to
their cause. They complained about the amount of time it took to fill out the forms and the forms
were often completed half-heartedly at the end of the week instead of the beginning.

One of the founders and a former director has a very critical perspective on the culture of
IFFI and the changes it has undergone. She said that she thought IFFI was losing sight of its
objectives and that the sense of community among the workers is diminishing, explaining that
there has been a big turnover in the old guard. She criticized IFFI for spending more time
becoming a bureaucracy than doing things. She contrasted the initial period of collective decision
making without directors to the present situation where there is “more authority, power and
manipulation.” Although her opinions are probably more extreme than those of the rest of the
staff, it is also likely that her opinions represent some of the staff’s sentiments.

Decision making also reflects the influence and participation of external stakeholders. Oper-
ational and strategic decisions are different. The operational decisions involve the day-to-day
implementation of the projects and policies determined through strategic decisions. In the case
of IFFI, the operational decisions are made primarily by staff within each team. The women
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with whom IFFI works and their donors do not play an instrumental role in these decisions. The
women do, however, influence the strategic ones through evaluations, and through less systematic
consultation, which will not be discussed here. The influence of the community and the donors
has to do with the relationship IFFI has with these constituencies and their attitudes toward their
participation.

Both directors discussed the equity that exists between IFFI and their stakeholders. In an
interview, I used the word “beneficiaries” to ask about their involvement in decisions; the director
corrected me, saying that they do not use the term beneficiary “because it implies a vertical
relationship. IFFI has a horizontal relationship with them and believes that they are protagonists
in the programs that develop. If the population does not construct their own proposal, then it is
not sustainable.” This clearly implies the effect the women have on planning. Another director,
discussing the workshops on domestic violence, said, “It is a proposal that they [the women]
were seeking, and with them we have the idea with the theory and the practice of what violence is.”

However, the relationships do not entirely embody the ideals of equity. The fact remains that
the staff members are leading the workshops, and regardless of the degree of participation, a
distinction between the staff and clients will inevitably exist. When I was interviewing a few of
the women about their experiences with IFFI, several of them mentioned that the IFFI staff
members are professionals but expressed appreciation that even though the staff members were
educated, the women could speak to them as equals. There is a dependence on IFFI for skills,
information and methodology that betrays some of the equality that is said to exist, but the
influence of the women on the staff is evident in how they are talked about by the MYC team
members.

In describing their relationship with the donors, I was told that they negotiate how to spend
the money with the financiers, but IFFI decides the content of the proposal. The donors have a
voice in decisions about how much to spend on each of the things that IFFI has proposed, but
their decision-making power does not extend beyond that.

“We have the luck of having good relationships with our donors—it is horizontal, not one
giving, the other receiving; we are not interested in donors who only care about giving money.
... We’ve had the same ones for many years and they are advancing with us in the process
of reflection.”

She went on to say that they have declined donors whose idea of the process was that they were
donors and IFFI was an acceptor.

A SUMMER INTERNSHIP IN GUATEMALA

Monique Schumacher

I worked with a group of mothers, who had taken the initiative to form a women’s cooperative,
La Cooperativa de Mujeres Xelabaj. My initial project proposal outlined a summer of putting
the business’s products on the Web and teaching about e-commerce. Upon arrival I found that
the cooperative, having just formed in April of this year, had many obstacles to overcome before
tapping the e-commerce market.

The women were at a low morale. They were making blender covers and aprons and at-
tempting to sell their merchandise to the students at the Spanish language school, Casa Xelaju.
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They found little success, as the product design did not fit the tourist market’s buying patterns.
As my first task I worked with the cooperative to design purses, wallets, shirts, hand towels,
and placemats, products more likely to sell, taking care not to lose the items’ Mayan character-
istics. I struggled to preserve the beauty of their indigenous cultural designs, while not alienating
potential customers by offering items with only colors so bright as to be out of the bounds of
consumer taste. At first the women were skeptical of these changes, but I persuaded them to let
me, at least, test my ideas.

With the diversification and redesign of product line, students from the foreign language
schools in the city began buying, sparking motivation within the cooperative. For though the
initial designs were largely mine, the women, after seeing the selling possibilities, showed interest
in new product creation. I had gained their trust. I brought in fashion magazines from the United
States to illustrate American consumer preferences. A response to my efforts came rapidly. One
women said that we should pay more attention to the students’ dress, while another promised
a hand towel design with an embroidered Mayan symbol. Soon many women were coming up
with new styles and other possibilities for merchandise.

As there was an overwhelming acceptance of mediocre work, quality remained a large
impediment to future exportation and even local sales. “You can’t charge even three quetzals
(40 cents) for a wallet whose zipper cannot close,” I told the women time and time again. This
concept was difficult for the women to understand, as they did not in grow up in a service-
oriented, “the customer is always right” society. In order to rectify this lack of attention to well-
finished products, we created a quality check system. On a rotating basis one member was put
in charge of approving all the finished products; to get credit, the item had to meet a series of
standards.

With all this discussion about quality, we still, however, remained without the financial
resources to purchase high-end materials. Faced with this lack of capital and to zero in on the
varying tastes of Casa Xelaju’s international student body, we developed the option of custom-
made products. Those interested could come to the basement of the language school where the
women worked, meet the members of the cooperative, and from samples choose their material
of choice, making a down payment, to cover costs.

Quetzaltenango has 15 Spanish language schools, providing a population of students and
tourists, potential consumers for the cooperative’s product line. Capitalizing on the student desire
to connect with the Mayans and their general altruism towards cooperatives, I began advertising
the group heavily in local American gathering spots. With the introduction of special order
products and distribution of information to the Americans and Europeans about the existence
of the group, the women successfully marketed their products at a local level.

If not working in the cooperative, the women of Xelabaj raise money for their families by
washing clothes in the city. Though some had an innate entrepreneurialism, for many the
cooperative was their first business endeavor. Thus, they lacked a foundation of commerce know-
ledge. In response I began teaching a weekly business class with discussion/lectures on topics
ranging from presentation and selling skills, to the time value of money, to basic ledger keeping.
The mathematically orientated classes were the most difficult as only 4 out of the 15 women
had literacy. Though I tried to use physical objects such as marbles in order to illustrate concepts,
not everyone was able to grasp these more arithmetic concepts. I ended up working longer hours
with the cooperative’s treasurer and others who were interested to ensure that some members knew
this material well.

With these classes and local level sales, we began the process of looking for export markets.
My Internet research showed that the export market for Guatemalan crafts was fairly saturated.
Our product line, however, offered more than handicrafts, as I had worked to transform the
pants and skirts into something an everyday American would wear. Though confident that the
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cooperative’s merchandise could one day attract international buyers, the time demands on this
project went beyond my three-month constraint. I could, however, accomplish the groundwork.

With an official descriptive document to create, legalization papers to work out, and export
contracts to be negotiated, we had a lot to do. We began by meeting to discuss the cooperative’s
history, objectives, and their mission statement. I thoroughly enjoyed these meetings as each
woman put forth her own interpretation as to what we had been doing, each expressing their
own fears and goals for the group. Using their words, I put together a bilingual pamphlet. The
steps toward legalizing the cooperative were long and complicated. I translated the laws of
cooperatives into a more basic Spanish and found a lawyer through a Guatemalan professional
association. Finally I wrote alternative trade organizations about the existence of Xelabaj, and
to those who were interested, we sent sample products and more formal information.

Sadly, the summer ended to quickly with these final projects only half completed. Fortunately,
my advisor was able to locate another American willing to take my place as intern and continue
with the process of guiding the cooperative through its development.
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Energy

Edited by NEWELL THOMAS
Bright Technologies LLC

Inexpensive, reliable energy brings amenities to rural villages. Energy availability also increases
possibilities for rural industry. Some common uses of energy in villages are grinding grain,
illuminating homes, and operating radios or related electronic devices. Grinding grain using
machine-powered equipment saves women appreciable energy and frees up time. The alternative
is hand pounding, often done with a large mortar and pestle. Grinding mills can be powered by
electricity, a diesel engine, a water wheel, or in other ways. A typical small mill has capacity to
grind sufficient corn for domestic use for a small village. The amount of energy per user is small.
Similarly, a small amount of electricity in a household, sufficient for three or four electric lights
and a radio, can improve living conditions significantly. The national utility in South Africa
provides an inexpensive, minimal service to low-income homes—simply three or four outlets in
one room, no fuse box, meter, or house wiring. The expense of a meter is avoided by charging
a flat rate, independent of usage. Essential issues when considering how to increase energy
availability in a village are the type of energy—electrical, mechanical, or other—needed and cost.

For some applications, several different approaches are possible—water can be pumped by
a wind driven machine or by an electric motor powered by photovoltaics or by a diesel pump.
In deciding the approach, cost is important. So is reliability—photovoltaics have a reputation
of working with long periods with minimal maintenance; hydroelectric systems need to be
watched and adjusted. Kerosene lamps, an alternative to electric lights, will not work without
kerosene, and in many cases, kerosene is an imported fuel. The dependability of the supply will
depend on both vagaries of foreign exchange and transportation logistics. Some energy systems—
a grinding mill or a hydropowered electric generator—may require village-level ownership and
thus building an organization. A final concern on choosing an approach is the resources available:
Hydropower needs a stream with sufficient flow and drop, windpower needs wind, and solar
power needs sun.

Renewable energy sources—solar, hydro, wind, and so forth—are attractive because they are
nonpolluting and do not require imported fuel. They have made less progress in the Third World
than might be expected, perhaps because the technologies are not entirely developed, perhaps
because the technologies are not well known. In many cases the alternative to a renewable energy
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source is a diesel engine that does emit pollutants and requires imported—in most cases—fuel.
The advantage of the diesel engine is its reliability—the design has been perfected over many
years. It is unfair and unwise to promote a technology, including renewables, that is not as
reliable, when installed, as a diesel engine. Renewable energy can be less expensive and socially
more beneficial in many Third World situations, and its use should be considered very seriously,
but it should not be installed unless it be useful.

A very common energy source, which is somewhat renewable, is wood fuel in particular or
biomass in general. In much of the world, wood is still the cheapest fuel, but this is not true
everywhere. In Nepal, where deforestation has taken a toll, alternatives to wood for cooking and
space heating make sense. In general, though, promoting an alternative to wood fires will not be
easy, although certainly important. Although it seems very evident to outsiders that wood fires
should be avoided because they produce noxious smoke and require much time for fuel gathering,
local people may feel differently. Wood smoke may be seen as useful in eliminating mice in
thatched roofs; the health implications are long term and not compelling. Promoting alternatives
to wood fires may very well be a useful thing to do, but it should be tempered with an understanding
of the perspective of local people. The lesson—take very seriously the concerns of the projected
user—applies generally, not only in regard to wood fuel. A related issue is making decisions about
what local people need: Is it more important to use electric power for small industry or for home
lighting? Unless the user decides and sets priorities, the system probably will not sustain itself.

The titles of the articles for this section are probably self-explanatory. The energy-planning
article deals with choosing between forms of energy. Because electricity is particularly important
and can be generated in several ways, the basics of designing an electrical system are discussed
in a separate article. Water power and wind power are widely used. Both can produce either
mechanical or electrical power. Solar energy can be used to heat a building or heat water—the
technology is discussed in the “Solar Heating” article. Solar energy can also be used to produce
electric energy through photovoltaics, the subject of an article. As noted above, much of the energy
used in the Third World goes to cooking on wood stoves, discussed in an article. Charcoal is a
convenient alternative form of wood—its production is described in an article. An alternative to
wood fires is a solar oven. A construction of one of these is also described. Biomass—animal
manure or plant residues mainly—can be converted into methane fuel in a methane digestor.
Fuel cells are an alternative way of generating electricity through the combination of hydrogen
gas and oxygen in the air. Fuel cells are useful because they allow energy to be stored as hydrogen
gas. Another, more common storage mode is a battery, the subject of an article. Diesel oil is the
fuel of choice in many places but an alternative is ethanol, which can be produced from corn
and other grains. Ethanol is the only widely used renewable fuel for motorized transportation.
An abundant energy source near oceans would appear to be tidal power. Economical systems
for extracting energy from tides have not been implemented—some notes are given in an article.

