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Letter from the Chair 

As an active practitioner in agricultural development since the 19 50s, I have studied, observed, and been apart of three major stages in the evolution of development philosophy and practice.Initially, the emphasis was on innovation-i.e. the technology. For example, in an attempt to increase corn productivity, the use of hybrid seed was promoted among the rural poor. In essence, this was one way communication. The scientist imposed his innovation on the farmer and the recipient became dependent on the source. Therewas no real exchange of ideas-the recipient was expected to accept the innovation and benefit from it.In the late 1960s, the emphasis shifted to adapting the innovations to the characteristics of the people whowere to use the technologies at specific locations. Tchnologies began to be implemented taking into account thesocial, cultural, and economic context of the recipients of the technology. The scientist was still the source of theinnovation but the source learned, through experience, that if the technology was to be succes,;fully utilized, thesource needed to understand the circumstances of the recipient. This was not true two-way communication. Thecommunication related only to the context in which the innovation was to be implemented-not necessarily tothe true needs of the recipient.In the third and most recent stage in the evolution of development practice, innovations are not only adaptedto fit the social and economic objectives of the users of the technology, but, in addition, the roles of source andrecipient are interchangeable. Ideas originate just as often with the recipient as with the source. The people inthe developing countries are contributing to the creation of innovations that respond to their particular conditions.Development is a continuing, participatory process. The system is open-ended; there are no "sources" or "receivers!'This is true communication-a joint dialogue.Some development organizations continue to base their efforts on the traditional donor attitude. Others workin the Stage Two development rnde. Appropriate Technology International is trying to work within the third stageof development philosophy. I believe itis this attitude that accounts
For example, for our success.
more than 90% of the ideas for our demonstration projects originate in tI ? field and come fromATI's