ENERGY PLANNING

This article is based heavily on “Decentralised Rural Electrification: Technical and
Economic State of the Art and Prospects,” Bernard Chabot, Senior Advisor on Renewable
Energy, ADEME, 500 route des Lucioles, 06560 VALBONNE—FRANCE, 1995

Supplying electricity to an isolated home or community is the major problem addressed in
this article. A user able to get power from a national or regional grid through an inexpensive
tie-in will nearly always save money by doing so. Extending the power grid one kilometer
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(0.6 miles) or further to serve low-consumption users is generally uneconomical. In some cases
it may make economic sense for a homeowner connected to the grid to generate power herself
or himself and sell surplus power to the grid, but the more common problem is to get at least
a small amount of power into a village to improve life there. In many cases, providing power
for lighting several rooms and for operating a radio, television, or cassette player will make a
significant improvement.

Energy is used in a household in other ways than lighting and electronics. In rural homes
in the Third World much energy is used in cooking. Efficient cook stoves and solar cookers
are discussed in a separate article. Space heating and provision of hot water can be done using
solar energy, also discussed in an article. Actually in much of the Third World the fire used
for cooking also warms the house, and hot water is cooked on the same fire. In many areas
firewood for cooking is becoming scarce, causing deforestation or economic hardship. Electric
cookers would conserve firewood, but in most cases they cost more to use than wood stoves.
Kerosene—also called “paraffin”—is a common substitute for expensive firewood. Refrigera-
tion retards food spoilage. The most common refrigerators are electric powered, but refriger-
ation can be done using propane gas or kerosene. Household energy needs in the Third World
at present seem to be most effectively met by providing a small amount of electricity and by
managing fuel wood.

Basic characteristics of electrical power are discussed in the next section. Implications of
that discussion are (1) for some important applications no substitute for electricity exists, (2)
losses in transporting electricity can be appreciable, and (3) a major use for electricity in low-
income homes is lighting. It is clear that an effective energy plan must provide electricity to
homes. To avoid transmission losses in simple electrical systems the generator should be phys-
ically close to the load. Complex power systems use fairly elaborate “transformers” to reduce
transmission losses. It is worthwhile using high-efficiency fluorescent lighting fixtures in small-
scale electrical systems.

Electricity can be generated using small-scale technologies in several ways. Photovoltaic
devices—solar cells—produce electric power directly from sunlight. Small scale hydro and wind
systems use the energy in moving water or air to rotate a generator, which produces electric
power. A diesel-powered generator, common in the Third World and as a backup in the United
States, burns petroleum-based fuel in a motor that drives an electric generator. Of these only
the diesel generator uses fuel. Renewable energy sources—hydro, solar, wind—usually have
higher construction costs and lower operating costs than a diesel generator. The initial cost of
renewable energy systems may be so high that government loans or subsidies may be required,
even though the lifetime costs are less than for a diesel generator. The generators used by
commercial power utilities are basically the same, but larger, as diesel-powered generators. Coal,
oil, natural gas, or nuclear energy, as well as hydro, powers these generators.

Moving power, “distribution,” from generator to user can be a significant problem. Commer-
cial utilities distribute power from large generating installations through complex power grids,
complex in part to minimize transmission losses. Village-level electric systems often use a diesel
generator and distribute power through a small grid. If each household generated its own
electricity, distribution would be simpler. Household-size diesel powered generators—as well
as photovoltaic, hydro, and wind electric systems—are feasible, even sold commercially in the
United States. Larger generators, though, are more economical per unit of electricity produced.
The planning tradeoff is between generation and distribution efficiency. The generation costs of
electric power are generally much lower for a power utility than for a household- or village-
size system and a modern large commercial generator emits fewer pollutants, per unit of
electricity produced, than a village size diesel powered system. The initial costs, though, of
connecting an isolated house to the national power grid are often prohibitive.
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One approach to distribution is use of battery-powered lights and appliances and a central
battery charging facility. The author visited a village where automobile storage batteries were
used to power a sound system—the batteries were recharged by an automobile making its usual
trips. A photovoltaic-powered charging facility serving a village where household electric needs
are met through rechargeable batteries can make economic sense.

Planning an energy system for a village or a single household is more than choosing hardware.
Information has to be made available to users so an informed choice is made. Part of the
information needed is about the technology—its capacity and cost. Another part needed is about
system inputs, for example—how much sunlight can be expected? How reliable are the winds?
Is the supply of diesel fuel dependable? Another “software” consideration is the skills needed
for operation and maintenance. How can technical support be made available? Decentralized
electric systems usually require more knowledgeable users than customers of the national utility.
A final planning consideration should be “upward compatibility”—how easily can the initial
power system be expanded to serve more users, to allow more things to be done with electricity?

Important factors in energy planning are sometimes overlooked. Inexpensive and reliable
electricity in a village may make small manufacturing—carpentry, food processing, spinning
and weaving—rviable and thus improve the overall economic situation, even reduce the flight of
young people to cities. Water pumping can increase agricultural production and make cleaner
water available. Electric power can improve health care and education. Productive time is
increased by allowing people to work in the evenings and by the availability of telephones.
Hydro, photovoltaic, solar, and wind energy do not cause global warming.

“Co-Generation” consists of using the same power plant to generate both electricity and heat.
The heat usually is in the form of steam. It is generally used to power machinery or for space
heating. Mid-sized users, a school or factory, in the United States find the cost and efficiency
of such a system greater than that of two separate systems basically because the heat lost in a
conventional steam driven electric generator is put to work in a co-generation system. Cogen-
eration only makes sense, of course, when the heat energy can be put to use. An example where
cogeneration might be practical is a village where both a small-holder tea factory and community
electrification are being planned.

BASICS OF ELECTRICITY

NECESSITY FOR ELECTRICITY

Although electricity is somewhat cumbersome to generate, it adds significantly to people’s lives.
Radios, televisions, and computers can only be powered by electricity. Interior lighting in a
home is done much more conveniently using electricity than by alternatives. In a hospital,
alternatives are even less useful. Electric motors can make small-scale manufacturing feasible,
giving a village a way to raise cash. Although a water wheel or steam engine can be used to
power small machines, the apparatus is complicated and dangerous—pictures of 19th-century
factories show the overhead shafts and belts required before electricity was available. Electrical
supplies, however, can be complicated and expensive, and the difficulties and cost increase as
the amount of power produced increases. In most cases it is probably not sensible to use
electricity to cook a meal or warm a room when a simpler kind of energy would do, although
electric cookers have been proposed as a way to reduce deforestation.

Electricity can be supplied to a village usually in five ways: extension of the national power
grid, hydropower, photovoltaics, wind power, and a diesel-powered generator. Combinations of
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sources may make sense—a diesel generator can back up a hydro system during dry periods.
Photovoltaics and wind power often complement each other—when the wind blows the sun does
not shine. A user who is connected to the utility company does not have to worry about storing
electricity—when unneeded power is generated from, for example, a wind generator that power
can be sent to the utility. Power sent into a utility earns money—in a sense power is being stored
in the utility. In planning an electric system the costs of each alternative need to be weighed,
including storage costs and, in the case of diesel generation, fuel costs. One of the purposes of
this article is to learn enough about electricity to plan the capacity of the electrical supply. We
start with the basics.

VOLTAGE, CURRENT, RESISTANCE

The fundamental aspects of electricity will now be discussed. Voltage is analogous to pressure.
It is the amount of force or push that the electricity has. The units measuring voltage are volts.
A flashlight battery pushes with 1.5 volts and an automobile battery with 12 volts (when new!).
An electric outlet in the United States pushes with the equivalent of 120 volts. The word
“equivalent” is used because actually the voltage is changing continually, as discussed below.

Current is the amount of electricity that flows. Electric current actually consists of the motion
of small charges, called electrons. Current is measured in amperes. An ampere is the flow of a
certain number of electrons through a conductor in a second. Fuses or circuit breakers in a home
will blow or trip when more than the rated current flows through them. A 15-ampere fuse will
protect a circuit designed for 15 amperes by melting when more than 15 amperes flows through
it. A 20-ampere fuse can carry more current without melting and so does not protect a circuit
designed to carry 15 amperes. Electric current always flows in a complete loop or circuit. In
some cases the return path can be through the ground or the metal frame of the structure, as in
an automobile, but usually the return path is a wire.

The amount of current that flows in a wire depends on the voltage. It also depends on the
size and material of the wire or the resistance of the wire—the greater the resistance, the smaller
the current. Resistance is measured in ohms. The abbreviation for ohm is capital omega, Q. A
4Q loudspeaker will allow twice as much current to flow as an 8C2 speaker, which is why it is
risky to replace an 8CQ2 speaker by a 4€2 one. (Amplifiers can be damaged if too much current
is drawn from them.)

Current, voltage, and resistance are related as shown in the following equation, which says
that current increases as voltage (or pressure) increases but decreases as resistance increases.
The letter I represents current, V represents voltage, and R represents resistance.

=2
R

Often the preceding equation is written as follows. This relationship is known as Ohm’s Law.

V=IR

EXAMPLE OF OHM’S LAW

Commercial electric wire comes in various thicknesses—the thicker the wire, the more cross-
sectional area for the current to flow through so the smaller the resistance. A so-called #4 wire
100 feet long has a resistance of 0.025€2, while the same length of #10 wire, which is thinner,
has a resistance of 0.1Q. If 80 amperes flows through the #4 wire then the voltage lost in the
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wire—that is, the pressure used up pushing the current through the wire is 2 volts.
V=80 x.025 =2 volts
The voltage loss in a #10 wire (resistance of 0.1€2) would be 4 times as large.
V=280 x.1=8 volts

One reason the lower-resistance wire is not always used is cost. One hundred feet of insulated
#4 wire would cost about $120, while 100 feet of insulated #10 wire would cost about $23.

POWER

A fourth quantity exists, besides voltage, current, and resistance. It is called power. Power is
the amount of work done per second. Power is measured in watts. A 100-watt amplifier puts
out twice as much power as a 50-watt one. By law in the United States, an appliance manufacturer
must indicate on an appliance how much power the appliance uses. (In some cases current rather
than power needs are given.) A typical toaster, for example, uses 1,200 watts, while a vacuum
cleaner uses 520 watts. An electric company charges for the total amount of work done, or
energy used, so an electric bill shows charges for “watt-hours” or, more usually, “kilowatt-hours.”
A kilowatt is 1,000 watts.
Power is the product of voltage and current.

P=VxI

This equation makes sense. One can increase work done or power consumed by pushing electrons
harder or by pushing more of them—in other words, by increasing voltage or by increasing current.

The preceding formula for power can be used to calculate the amount of current an appliance
uses. The reason one cares about the amount of current that will flow is that not caring may
result in a blown fuse. Appliances sold in the United States are generally meant to be used with
120 volts. If an appliance is rated at 1,200 watts, the following equation shows it uses 10 amperes
from a 120-volt circuit.

P=VxI
1200 = 120 x I
or I = 10 Amperes

If a home has 15-ampere fuses, then the total current in one circuit must be less than 15 amperes
so other appliances plugged into the same circuit as this 10-ampere appliance must use less than
5 amperes. A 60-watt light bulb takes 0.5 amperes, so the number of 60-watt bulbs that can be
powered from a 15-ampere circuit is 30.

Table 1 is a summary of the fundamental electric quantities.

TABLE 1

Fundamental electric quantities

Quantity Description Unit Abbreviation  Symbol
Voltage Pressure Volt v v
Current Amount of flow Ampere A I
Resistance  Resistance Ohm Q R
Power Voltage X current ~ Watt W P
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HOW MUCH ELECTRIC POWER DOES A FAMILY NEED?

In order to design an electric system, one must estimate needs. The power needs of some
appliances are given in Table 2.

Two remarks are in order. The stereo, which uses 100 watts, probably only puts out 50 watts
of sound—the rest of the input power is given off as heat. In estimating electric power needs
one must consider the input power required, not the desired output power. The other remark
concerns the refrigerator. The power usage shown applies when the motor is on. Most of the
time the refrigerator motor is off because only when the temperature rises above the thermostat
setting does the motor turns on. The refrigerator takes power, therefore, only about a quarter of
the time it is plugged into an electric outlet. The length of time it is actually drawing power
depends on how well it is insulated and how often the door is opened. Also, most motors,
including refrigerator ones, draw much more current when starting than when running—just as
a car requires more gas when accelerating than when going at a constant speed. The starting
current, which lasts for only a short time, is about four times the rated current. Because the
starting current is large, time delay fuses are used in homes. These fuses will only blow if the
current exceeds the rated value for five seconds or so—long enough to start the motor but not
long enough to overheat the house wiring. It takes time for the house wires to get hot enough
to do damage, just as it takes time for a toaster to get hot.

Now let us estimate minimal electric energy needs for a small family, using Table 2. The
question is not so much what we would like but what is really needed for a reasonable life style.
Of course, each person’s conception of what is reasonable differs, which is why technology
planning is difficult—but let us give it a try. We might start by deciding that we need power
from about 6:00 p.M. to 11:00 p.m.—that is, five hours. During this time we need four 75-watt
lightbulbs on at once, plus a stereo. We might also agree that either a sewing machine or an
electric drill would be used, but not both at once, again for five hours. We certainly will need
a refrigerator, but if we are careful, it will draw power less than five hours a day. If we need a
water pump, then again we have to estimate how many hours it will be on. Can it fill a tank
when no other appliances are on? For now, let us ignore the water pump. Our minimal power
needs are shown in Table 3.

TABLE 2

Power needs of appliances
Transistor Radio 4W
Small Stereo 100W
Black & White TV 45W
3/8" Portable Drill 260W
Refrigerator 300W
Sewing Machine 100W
Water Pump 335W

TABLE 3

Minimal electric needs

4 75-Watt Lightbulbs 300 W 5 hours
Stereo 100 W 3 hours
Sewing Machine or Electric Drill 260 W 4 hours
1 Refrigerator 300 W 5 hours

Total 960 W 5 hours (worst case)
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Our daily energy needs are approximately 960 watts for five hours, or 4,800 watt-hours. Thus,
we must design our system to supply 960 watts at any one time and to supply 4,800 watt-hours
(4.8 kilowatt-hours) over a day. If we use a 12-volt system, then we will need 80 amperes for
those five hours—dividing the power requirement by the voltage gives the current.

It is worth noting how much of the power is going into incandescent lightbulbs. In our design
we really should have specified fluorescent bulbs, which use much less power to produce the
same amount of light—these bulbs do cost more. Fluorescent bulbs use about 25 percent of the
power of incandescents for the same illumination, so the 300 W for light can be reduced to
75 W. The total power needed, then, is 735 watts rather than 960. In the next few sections we
will see how to design the system.

PRACTICAL GENERATORS

The principle of electric power generation is simple. The basic physical principle is that a changing
magnetic field through a coil of wire produces a voltage across the ends of that coil. The
construction of a generator is straightforward. A generator is shown in Figure 1. A magnet, usually
an electromagnet, is rotated inside a stationary coil of wire. In Figure 1, the stationary coil is
really a set of coils connected together. These are labeled “Stator” in the figure, where the rotating
electromagnet is labeled “Rotor.” A small cur-

rent is fed into the rotor through the slip rings,

Drmie End Striakd producing a magnetic field that points in a
direction perpendicular to the rotor shaft. As
the rotor rotates inside the stator, the magnetic
field in the stator coils changes. This changing
magnetic field produces voltage in the coils.
The coils are connected in series, and the two
ends lead to the electric load—that is, these
ol ends of the coil go to the generator terminals.

j Hoctitier End An electric company’s generator terminals are
Shiekt connected to transformers, switchgear, and
transmission lines but ultimately go to the

metal pieces inside the electric outlet in a

Sl Mings home. When an appliance is plugged into the
FIGURE 1 outlet, the circuit is completed—current flows
Schematic of electric generator. out of one end of the coil, through the con-

necting wires to the load, and back from the

load to the other end of the stator coil. The
voltage produced by the rotating electromagnet is the force that drives the current through the
circuit.

The circuit is completed slightly differently in an automobile and some other applications.
In an automobile one end of the generator coil is attached to the metal frame of the car and the
other to the load. The load must then be attached between a wire from the generator and the
metal frame. Because only one wire is used, it looks as if no return path for the current exists.
Current has to flow, however, in a complete circuit—from the generator to the load and back
because the generator does not produce electrons. It only pushes them along the circuit.

While the principle of a generator is simple, construction is not easy. Because the generator
turns rapidly, balance and good bearings are necessary. Also, winding coils is tedious. The result
is that it does not make sense to try and build one’s own electric generator unless one has access
to a machine shop, a coil winder, and also to some experience.
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Every automobile contains a generator like the one shown, which recharges the battery and
powers the lights, spark plugs, radio, and so forth. One possibility, then, in a homemade electric
power system is to use scrap automobile components. Another possibility is to buy a commercial
generator.

An intermediate possibility between using a scrap automobile generator and a commercial
generator is to use an induction motor as a generator. Induction motors are very common—most
electrical motors in use are induction motors. They are rugged and probably more reliable than
an electric generator. In normal use electricity is applied to a motor, causing it to rotate, producing
mechanical power. If, however, the shaft of the motor is turned by, for example, a water turbine,
then electricity will be produced. The motor does have to be modified slightly, by the addition
of capacitors, to become a generator. Choosing the correct value for the capacitors is not simple.
Some technical training is probably required to design and operate an electrical system using
an induction motor, so the approach will not be considered further here but is described in detail
in Nigel Smith’s book, Motors as Generators for Micro-Hydro Power.

In an automobile a device called a “voltage regulator” is placed between the generator and
the battery. Voltage regulators are needed because the voltage from the generator depends on
the engine speed, which varies. Let us see why. The magnitude of the voltage from a generator
depends on how fast the magnetic field is changing. When the generator is rotating rapidly, the
voltage produced will be large, and when the generator is going slowly, the voltage out will be
small. The generator is driven by the car’s engine, so when the automobile is going fast, as on
an interstate, the battery is charged rapidly. When the engine is idling at a light, the voltage
produced is small. Why do we care about the variation in voltage? One reason is that a high
voltage might damage the battery. Another is that when the generator voltage is less than the
battery voltage, current will flow back from the battery into the generator. The voltage regulator
prevents this battery discharge at low generator speeds and also reduces the output voltage at
high speeds. A regulator should be used in a homebuilt system, although an operator could
monitor the output and make adjustments manually. The voltage regulator is built into most
modern automobile alternators, so it is hard to avoid getting one if an alternator for a recent car
is purchased. A commercial electric generator will usually come with a built-in voltage regulator,
and, as one would expect, the utility companies have regulator mechanisms for their generators.

Because spare auto parts are so easily available, it is tempting to design a home-built system
around them. Before we settle on a 12-volt system, however, let us go back and see the implications
of some of the calculations we did earlier. If we need 960 watts and will use 12 volts, then according
to our power equation, we would need 80 amperes.

960 =12 x [

or I = 80A

If we want to live some distance from the generator—to reduce the noise, for example—we
would have to run the electric current through connecting wires. If our house was 50 feet (16
meters) from the generator, then we would need 100 feet (32 meters) of wire to get a complete
circuit. We saw in previous equations that if we used #4 wire, our voltage loss along the 100
feet of wire would be 2 volts, so of the 12 volts generated, only 10 volts would be available to
do anything useful. If we tried to save money and used #10 wire, which has a higher resistance,
we would lose an intolerable 8 volts. Actually, #4 wire is very thick and difficult to handle, and
even #10 is thicker than used in most homes. Also, 20 feet (7 meters) of wire is probably used
up internally just going from outside of the house to the outlets, so with 100 feet of wire, the
house and the generator could be only 30 feet (9 meters) apart.
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It appears, then, that a 12-volt system has a real problem; to get sufficient power in the load,
one needs large currents, which mean large voltage losses in the wiring. The usual solution is
to use higher voltages, which is why the standard voltage in U.S. homes is 120V and in most
of the rest of the world, 240V. Small 120-volt or 240-volt generators are not nearly as common
as automobile generators and are much more expensive.

DC AND AC POWER

Another difference exists between the voltage used in an automobile and that in a home—dc
vs. ac. The abbreviation “dc” stands for direct current, meaning that current always flows in the
same direction—one generator terminal is always positive and the other is always negative.
Batteries give dc voltage and must be recharged using dc. In fact, the reason dc is used in
automobiles is just that—to recharge the battery. The reason 12 volts are used is that the chemical
process inside a single battery cell produces only 2 volts. To get higher voltages, cells must be
connected in series, and 6 cells are as many as are practical, otherwise the battery would be too
big to fit into the automobile conveniently. Also, the connections between cells are costly, so
the manufacturer does not want to use more cells than necessary. See Figure 2.

AC voltage is actually much more common than dc. One reason is that the generator in
Figure 1, and most generators, actually produce ac, as one might expect from a rotating device.
As the magnet rotates the magnetic field changes direction. Other devices, called “rectifiers,”
are used to convert the ac to dc. In most present-day automobiles the generator is actually called
an “alternator.” The rectifiers are an integral part of the alternator so that the voltage into the
battery is dc. Rectifiers are discussed in the Appendix to the “Photovoltaics™ article.

A major advantage of ac is that transformers can be used to change the voltage level. Step-
up transformers increase the voltage but decrease the current; the power is not changed from
the input to the output of a transformer. Step-down transformers decrease the voltage and increase
the current. Utilities generate at medium voltage, transform to high voltage for transmission,
and transform down to low voltage for the user. High-voltage transmission means low current
and thus small losses in the lines. Low voltages, though, are safer, which is why the user is
given 120/240 volts. The reader may have noticed large, metal, cylindrically shaped objects on

-Peak value
2V
0 i20v 0
1/60 sec.
DC voltage as in an Automobile AC voltage as in a U.S. Home

FIGURE 2
DC and AC voltage.
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electric utility poles. These are transformers, which step down the voltage from 440 volts, used
for local transmission, to household voltage. An arc welding machine needs high currents but
does not need high voltage once the arc is created, so a step-down transformer is used to increase
the current and decrease the voltage.

A final advantage of ac is that it can drive motors at a constant speed, corresponding to the
number of times the voltage goes up and down in one second. In the United States the voltage
alternates 60 times a second. The number of alternations per second is called frequency. In most
of the rest of the world the power company frequency is 50 cycles per second. The reason we
care about the frequency is that we must make sure it is correct; otherwise electric clocks would
not run at the proper speed.

A problem with small-scale hydro- and wind-powered generators is that the generator speed,
and thus the voltage frequency, may vary depending on the amount of wind or water. These
frequency variations will speed up or slow down electric motors, as noted above. If the frequency
of the voltage applied to a motor is significantly lower—10 percent or so—than the rated value,
the motor may be draw excessive current and be damaged. The magnitude of the generated
voltage also depends on the generator speed. Appliances are not usually damaged if the voltage
applied is less than the rated value. Incandescent lamps last longer if the voltage is low but give
off less light. At voltages higher than the rated value incandescent lights have an appreciably
shorter life. Fluorescent bulbs start less reliably at low voltages but are not damaged by moderate,
of the order of 20 percent, overvoltages.

As mentioned before, rectifiers convert ac to dc. Equipment called “inverters” convert dc
to ac. Inverters are more complicated than rectifiers, partly because they must produce the
correct frequency. A typical price for a 1,000-watt inverter is about $450. Inverters also waste
some power, so only about 80 percent of the dc input power is converted to ac output power—
the rest is given off as heat. Inverters are basically switches that turn the dc voltage on and
off. We would use an inverter if we had a dc power source, such as a battery, and wanted ac
power.

STORAGE

Some generators, such as those powered by wind or solar, do not produce power continuously,
so the electricity must be stored. The easiest way to store electricity is with batteries, but, as
mentioned before, only dc can be stored in batteries. Other methods of storage are cumbersome
but possible. Utilities sometimes store electricity by pumping water into a reservoir on top of a
mountain when excess power is available and then using that water to drive turbines when power
is needed. In this way, the peak power from a steam-powered generator can be greater than the
capacity of the generator. As both the pumps and turbines are ac equipment, ac electricity is
being stored.

A scheme analogous to storage is to sell excess electricity back to the utility company. This
is straightforward in practice, since when current flows through the meter in the opposite
direction—from house to utility—it drives the meter backwards, reducing the bill. When one
generates more electricity than one is using, then electricity is being sold to the utility company.
When more electricity is being used than is being generated, then electricity is being bought
from the utility. This process of buying and selling amounts to storing electricity with the
utility. By law a utility must buy electric power from homeowners, although the price paid
may be different from what the price charged. The utility insists that the frequency of electricity
sent in be exactly right so the generator or regulator in the homeowner’s system must
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be accurate. Of course, such storage with the utility is not possible if one is not connected to
the power grid.

Batteries are a relatively mature technology; in other words, most of the complications have
already been worked out. Automobiles use so-called lead-acid batteries—the plates are lead and
the fluid is sulfuric acid. When charging, a chemical reaction takes place at the plates. At
discharge the reverse reaction takes place, letting current flow out. Nickel-cadmium batteries
are similar, somewhat smaller and more reliable, but more expensive. Lead-acid batteries are
probably the most practical for a home-built electrical system because they are readily available.
Automobile batteries actually are designed to give a large amount of current for a few seconds
to start the engine, which is a different application than giving sustained current for several
hours or even days, so in a home system a so-called “Deep Cycle” battery, designed for golf
carts, recreational vehicles, or small boats is used. A typical deep-cycle battery might supply
9 amperes for 10 hours or 15 amperes for 5 hours before needing recharging. Such a battery
costs about $80. Batteries do need care, mostly checking the fluid level. They work best when
warm and need protection from freezing.

In our family example, 80 amperes were needed for 5 hours. As each battery can give 15
amperes we will need 6, which gives some spare capacity.

OVERALL SYSTEM

Now we will design the overall system. We have several choices. Let us opt for a simple one
that could be built from scrap automobile parts. The system is shown in Figure 3.

Let us review what is in each block. The “mechanical driver” turns the generator. It could be
a water wheel, a wind-driven propeller, or a diesel motor. The automobile generator produces 12
volts dc. The generator is probably really an alternator with built-in rectifiers. Such alternators/rec-
tifiers are available at auto supply stores or junkyards. Because so many are around, the price is
low—perhaps $50—although the operating life may be only three or four years. The voltage
regulator shown is the same as used in automobiles and is purchased from the same places. It
controls the amplitude of the voltage produced as the generator speed varies. The batteries store
energy during the times when the generator is not moving. “Deep-cycle” batteries should be used
because the batteries must produce current for five hours or so. The number of batteries to be
used was calculated above. The fuses protect the system if something goes wrong and a harmful
amount of current would be drawn from the batteries. The “dc appliances™ are special appliances
that use 12 volts dc. Many of these are made to be used with recreational vehicles. The inverter
converts 12 volts dc to 120 volts ac, so ordinary household appliances can be used. An advantage
of 120 volts over 12 volts is that the same power can be transmitted at a lower current, which
means less loss in the connecting lines. Actually, one would probably not use both ac and dc in

_ ; [ | |12vDC
Mechamcall Automobile Voltage : | | :

: Balleries Fuses ~= Elactric
Driver r‘ Generator }‘ Regulator Loads

120V AC

Inverter - Eleclric

| || Loads

FIGURE 3
Economical homebuilt electric system.
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TABLE 4
Prices of components of electric
system

Used Automobile Generator $50

Used Voltage Regulator $15
6 Deep-Cycle Batteries $480
Fuses and Connections $10
Inverter (500 Watts) $300
Total $855

the same system, especially since the inverter is one of the most expensive parts of the system.
Here though we are assuming we need some of our output power to be ac.

COST OF THE SYSTEM

Representative prices for each component are shown in Table 4. A reasonable assumption is that
each of these would last three years. (Actually the fuses and connections should last nearly
indefinitely.)

If we assume the capital recovery factor described in the Planning and Implementation chapter,
is .41 (3 years, 12 percent), the annual cost is

41 x 855 = $350/year

The reader might compare this amount to her or his annual electric bill. Note that the cost
associated with the mechanical driver (water wheel or windmill) has been omitted.

One might decide to use 12-volt dc loads only and spare the cost of the inverter. While most
appliances are designed for 120 volts, one can buy refrigerators, vacuum cleaners, and other
appliances for recreational vehicles that use 12 volts dc. Of course, automobile lights and radios
use 12 volts dc. A 12-volt refrigerator costs $520, a vacuum cleaner costs $25, and a fan is $24.
Use of a 12-volt system does mean one must be wary of losing significant voltage along the
connecting wires, so the generator must be close to the load.

An alternative to the homemade system of Figure 3 would be to buy a commercial ac
generator. These are sold for various applications and some are discussed in the “Wind” article.
Others are meant to be used with diesel engines for emergency power. They cost a good deal
more than our system—$3,000 or so—but would probably last longer.
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HYDROPOWER

Small-scale water power is a reliable and often economical source of energy where sufficient
water flow exists. Successful installations have been made in Nepal and Pakistan, Malawi and
Zimbabwe, Panama and Peru, and other countries. Water power was used extensively in early
New England. The technology is well proven and needs little maintenance. It can be integrated
with an irrigation scheme. Local people can do much of the construction, saving money and
imparting ownership. The total cost is usually much less than connecting to the national electric
grid—in present-day rural New England, for example, the cost of installing electric lines is about
$20,000 a mile. Either electrical or mechanical power may be obtained. Two common uses of
mechanical power are grinding grain and sawing wood.

AMOUNT OF POWER AVAILABLE

The equation for the power which can be generated from a stream is

_ HQe
P = 11.8

where
H = drop in feet
Q = amount of water in cubic feet per second (ft3/s)
e = efficiency of wheel and generator
P = output power in kilowatts

This formula makes sense. It shows that the power increases when distance dropped increases.
(Incidentally, this drop is usually called the “Head.”) It also shows that the more water, Q, that
drops, the more power available. Power is wasted both in the water flow and the generator, so
the actual power obtained is less than the power available. This wastage is accounted for by the
efficiency, e, which is less than one. The factor 11.8 is used to convert units, so the power comes
out in kilowatts, when H and Q are measured using feet and cubic feet per second.

The simplest way to use the energy in the water is a water wheel. These can be built economically
with simple tools and care. The alternative is to purchase a turbine—a 1-kilowatt turbine costs
about $5,000. Turbines require little operating attention. Installation consists chiefly of building
the channels that bring water to the turbine and take the waste water away. A skilled machinist
with a basic machine shop could build a turbine; for plans see Inversin (1986) and Mother Earth
News (1983). Water wheels and turbines are discussed below.

A picture of an overshot wheel, probably the easiest to build, is given in Figure 4. The
principle of operation is probably clear. The water flows from the “flume” into the buckets. The
weight of the water turns the wheel. The “Sluice Gate” controls the amount of water that flows.
The head, H, is measured from where the water leaves the flume to where it falls out of the
buckets. Because some of the water falls out early, and because energy is lost in bearing friction,
the efficiency of the wheel is about 75 percent. In most cases a water wheel would drive a
generator through belts or gears because the water wheel itself rotates much slower than the
rated speeds of most generators (think of how fast an automobile generator rotates). These belts
or gears use up energy and their efficiency is also about 75 percent, so the overall efficiency of
the wheel-turbine system is between 50 percent and 60 percent.
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Overshot water wheel (Reproduced from Mother Earth News. (1983). Mother’s Energy Efficiency Book. Hendersonville, NC: Mother Earth News).
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Now let us calculate the power available
from a small stream in terms of water velocity
and steam size. First we will see how we
would calculate Q, the quantity of water that
flows through our wheel in a second. A sketch
of the flume with an opened sluice gate is
given in Figure 5. The cross-sectional area of
the flume is A square feet.

FIGURE 5 The velocity of the water is v feet/second.
Water flowing in flume. The amount of water that flows past the

opened sluice gate in one second is all the
water that was within a distance v (times one second) from the sluice because water closer will
have time to get to the gate and water further away will not. So the amount of water reaching
the wheel in a second is

Q= Axv
S0, using our previous equation
HAve
P =
11.8

Now we can estimate the power from a typical water wheel. Assume the head is 9 feet, corre-
sponding to the flume being about 10 feet above the tail water, because clearance is needed above
and below the wheel. Assume the cross sectional area of the flume is 2.0 feet by 0.66 feet, that is,
24 inches by 8 inches. Assume the water is moving at 2 feet per second. We will estimate the
overall efficiency at 55 percent. The power is calculated in following equation

_ 9% 2x0.66x2x0.55

P 11.8

= 1.13 kW

This amount of power is more than enough to meet the needs of the family of 4 discussed in
the article, “Basics of Electricity.” Note that the flow, Q, is 2.64 cubic feet per second, as shown
in following equation

Q= Av = 2x0.66x2 = 2.64 ft’/s

In other words, a stream carrying 2.64 ft’ sec and dropping 10 ft would have sufficient power
to meet the minimal needs of a family.

SYSTEM DESIGN

Now that we understand the basic physics of water power let us see how we would design a
whole hydroelectric system. A block diagram in Figure 6 shows the steps required in designing
a small hydroelectric system for a given stream. We will go through these steps one by one.



VERIFYING THAT SUFFICIENT
POWER EXISTS

If we are to build a hydroelectric system, we
must certainly have a stream flowing through
our property. We need to estimate both the
head, H, and the quantity of water, Q. The
head is the distance the water drops within
the length of stream to be used. It can be
estimated using a string and tape measure (see
Figure 7). To do this one would tie one end of
the string to a stake driven close to the water
level, move downstream as far as practical,
pull the string taut and horizontal (a line level
would aid in getting the string horizontal), and
measure the vertical distance from the string
to the water level. One would repeat this pro-
cess until the useful length of the stream is
covered. Another possibility is to use a sur-
veyor’s level.

The quantity of water in a flume, of course,
cannot be greater than the quantity of water in
the stream. To estimate the water in the stream
we need the cross-sectional area of the stream
and the velocity. Estimating the cross-sec-
tional area is basically simple, but water flows
more slowly near the banks and the bottom,
so in estimating the area one disregards the
three inches or so near the banks and bottom.
An easy way to estimate the velocity is to put
a twig, or something else that floats, in the
water and time it as it goes a fixed distance.
More sophisticated ways of measuring the
stream velocity are given in Inversin (1986),
Leckie et al. (1981) and the Jade Mountain
catalog.

Water flow is seasonal, so if one is serious
about using the power, one should look at
the stream at different times of the year. In
New England, August tends to be the low
water month. Streams will usually flow under
ice in the winter, so winter operation is pos-
sible. Actually the most dangerous time for
small hydropowered installations is probably
in the spring, when the whole thing could be
lost in a flood. It is prudent to check the
stream at each of these times—spring, winter,
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and fall. It is also prudent to be wary of even HGUBE 6 )
careful estimates, especially if they are close Steps in system design.
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FIGURE 7
Side view of a stream.

to the limits of what is needed or can be handled. Besides the errors in making the estimates,
one must realize that nature is not dependable. If one needs 960 watts, and the estimate of the
output power is only 1,200 watts, it is probably best to redesign, since 1,200 watts is really too
close to 960 watts to be reliable. One should increase the power, if possible, or decrease the load
required. A sophisticated way of estimating the annual power available. Using rainfall data for the
entire catchment area is given in Inversin (1986). Such an estimate is important when a fairly large
system, involving a community, is being designed. At the least the estimate will indicate how often
the system will not produce rated power because of lack of water.

Once the head and quantity of water in the stream are known, then we can use our equation
to calculate the maximum power available from the stream. Now we will go to the second box
in Figure 6, our design flowchart. The next step shown is to select a waterwheel or turbine.

TYPES OF WATERWHEELS AND TURBINES

The expression “waterwheel” usually refers to a large-diameter—10 feet or so—wooden wheel
that turns relatively slowly, perhaps one revolution per minute. The word “turbine,” on the other
hand, refers to a smaller metal wheel, 1.5 feet or so in diameter, that turns much faster—several
thousand revolutions per minute. Waterwheels are easier to make, although they are large and
heavy and therefore difficult to move from the shop to the site. To make a turbine, one needs
access to a machine shop. Again, detailed plans are given in Inversin (1986) and Mother Earth
News. Turbines for small-scale hydro projects are commercially available.

Three types of waterwheels are shown in Figure 8. As was mentioned above, the overshot
one is the easiest to build and is the most efficient: 65 to 85 percent. It needs a head of at least
10 feet. In principle, one could use as large a head as available, but as the diameter of the wheel
and the head are approximately equal, heads over 30 feet are not really feasible for an overshot
wheel. The publication “D.1.Y. plan 7-timber Waterwheel,” Mother Earth News, and Leckie et al.
(1981) all give plans for a wooden waterwheel.

The breast wheel is used for heads between 6 feet and 10 feet. The wheel shown is a low
breast wheel because the water enters below the center of the wheel. Such a wheel has an
efficiency of 65 percent. The real problem with such wheels is the breastwork, the close-fitting
wooden cover that keeps the water in the buckets. These need to be made carefully to reduce
friction. Debris floats down the river and can get caught between the wheel and the breastwork,
so a screen is needed. Breast wheels can be made with large diameters, independent of the head,
and large diameters create high torque. High torque is useful if the wheel powers machinery or
tools or grinding stones but is not important for electric generators, so breast wheels are not
used often for hydroelectric projects.



Breast wheels work better than overshot
wheels in flood conditions because the wheel
turns in a direction that pushes the spent water
away from the wheel. In an overshot wheel, in
flood conditions, the wheel pushes water into
the space behind the wheel. This water acts as
a drag on the wheel. Breast wheels were used
more often than overshot wheels in colonial
New England textile mills because of this abil-
ity to get rid of the used water.

The undershot wheel works with the low-
est head. It is also the least efficient: 25 to 45
percent. Here the kinetic energy of the water
pushing on the blades creates the force.

Turbines

Two turbines are shown in Figure 9. Turbines
are the most efficient way to generate elec-
tricity. Commercial systems all use turbines.
Many small-scale systems also use turbines.
The efficiencies range from 75 to 85 percent.

The Pelton turbine uses a nozzle to direct
the water onto the blades at a high force. These
turbines are used at high head situations, espe-
cially when the total amount of flow is small.
A small commercial turbine and generator
producing 1.4 kilowatts costs about $5,000
(see Real Goods publication). Other commer-
cial turbines are described in the Jade Moun-
tain catalog.

A crossflow turbine works on another prin-
ciple. The water flows through the blades on
the top, pushing them through the central cyl-
inder, and, finally, out through the bottom,
pushing on those blades also. The word
“push” is misleading. In the “Wind Power”
article, “lift” and “drag” devices are dis-
cussed—the crossflow turbine actually uses
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lift. Such a turbine was successfully built by an inexperienced group in Zaire. Mother Earth
Plans sell drawings. If these plans are used, the cost will be cost about $50. A crossflow turbine

will work with heads as low as 3 feet.

A final type of turbine, which we will not consider further because they are only used in bigger
installations, is the reaction type turbine, or Francis turbine. They usually are totally immersed
in the water, with the rotating axis vertical. The weight of the water pushes on the blades.

An alternative to building or buying a turbine is to use a rotary water pump. A pump operated
as a turbine will not be as efficient as a turbine of the same size. Pumps though are more common
and thus less expensive. Their availability may make them a good choice when electric power

must be obtained quickly.
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Speed Control

Both waterwheels and turbines will slow
down when the load, mechanical or electri-
cal, on them increases. This speed reduction
may cause problems—grain will be ground
less finely or electric appliances will not work
well. To increase speed, more water can be
sent to the wheel or turbine by opening a gate
or valve on the sluice or penstock. Probably
the simplest approach is to do this manually.
Automatic, feedback systems are used with
x? F:::;e support large installation. The decre?se in speed is
sensed by a flyball, and the signal actuates a
valve, sending additional water to the turbine
or wheel. Such a system is complex (see the
Jade Mountain catalog).
Turbine shaft An alternative speed control for an electric
system keeps a constant load on the generator
at all times but switches between loads as

Mazzle

Turbing

Cross-flow Turbine required. In a typical situation, an electric
FIGURE 9 water heater is used as a default load. When
Turbines. power is needed for lighting, the water heater

is switched off and the lights switched on.

When the lights are not needed, the electric
power goes into the heater. Such a system probably only makes sense when a genuine need for
the hot water exists.

Waterworks

In planning channels for bringing water to the wheel and back to the stream, (step 2¢ in Figure 6)
a major decision is whether a dam will be built. Dams are needed if a pond is required to
store water. If one needs electricity only 6 hours a day, then one could store water for the other
18 hours. In this case the power available when used is 4 times the continuously available
power. Actually, ponds are probably used most often to store energy over longer periods, such
as during the summer, so the spring flood water is available in the dry months, like August.
As we will see later, a dam can also reduce the length of the channel used to bring water to
the wheel.

On the other hand, a dam is not a trivial thing to build, as we will see below, and a dam
failure can be a major disaster for people downstream. The process of obtaining permits certainly
will be easier if a dam is not used so advantages exist in simply diverting water from a stream
and returning it—so-called “run of the river.” According to Inversin (1986), most small-scale
hydropower systems in the Third World are run of the river.

Figure 10 shows a side view and a top view of a hydroelectric site. The head race is the
channel dug out to carry the water to the flume, and the tail race transports the water away from
the wheel. In order to get the water to flow with sufficient speed, these must have a downward
slope, perhaps 2:1,000, which means a drop of 2 feet in a 1,000-foot channel. If the water does
not flow rapidly, a wider race must be used. Races reduce the head, so one has to trade off the
additional drop in the stream gained from longer races with the loss in head in the channel.
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FIGURE 10
Hydroelectric site.

In colonial America some races were a quarter-mile long. The total head available includes the
height of the water in the pond above the outlet, as well as the drop through the wheel, but the
usable head is measured from where the water drops on the wheel. The inlet location to the head
race needs to be chosen carefully so silt does not accumulate in front of the inlet and so the race
is not damaged by rocks pushed down the stream at high water.

If a turbine were used in the same installation as Figure 10, it would be located at the lowest
point, where the water goes back into the stream. Instead of using an open channel for the head
race, a PVC (polyvinylchloride) or metal pipe is used to enclose the water going from the stream
to the turbine. This forces the water to flow through the nozzle in a Pelton turbine, or directly
into the crossflow wheel. This pipe is called a “penstock.” PVC pipes of a suitable size, 4 inches
or so, cost about $.50 per foot.

SIZE OF POND

As noted, building a dam to obtain a pond complicates greatly a small-scale project. A pond is
needed though to store water when the stream does not always carry enough water to give
required power.
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Let us estimate how large a pond must be to store sufficient water to give us power for a
week. In a previous equation we saw that if the water flow is 2.64 cubic feet/second, the power
will be 1.13 kilowatts, sufficient for our needs. To simplify the analysis we will assume no water
flows into the pond while we are drawing water out and that we draw water out 24 hours a day
for the entire week. How much water must be stored to allow 2.64 cubic feet/second for 1 week?
We convert seconds to minutes to hours to days to weeks and multiply by 2.64. We need a pond
of about 1.6 million cubic feet. How big is that?

60 x 60 X 24 X 7 x 2.64 = 1,596,672 ft’

To make this number meaningful, we note that a square pond 5 feet deep would need to have
sides of length 565 feet. The pond would be the size of six football fields—a large but not
unrealistic size. Our actual pond could be smaller because we probably would use less power
after midnight and because our stream would add water during the week. If power were used
only 4 hours a day, the pond could be about the size of one football field.

Actually what we mean by 5 feet deep is that the level of the pond would drop by 5 feet
when water was drawn out. We would probably not want to empty the pond entirely, for the
sake of the wildlife, if nothing else, so the pond should be deeper than 5 feet.

The pond is used for storage. Another mode of storage is batteries. We could compare the
cost of making the pond with that of buying the batteries, but we must factor in alternative use
of the land and also the desirability of having a pond for recreation or similar purpose.

DAMS

In picking a site for a dam one wants to maximize the head. One also wants to arrange the
waterworks so that the generator, and thus the wheel, is close to the house to minimize electrical
transmission losses. On the other hand, one probably does not want to live too close to either
a wooden waterwheel or a turbine-generator combination, both of which can be noisy and
vibrating. If one has a choice, one should avoid streams with silt, which can damage a turbine.
Finally, as will be described next, leaks can be a problem, so one needs to select a site for the
pond and the dam that will have low leakage.

Some dams, which can be built by hand or with only simple earth-moving equipment, are
shown in Figure 11. Dams can fail in two ways: (1) seepage underneath, which undermines the
dam and (2) pressure that pushes the whole dam downstream. Seepage is minimized by using
clay for the entire dam, for a core, or for a seal on the sides and bottom. The earthfill dam in
Figure 11 has a clay core. Pig manure is another sealant, as is plastic sheeting. Heavy dams are
less likely to slide away than light ones, so rocks improve safety. In building a dam it may be
necessary to build a temporary dam upstream to hold the water back during construction.

Figure 11 is probably self-explanatory. In an earthfill dam the slope of the upstream side
should be about 1:3, so the water pushes down more than sideways and large rocks should be
used on the surface facing the water to avoid erosion. The slope of the downstream side can
be steeper, perhaps 1:2. Rockfill dams can have a deeper slope than earthfill ones—perhaps
1:1.5. In the rockfill dam of Figure 11 concrete is laid over the rocks to prevent leakage. The
crib dam is made of logs stacked a few feet apart with gravel in between. Boards covering the
face of the dam reduce leakage. Crib dams are best for low heights—S5 feet or less. The gravity
dam is made of concrete and is the most expensive.



HYDROPOWER 179

Cement

Clay core
Earth Fill Dam
Concrete
L
m -
L
Crib Dam Gravity Dam

FIGURE 11
Types of dams.

In any case, all dams need to have a spillway, where overflow water can safely get over the dam.
It is obvious that a way must exist to get the water from the pond to the head race, or the penstock.
This water cannot be taken from the top of the pond, or else the pond would only be useful when
it was full. The water outlet, then, should probably go through the dam. It will be easier to repair
the dam if the pond can be completely emptied, so a drain at the bottom of the dam is usually also
included.

Step 4 in Figure 6, dealing with financing, is done using techniques in the Planning and
Implementation Chapter.

REGULATORY REQUIREMENTS

Step 5 in Figure 6 refers to legal requirements. In the United states several agencies have
jurisdiction over hydroelectric installations and the laws differ state by state and possibly county
by county. Noncompliance will probably mean removal of the installation and possibly a fine.
The state agency dealing with environment will probably be interested in your project. So will
the fisheries department. The Federal Energy Regulatory Commission licenses hydroelectric
projects. Normally obtaining such a license requires an experienced lawyer; however, an exemp-
tion is usually granted if the project is less than 100 kilowatts, the typical case for a small-scale
project. The local building inspector should pass on construction plans. Regulatory agencies
will be much more concerned about a hydropowered project if it contains a new dam, so if the
stream has an abondoned dam site, one should try to reconstruct it rather than building on a
new site.

An analogous issue in the Third World is alternative use of the water, often irrigation. No
government agency may be responsible for adjudicating conflicting use of water, so a group
planning a small-scale hydro project should deal directly with the local group managing the
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irrigation project. In the ideal case the irrigation and power projects can be integrated but such
may require significant planning.

ENVIRONMENTAL CONSIDERATIONS

Ponds change streams and thus change the ecology. They give habitats for some varieties of fish
and reptiles and store water in the dry seasons for mammals such as deer or otters. On the other
hand, they destroy areas of running water that trout and salmon need. Dams are a major obstacle
to fish returning from the ocean to spawning grounds at the headwaters of streams. State gov-
ernment agencies in the United States concerned with fishing will nearly always insist on “fish
ladders,” which are basically small pools arranged in steps so fish can jump from one pool to
another. Ladders, however, may not be enough because the pond behind a dam may not be a
proper spawning place for a fish used to spawning in running water.

The wheel or turbine itself can do environmental harm. Live fish, and other creatures, can
be hurt in the blades of a turbine or, less likely, in the buckets of a waterwheel. They can cause
damage to the turbine or waterwheel, too, so the trash racks used to keep sticks out of the
penstock or head race should be fine enough to keep fish out as well.

Other environmental effects need to be considered. A major, and obvious, concern is the
integrity of the dam. Noise and the visual impact can be important. A wheel creaks and a
generator vibrates. The noises are not objectionable if one is 30 feet or farther away, but if living
quarters are closer, soundproofing may be needed. One has to use one’s judgement about the
visual impact. Waterwheels have had a long history in the United States and are often an attraction
for visitors.

IN-STREAM TURBINE

A promising approach to obtaining power from running water is to submerge a turbine in a river
and use the force of the current to drive the turbine. An analogous device is a turbine dragged
through the water behind a moving boat. The river turbine has been used to drive a small
irrigation pump. The turbine behind the boat has been used to recharge a storage battery on a
sailboat. The amount of energy collected is usually small but useful in particular applications.
More information is given in Reference by Inversin.
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WIND POWER

Wind power makes economic sense—compared to diesel generators, power grid extension, or
photovoltaics—at sites with adequate wind. Average wind speeds above 9 miles per hour (4 meters
per sec)—see Table 5 to estimate wind speeds—are needed. Probably the primary use of wind
power on farms has been pumping water for livestock or crops, an application that matches the
capabilities of wind machines well. Wind-powered electric systems are effective, and large
commercial installations are supplying electric utilities in California and the U.S. Midwest, as
well as in Denmark and the Netherlands. Wind generators producing 500 watts at rated wind
speed cost about $1,000 (see Jade Mountain and Real Goods catalogs). Wind powered generators
complement photovoltaic devices well; often the sun is strongest during the times the wind is
slowest. A combined system may be appropriate in a specific situation. Before the Rural Elec-
trification Act in the early 1930s, nearly all farms in the Midwest got their power from the wind,
although the present technology is different.

THE PHYSICS OF WIND POWER

Wind power originates in the kinetic energy of the wind—that is, the energy the wind has because
of its motion. Nearly all wind power generators use a rotating propeller that captures the kinetic
energy when the wind pushes on the propeller blade. The reader may recall that kinetic energy
of an object equals one half of its mass times the square of its velocity. In this case the object

TABLE 5
Beaufort scale of wind force
Observations Speed (mph)

Calm Calm. Smoke rises vertically. 0-1

Light Air Direction of wind shown by smoke drift 1-3
but not by wind vanes.

Light Breeze Wind felt on face. Leaves rustle. Ordinary 4-7
vane moved on wind.

Gentle Breeze Leaves and small twigs in constant 8-12
motion. Wind extends light flags

Moderate Raises dust and loose paper. Small 13-18

Breeze branches are moved.

Fresh Breeze Small trees in leaf begin to sway. Crested 18-24
wavelets form on inland waters

Strong Breeze Large branches in motion. Whistling in 25-31
telephone wires. Umbrellas used with
difficulty.

Near Gale Whole trees in motion. Inconvenience is 32-38
felt when walking against the wind.

Gale Breaks twigs off trees. Generally impedes 39-46
progress.

Strong Gale Slight structural damage occurs 47-54
(chimneys and roofs)

Storm Seldom experienced inland. Trees 59-63

uprooted. Considerable structural
damage occurs
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of interest is a block of air that goes through the blades. Power is energy per second, and the
amount of the air reaching the blades per second depends on the velocity of the air, so the power
depends on the velocity cubed. The power also depends on the size of the block of air captured
by the propeller—that is, on the area covered by the propeller.

P=V'XAxex53x107° (watts/mph’ ft")

where
P = power out in kilowatts
V = wind velocity in miles/hour (mph)
A = area swept out by blades in ft’
e = efficiency of propeller

The factor 5.3 x 10™° arises because of the units chosen. Actually, this factor depends somewhat
on the density of the air—the number of pounds a cubic foot of air weighs—as the mass of a
cubic foot of air depends on its density. We will, however, ignore the small change in density
caused by changes in temperature and altitude—hot air is less dense than cold air, as is air at
high altitude. Efficiencies for various kinds of propellers are provided later.

One implication of the equation is that power increases rapidly as the wind speed increases.
When the wind speed doubles, the power goes up 8 times, or a 25 percent increase in wind speed
doubles the output power. This variation of power with wind speed is important because wind
often blows in gusts, as shown in Figure 12.

Most of the power comes at high velocities rather than at the average velocity, so use of the
average wind speed in Equation 1 will give a wrong estimate of the power—two winds may
have the same average speed, but one could have gusts at higher speed and thus have higher
power. It is much easier, however, to measure the average wind speed than the variations in
speed, and the National Weather Service reports average wind speeds. A correction factor is,
therefore, needed in the equation to get an accurate estimate of the power when the value for
the wind velocity, V, is the average wind speed. This correction factor equals 2.5—that is, the
power calculated from the equation needs to be multiplied by 2.5 if the speed, V, is the average
wind speed.

Wind
Speed

20 mph

10 mph

Time in Hours ——»

FIGURE 12
Variation in wind speed.
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Wind speed increases with height, which makes sense, since the wind speed just at the surface
of the ground level is 0. The increase is described approximately by the next equation, which
is based on measurements. (Actually the proper exponent in the following equation depends on
the terrain, but we ignore this dependence.)

‘/1 B (hl)o.z
V2 - h2

By substituting values into this equation, we can see that increasing the height of a tower from
5 feet to 30 feet will increase the velocity by a factor of 1.43. This would approximately triple
the power output.

Estimating the wind speed is an important matter in designing a wind generator. The National
Weather Service gives average wind velocity for each of their stations—usually at airports. The
Wind Power Book (Park 1981) gives these averages by month. Wind, though, is a very local
thing—sites even 100 feet apart may have significantly different winds, so one has to be careful
in using published values. One approach to estimating wind speed at a specific site is to compare
that site with that of the Weather Service’s and estimate how similar wind conditions are. Other
suggestions are given in Thomas (1993). Another approach is simply to measure the wind.
Commercial equipment is available, or the More Other Homes and Garbage book describes how
to make such measuring equipment. Of course, careful measurements, even over a long time,
will give only estimates, not perfect forecasts, as the wind is not reliable. The descriptions in
Table 5 can be helpful but are not really accurate.

TYPES OF WIND MACHINES

Two types of wind machines exist—the “drag” and the “lift” types. A typical example of each
is shown in Figure 13.

The drag type rotates because the wind pushes against it. Square rigged sailing ships
moved because of drag. The rotor in Figure 13 is propelled because the wind is caught by
one surface and flows over the other. It is called Savonius, after its inventor. It rotates about a
vertical axis, and it has the advantage of high torque, especially when starting—because the wind
has a large area to push against. It has a disadvantage at high speeds because the wind pattern is
badly disrupted (“turbulence” is produced), so the efficiency falls off. Also, the curved surfaces
cannot move faster than the wind because they are being pushed. The details of a Savonius rotor
will be discussed below.

The lift type, the other rotor of Figure 14, is more efficient at high speeds, because it produces
less turbulence, but has a low torque, and thus can be hard to start under load. The principle of
operation, which is similar to that of a sailboat or airplane wing, is illustrated in Figure 14.

When the wind blows by a blade, the wind “tries” to keep going in the same direction. The
result is that on the bottom of the blade, the wind is concentrated near the blade, while on the top
it is away from the blade. Therefore, the region below the blade is at high pressure, and the region
above the blade at low pressure, so the blade is pulled, or lifted, as shown. Sailboats, unless they
are going down wind, move by the same principle-the wind is deflected to produce low pressure
on one side of the sail and high pressure on the other side. The pressure difference produces a
force.

An essential consideration in dealing with wind machines is what happens when the wind
speed is very high. A way of preventing the rotor from going too fast is needed. A mechanical
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FIGURE 13
Typical wind machines.

brake can always be used but is cumbersome. The blade angle of a lift type device can be
adjusted, either manually or automatically, to eliminate the lift when overspeeding occurs. A
horizontal axis machine can be rotated so it does not face the wind. Usually this rotation is
sideways so the wind blows on the end of the blade rather than the front, but it can be vertical,
tipping the rotor so it faces up. Propellers used in commercial wind generators are designed to
lose lift, “stall,” at wind speeds higher than rated.
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How lift is created.
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FIGURE 15
Savonius rotor.

Savonius Rotor

Top views of two Savonius rotors are shown in Figure 15. The model shown in Figure 15a is
simple to make. It can be constructed by slicing an oil drum down the central axis and welding
the two halves to form an S-shaped rotor. The second model, Figure 15b is somewhat more
efficient because the shape gives some lift when the blade faces the wind. Most of the torque
produced, however, comes from the wind pushing on the concave surface. Of course, the wind
exerts the most force when it flows directly into one of the pieces, so the torque produced varies
as the rotor spins. This variation in torque can be reduced if three or four Savonius-type rotors
are stacked on top of each other, offset in angular position.

Savonius rotors are easy to build. They are often used for pumping water. As indicated above
they produce high torque even when starting, so they are also useful for grinding mills and other
machinery. On the other hand, they are not efficient—about 15 percent when coupled to a load.
It is not necessary to face them into the wind, since they always are. If the wind direction is
changing rapidly, not having to move the rotor to face the wind is a big advantage. The vertical
axis may mean that gears are not needed to bring the power down from the tower top. One does
not have to worry about overspeed conditions, since high winds push against the other surface and
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keep the speed under control. A disadvantage of Savonius rotors for electrical power generation,
though, is that the low speed probably means that gears or pulleys must be used to match the rotor
to a generator, since most electric generators work at high speeds.

Propeller-Type Rotors

Propeller-type rotors, the other type in Figure 15, are high-rpm (revolutions per minute) devices,
so they are ideal for electric generators. The efficiency is high—40 percent for the entire system
at high wind speeds but lower at lower wind speed. One problem is that the optimum angle of
attack of the blade depends on the wind speed. Propellers are usually designed for high speeds,
which reduce the efficiency at low speed, although some have intricate mechanisms to control
the angle of attack or pitch.

Some design problems do exist. If the rotor is upwind from the tower then some mechanism
is needed to aim the rotor into the wind. Usually a tail is used. An advantage of a tail is that a
spring mechanism can be added to move the tail so as to face the rotor out of the wind when
the velocity is too high. If the rotor is downwind from the tower, as in Figure 13, a tail is not
needed, but the rotor blades get less wind when behind the tower in the “shadow” of the tower.
This shadowing can create harmful vibrations.

The exact shape of the blades is important for high efficiency, so a good set of plans is required
(see Mother’s Plans). The design problem for a propeller blade is that the actual linear speed,
when the blade is turning, increases along the blade. The end of the blade is moving much faster
through the air than the parts near the center, so the propeller must be cut with a varying pitch.
Moderately skilled woodworkers have built successful propellers, but the task is not simple,
especially if a large blade is needed.

Sailwing Rotors

A variation on the propeller rotor is the sailwing, shown in Figure 16. The sailwing can be built
cheaply by an amateur. The blades are made of cloth sails. They can be connected to the hub
with springs so that in high winds they automatically feather (face the wind directly, thus losing
lift.) The National Center for Appropriate Technology plans give details. Either cotton or Dacron
can be used for the sails and should last three or four years (compared with 80 to 100 years for
a wooden propeller). Wide sails give high torque, and narrow sails give high speed. Sailwings,
therefore, can be used for both pumping and electricity but not both at once. They have about
15 percent efficiency. Even with springs to feather the blades at high wind velocities, one has
to be careful when storms come. At velocities over 30 mph, it is necessary to furl the sails to
avoid damage.

Siting
If a wind machine is used for water pumping or for other mechanical devices, then the choice
of the site may be constrained. An equation above shows that the higher the location, the better.
In any case the rotor should be at least 10 yards above wind obstacle standing within 100 yards.
Tops of gently sloped hills, as on the left in Figure 17 are suitable. The wind climbs the hill
smoothly and is concentrated at the top. Steep hills, on the right in Figure 17, are less suitable,
since turbulence occurs at the corners. Tops of buildings tend to be undesirable for the same
reason, plus the difficulty in building a stable mounting for the tower. A valley aligned parallel
to the direction of the wind can channel and concentrate it.
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FIGURE 16
Sailwing rotor.

—

FIGURE 17
Suitable and unsuitable wind machine sites.

TOWER AND TRANSMISSION

Towers can be homemade, but unless one has some structural engineering skills, it may be best
to purchase one. The cost is between $500 and $1,000. Tilting towers, hinged at the base, simplify
maintenance and repairs. Towers can be made from steel lattice work or a single tube. The former
is cheaper but the latter considered more attractive. Guy wires add strength but require a larger
“footprint.” Generators producing the most energy, as you might expect, need the strongest towers,
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since they slow down the most wind. Towers for high-speed purchased generators, therefore,
should probably be purchased. Towers are especially stressed when the wind changes either speed
or direction because of the twisting, so a site with erratic winds needs a particularly strong tower.
Towers deserve serious thought because the consequences of a falling wind machine can be
disastrous.

“Transmission” refers to the means for getting power down from the rotor to the ground. If
the wind machine powers an electric generator, one solution is to put the generator up on top
of the tower connected directly or through gears to the rotor, as is done in many commercial
wind generators. In this case the tower must support the additional weight, and servicing the
generator can be difficult. If the generator is on top, electric wires must, of course, be brought
down to the ground, so it is necessary to prevent these wires from becoming tangled and
breaking. An elegant solution is to use slip rings and brushes. Slip rings are two rings of brass,
each encircling the turntable on which the generator is mounted. The generator output is
connected to the rings. Stationary carbon bars, called brushes, rub against the rings. No matter
which direction the rotor is facing, current can flow through the rings to the brushes and then
down through wires to the ground. The expense of slip rings can be avoided if the operator is
able to check the tower regularly.

If the generator is on the ground or if the windmill is being used to drive a mechanical device,
then a mechanical transmission is needed. Often these transmissions serve the additional purpose
of increasing the speed of rotation above that produced by the rotor. It is useful to be able to
increase the speed of drag type machines, which tend to rotate much slower (100 rpm) than the
rated speed of an electric generator (3600 rpm). If the wind machine has a horizontal axis, like
a propeller or sail wing, then the transmission must also change the direction of the shaft rotation
from horizontal to vertical.

A scrap automobile differential can be used on a tower top to change the direction of the shaft
rotation. In a rear wheel drive automobile the differential serves the same function, causing the
drive shaft, which extends back from the engine, to drive the rear axle. An automobile differential
will also compensate for the motion of the rotor housing as the wind direction changes. A properly
installed differential will, further, increase the shaft rotation speed above the rotor speed—actually
the differential is installed here opposite to the way it is in an automobile, where the engine goes
faster than the wheel.

Transmission System Design

To see how much the rotor speed must be increased by the transmission system, let us first
estimate how fast the rotor will turn. We use the tip/speed ratio, which is the ratio between the
speed of the tip of the blade and the wind speed. This has been worked out theoretically and
measured experimentally. For a sail wing it is about 5, for a propeller as high as 8, and for a
Savonius rotor about .9.

Assume we have a sailwing and want to know how fast the rotor revolves. If the wind velocity
is 10 miles per hour and the tip/speed ratio is 5, then the tip is moving at 50 miles an hour, or
4,400 feet per minute. If the length of a sail is 10 feet, then a revolution is 27 x 10 feet, so the
number of revolutions per minute is

4400 _

Revolutions/minute =
20w

70.1 rpm

If we want to drive an automobile generator at about 1,000 rpm, we need to gear up about
14 times. Automobile gearboxes can be modified to give this increase in speed, but the
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modification is somewhat difficult. Commercial gearboxes, which can also be purchased in
the United States in farm equipment stores for about $100, are lighter and probably more
reliable than scrap automobile parts.

Rather than a vertical shaft and gearbox one could use a chain drive (like a bicycle) or even a
belt drive. Chain drives are heavy and require regular oiling and tightening. Belts and pulleys are
the cheapest solution but waste some power because they slip. Timing belts have grooves and do
not slip but cost more and need matching pulleys.

Electric Generation and Storage I i Heusehold
5 Rator Genarator Batler s 12V DG

Three wind-driven electric generating sys-
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tems are shown in Figure 18. G enerator 120V DC
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age of electricity was considered. Batteries ROIGT T | Genaratar — | oniraller 120V AC

are the best choice in a standalone system. If

we are to use batteries we need direct current, Uikl
and, since the batteries are 12 volts, we
should generate at 12 volts. Actually, higher
voltages are possible because batteries can be
connected in series, so we could store 24
volts, 36 volts, or any multiple of 12. Appliances normally run on 120 volts ac; however, some
appliances are available for 12 volts dc, so a 12-volt system makes sense. The top system in
Figure 18 shows a 12-volt generator charging batteries, which feed 12V dc appliances.

If we prefer to use 120V, or 240V, ac appliances, which are more common and thus easier
to obtain, we could use an inverter to go from 12 volts dc to 120/240 volts ac, as in the middle
system of Figure 18. An advantage of 120/240 volts over 12 volts is that for the same power
a 120/240 volt system uses one-tenth the current, so losses in the connecting wires are less.
Another way to get 120/240 volts ac is to buy an ac generator. Many ac generators have speed
with controls, so the voltage produced is exactly 60 cycles per second. The output from these
generators can be interchanged with the utility—the national power grid. This is the bottom
system in Figure 18. The grid here is always connected to the controller. When the wind is
blowing strongly, the ac generator produces excess power and sends some to the grid and the
rest to the household loads. When the wind is not blowing strongly, the household gets its
electricity from the grid. In this system, the wind generator’s function is to reduce the household
electric bill.

FIGURE 18
Some alternative wind electric systems.

Design

We will design the simplest system in Figure 18. We will use a sailwing rotor. The dc generator
could be an automobile alternator with rectifiers and a voltage regulator. We assume that we
need enough storage for four days without wind—that is, we want to be able to charge our
batteries in 24 hours with enough energy to supply the family in case wind does not blow for
the next three days. The desired capacity is sufficient power to supply 960 watts for five hours
a day—the same example as in the “Basics of Electricity” article.

First, let us calculate how big a rotor is needed to charge the batteries during one day to
supply our home for the next four days. In other words, during 24 hours we want to recharge
the batteries so they will give 960 watts for the next five hours and for five hours during each
of the next three days.
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Let us assume the average wind velocity reported by the weather service is 10 miles per hour,
and let us use a factor of 2.5 to account for the ratio between the average power and the power
calculated from the average velocity.

Prciea =V XAXex53%x107°
where
P cciea = power needed from the generator during the 24 hours the wind is blowing
V = wind velocity = 10 mph
A = area swept by rotor
e = efficiency for a sail wing rotor = .15

The energy needed to get 960 watts for five hours a day for four days is
Energy needed = 960 x 5 x 4 = 19,200 watts hours

The generator must supply this amount of energy in 24 hours. The power, P, .44, required from
the generator is

Pocgea X 24 = 19,200 watt hours

Pneeded = 800 watts

Now that we know P,....q We can solve our equation for the area swept out by the blades of the
rotor. We find that area to be 402.5 ft’. The corresponding blade length is 11.3 feet—A = o,
where r is the blade length.

An 11-foot blade is somewhat long, so we might decide to use two rotors, towers and
generators. In this case the blades of each would be 8 feet long. To avoid power loss wind
machines should be separated from each other by at least a distance of 15 times the rotor
diameter, or about 120 feet in our case.

We also ought to check how much current the generator must supply to the batteries when
they are recharging—power equals voltage times current.

Procied = 12 X 1

neede

I = 66.67 amperes

This large an automobile generator is uncommon, but we could use a small truck alternator. If
we cannot find a big enough alternator, we could drive two smaller alternators with the same
rotor.

We saw in our previous equation that the propeller rotates at about 70 revolutions per minute.
An automobile generator needs to be going at least 500 revolutions per minute to produce rated
current, although 1,000 revolutions would be better. So we need to increase the speed by a factor
of at least 8. Pulleys and a belt are the cheapest way although gears are more reliable. We will
mount the pulleys, belt, and generator on top of the tower and use slip rings and brushes to
connect its output to the wires supplying the house.

Blades 11 feet long would require a tower at least 21 feet tall, even taller would be better.
Let us choose 30 feet—roughly the height of a three-story building. We certainly would not
want to build higher without professional help. The design of the rotor, generator, transmission,
and tower is now complete.
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Now let us estimate the number of batteries needed. We will use deep-cycle batteries costing
$80 each and draw 9 amperes from each. According to the manufacturer, the batteries in this
case will last 10 hours before needing a recharge. The energy stored in each 12-volt battery is
the power times the hours used.

Energy/battery = 12 volts x 9 amperes X 10 hours = 1080 watt-hours

The energy needed for 960 watts for 5 hours a day for 4 days is 19,200 watt-hours. The number
of batteries needed, then, is 18.

Maintenance

Maintenance consists chiefly of checking the blades periodically and lubricating moving parts.
Propeller blades can be hit by airborne debris, birds, or insects when moving rapidly—they should
be examined at least once a year. The leading edge of the blade may need to be replaced from
time to time. The high speeds and unprotected environment that wind machines operate in stress
bearings and other components. Manufacturer’s guidelines should be followed in lubricating and
adjusting generators and other moving parts. Lightning can damage both the electrical system
and the tower—good grounding is important.

Water Pumping

Water pumping for irrigation, cattle feeding, or
even a village water supply is usually done with
a traditional wind pump, shown in Figure 19.
Displacement pumps, which operate at low
speeds, are used. These wind machines use
drag. They have high starting torques and
operate at low wind speeds. Such windpumps
have been used for 100 years or so. Commer-
cial ones are generally obtainable at farming
supply stores. A pump with a 4-foot diameter
rotor in a good situation will pump about
1,000 gallons a day, sufficient for 50 cows or
10 families or 3 small farms.

Environmental Concerns FIGURE 19

Windpump. Reprinted with permission from Wind
Catchers: American Windmills of Yesterday and
Tomorrow, by Volta Torrey. Copyright © 1976 by
the Stephen Greene Press.

The major environmental degradation comes
from noise. Windmills tend to hum or whine,
and several together can be annoying. Mod-
ern wind generators are much less annoying.
Another annoyance is that metal blades inter-
fere with television reception. The television signals bounce off the blades and into the TV
intermittently, so a disturbing pattern is superimposed on the picture. Blades made of wood,
plastic, or cloth do not cause TV interference but do not last as long as metal ones. Incidents
of birds hitting blades have been reported. Whistles emitting sound at frequencies above human
hearing are expected to keep birds away. In the United States objections have been raised to
the appearance of wind generators—especially to the towers. While “visual pollution” is a
matter of taste, some people find a wind generator an attractive thing.
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PHOTOVOLTAICS

Photovoltaic devices, also known as solar cells, produce electric current when light shines on
them. They have no moving parts, so reliability is high—the lifetime is 20 years or more. No
maintenance of the cell is required, although the surface on which the light shines must be kept
clean. Installation is simpler than that of a hydropower or wind power system. No fuel needs
to be transported, in contrast to a diesel or propane-powered generator. Because the systems are
easy to transport and set up, they can be located near the load, reducing electrical transmission
costs. Photovoltaic devices complement wind-powered generators well; often the sun is strongest
during the times the wind is slowest. Photovoltaic power is almost always more expensive than
power from the utility grid, so solar cells tend to be used when the alternatives are even more
costly or inconvenient—the usual application is in remote locations. In Africa they are used in
rural mission hospitals. In many parts of the world, including the United States, they are used
extensively to power inaccessible microwave relay station. They have been used in parks to
avoid unsightly, obtrusive power lines.

PRINCIPLE OF OPERATION

Detailed understanding of what goes on inside a solar cell requires much physics, but basic
insight can be gained from simple ideas (see the Appendix to this article). Most solar cells now
in use are made of silicon—a very common element. (Sand is silicon dioxide.) One reason that
solar cells are expensive is that the silicon must be very pure—less than 1 impurity atom per
1,000,000 silicon atoms. Silicon, like every material, consists of atoms, and atoms contain
electrons—small charged particles. When light shines on silicon, the electrons gain energy from
the light and become free of the atoms. These free electrons can move. Their motion is current
flow. We say silicon is a semiconductor because it only conducts current when illuminated or
when electrons are liberated from the atoms in other ways, such as heat.

The real problem with making a solar cell is devising a way to collect all these free electrons
so they will flow in the same direction in an external circuit. The method for accomplishing
the collection employs small quantities of impurities. Usually these impurities are added to
separate layers of silicon. Different kinds of impurities are mixed with the silicon. The effect
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of one type of impurity is to give one layer a small positive charge. The other type gives the other
layer a slight negative charge, so a small voltage is produced between one layer and the other. Any
electrons produced in the more negative material are attracted to the other, more positive, layer. Thin
metal strips are put on this layer to collect the electrons so they can flow through a load and back to
the first layer. These strips are visible on photovoltaic devices used in calculators. The number of
impurity atoms introduced is very small, again, about 1 impurity atom to 1,000,000 silicon atoms.

Photovoltaic devices are expensive because they are made of thin layers of closely controlled
material, deposited over large areas. Maintaining tolerances, both on the purity of the base
material and the placement of impurity atoms, requires highly trained people and complex
equipment. The cost of devices will go down as manufacturing experience accumulates, as more
photovoltaic devices are put in service.

Photovoltaics work well with little maintenance because nothing really can go wrong in a
functioning cell. Of course, in fabrication a connection may not be made well or the layers may
not come out right, but such defects appear immediately. A working cell will work a very long
time—on the order of 20 years. The only problem is heat. When a cell is hot, extra electrons
are produced, and these electrons can overcome the voltage between the layers, reducing the
efficiency of the cells. Cell temperatures should be kept below about 140°F. The cell is not,
however, permanently damaged by overheating unless the material actually melts, at tempera-
tures well over 300°F.

A typical solar cell puts out .56 volts. This value depends on the material used and is not
adjustable. The amount of current produced depends on the area of the cell and the brightness
of the sun. In full sun, a solar cell will produce about .28 amperes per square inch of cell;
however, 20 percent of the voltage and current is lost internally, so one gets .45 volts and .224
amperes from a square inch cell in maximum sunlight. Maximum sunlight means no clouds and
also that the cell faces the sun directly so the sun’s rays are perpendicular to the cell’s surface.

PANELS OF SOLAR CELLS

Solar cells can be purchased individually or mounted on panels, also called modules. On the
panels the cells can be connected in either series or parallel or both—see Figure 20. If the cells
are connected in series, the voltages add. In a parallel connection, the currents add—a parallel
connection of several cells is exactly the same as one cell with a larger area.

A typical single cell sold commercially is close to circular in shape, about 4 inches in diameter.
The output current in full and direct sunlight, then, is about 2.8 amperes, and the output power
is about 1.26 watts. The values for output current shown in Figure 20 assume that each cell is
this standard size—circular with a 2-inch radius.

Commercial panels come in many different sizes and configurations. A typical power module
that nominally produces 40 watts and sells for $245 from Astro Power (30 Lovett Avenue,
Newark, Delaware 19711) is shown in Figure 21. This module produces a maximum of 17 volts
and 2.80 amperes. Modules from other vendors are shown in the Jade Mountain catalog.

Solar cells are somewhat fragile. They are manufactured very thin to reduce the amount of
material required. It is therefore best not to handle them unnecessarily, so unless one has an
application where a single cell is needed, purchase of an entire panel makes sense. One interesting
application where single cells were deployed heat from the cells—produced by the solar energy,
not converted to electricity—is heating a home. In this case, each cell was mounted on its own
heat exchanger, conducting heat from the cell to the heating system (Loferski et al. 1988).

Another electronic device, actually very similar to a solar cell, should be mentioned: a diode.
Diodes allow current to flow in only one direction. A diode is shown in the system diagram in
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FIGURE 20

Connections of solar cells.
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FIGURE 21
Commercial photovoltaic panel.
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Figure 22. As one might expect from looking
at the picture, current flows, from left to right
in the diode shown but not from right to left.
The purpose of the diode will be discussed
shortly. (Diodes are also explained in the
Appendix.)

ELECTRIC SYSTEMS
USING SOLAR CELLS

A diagram for an entire system is shown in
Figure 22. The operation of the system is
probably obvious—current produced by sun-
light on the cell array goes through the diode
and both charges the battery and powers the

12-volt dc load. A diode is needed because when the cell is not illuminated—at night, for
example—no voltage is produced, so current would flow back into the array from the battery.

|
L1
+
Voltage T—
Cell Array Regulator o ;)%‘fﬂtad
FIGURE 22

Solar panel with battery.
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The diode in Figure 22 is to prevent this battery drain. A simple voltage regulator is also included
in the circuit to prevent overcharging the battery.

If electric power is needed when the sun is not shining, storage is required. Batteries are the
usual storage device. In some applications, such as refrigeration or irrigation, no storage is
needed. If the user is connected to the power grid, then electricity can be sent into the grid, as
described in the “Basics of Electricity” article. In this case, an inverter is needed—to convert
dc to ac—but a battery is not used.

As described in the “Basics of Electricity” article, a choice of voltage levels and of ac versus
dc must be made. The voltage available from a solar cell is dc, and if we are using automobile-
type batteries, we would probably use 12 volts as our output voltage. In this case, of course,
we could only use 12-volt dc appliances. If we prefer to use 120 volts to reduce line losses,
we could connect many (267 to be precise) solar cells in series. The 120-volt dc could be stored
by connecting ten 12-volt batteries in a series. Such a system would have lower line losses
than a 12-volt system, but many motors only work on ac, so an inverter would probably still
be necessary. Most commercially available inverters contain transformers and are designed for
12-volt dc input and give 120-volt ac output. The Jade Mountain catalog describes inverters—a
typical price is $500.

A photovoltaic system is ready to operate once it is connected together. For effective operation,
though, it is necessary to consider cooling. Although the silicon will not be damaged unless the
temperature is very high, the adhesive holding the cells on the panel will melt at a lower temperature,
as will the solder. The effective maximum temperature is about 250°F, so the design must ensure
that the cell temperature is less than that.

We can see then that the cells themselves are only part of the cost of a whole installation. The
additional costs come from the panel and its mounting, storage, and the inverter. A very approx-
imate estimate is that these so-called “balance of system costs”—the additional costs beyond the
cells themselves—are equal to the cell costs. Incidentally, another term that one sometimes sees
is “power conditioner,” referring to a sophisticated inverter that puts the voltage and current in a
condition—proper magnitude, frequency, and wave shape—to be sold to the utility.

The array must be positioned properly. Maximum energy is received by a cell array when
it faces the sun directly. On the equator at noon, an array lying horizontally on the earth’s
surface would face the sun directly—actually this is only true on the equinoxes, but seasonal
effects will be ignored. As an array is moved away from the equator it must be tilted up to
remain facing the sun directly. The angle of the tilt is equal to the latitude, as a simple sketch
will show. An array at the proper tilt will only face the sun directly at noon. The total amount
of energy received over the course of a day is increased by about 30 percent if the array
“tracks” the sun—moves during the day to face the sun directly. Usually the additional cost
of a tracking mount is more than the gain from the additional energy, so tracking mounts are
seldom used for small arrays, although some less elaborate systems are designed to be redi-
rected manually once or twice a day. Reflectors and lenses can be used to concentrate the sun’s
rays. A Fresnel lens, which is thin, is particularly useful here as it absorbs very little of the
sun’s energy.

SYSTEM DESIGN

Usually a photovoltaic system is put together from modules containing several dozen cells,
although one can buy individual cells and construct a module. The design below assumes one
is starting with individual cells. It is easy to simplify the approach when modules containing
several cells are used. The most important question in designing a system is to estimate the area
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of cells needed—that is, the number of cells or size of module. The example from the “Basics
of Electricity” article will be continued. We need 960 watts for 5 hours. A typical commercial
cell 4 inches in diameter has an area of 12.56 square inches. How many cells are needed? We
know we need 4,800 watt hours, and we know the power from a 1-inch cell (when the sun is
shining directly on it) at solar noon is 1.26 watts.

What makes the calculation difficult is that if we direct the panel to get maximum energy at
noontime, the rest of the time the panel will receive radiation at an angle, which is less effective.
The effect of glancing radiation and lack of radiation at night has been calculated. In a repre-
sentative situation the average effective radiation power received during a day is 0.2 times the
power of the peak radiation. Peak radiation is the radiation received at the optimum time of
day—solar noon. Energy is power received multiplied by the length of time it was received. So
if we multiply the maximum radiation received by 0.2 and by 24 hours, we get the same total
energy as we would get by adding the energies received at each instant of time.

E = P, X .2 X 24 watt-hrs

where E = energy received per day.

P peak power from the cell—power at noon on a cloudless day

peak —

Peak power from 1 cell is 1.26 watts, and the energy desired from N cells is 4,800 watt-hours, so
4800 =1.26 x N x .2 x 24

N =794 (number of cells needed)

Typical cells are circular, four inches in diameter, so 9 cells fit into 1 square foot. The area of
cells, then, is 89 square feet, perhaps 6 x 15—smaller than most roofs.

In the case where 40 watt modules were to be used, rather than single cells, the previous
equation can be used where N,, is the number of 40-watt modules

4800 =40 X Nyy X .2 X 24
N4y = 25 (number of 25 watt modules needed)

A typical size for a 40-watt module is 3.5 feet by 1.5 feet (about 1 meter by .5 meters), and a
typical cost is $200 per module.

The cost of photovoltaic devices is usually given in dollars per peak watt. In this case, the
number of peak watts from the system is the peak watt from an individual cell (1.26 watts)
times the number of cells, or

Peak watts = 1.26 x N = 1000.4

A representative cost for cells in 2000 is $3 a peak watt. (In 1978 it was $9.) So our cost for the
cells would be about $3,000. If the balance of systems cost were equal to the cost of the cells,
then the total cost would be $6,000. For a 20-year system using money borrowed at 12 percent,
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the annual costs would be $803.28. If we used 40-watt arrays, the modules would cost $5,000,
and we would have to add the cost of mounting racks, batteries, and a voltage regulator, so the
total cost would be about the same.

WHEN ARE PHOTOVOLTAICS APPROPRIATE?

Photovoltaics electric systems differ from wind power and hydro systems because they cannot
be constructed by an amateur or even a good machinist. High-technology equipment is needed
to purify the silicon and get the impurities in the correct places. On the other hand, photovoltaic
systems are easy to put together from purchased panels and are environmentally benign. In many
ways, photovoltaics seem to be an ideal energy source—reliable, quiet, pollution free, land
conserving, and locally controllable. Their widespread use appears to have significant advantages
to society.

In countries without an extensive power grid, photovoltaic power generation makes much
sense. Water pumps in remote regions, electric fences to keep elephants in national parks, and
power for village centers are all applications, besides hospitals and communication equipment,
where photovoltaics are being used now. Solar electric systems will work unattended for long
periods of time; the biggest problem is usually the battery. A small amount of electric power
can often make a significant difference in a remote application, and photovoltaics can produce
that small amount of power. The cost of alternatives is often much higher than that of photo-
voltaics in those applications.
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INTRODUCTION TO PHYSICS OF SEMICONDUCTORS

This section is based heavily on Chapter 2 of Electronic Circuits and Applications,
by Barrett Hazeltine. Kendall-Hunt Publishing Company, 1978.

THE FLOW OF CURRENTS IN METALS

The reader undoubtedly knows that all substances are composed of atoms and that atoms in
turn are made up of electrons, protons, and neutrons. The electrons can be thought of as being
small particles with a negative charge that surround the nucleus, which is made up of protons
that have a positive charge and neutrons that have no charge. There are just as many protons
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as electrons in an atom, and because an
@ @ - @ atom has just as many electrons as protons,
it is electrically neutral. The protons and
- ® = - @ neutrons making up the nucleus are much
heavier than the electrons and do not move
around.
a ® = B @ The picture one has of a piece of metal,
. @ then, is indicated in Figure 23. The circles
represent the nuclei (the plural of “nucleus.”)
FIGURE 23 The short lines represent electrons. The
Atomic structure of a metal. atoms making up metals have one or two
electrons that are located relatively far from
the nucleus. These electron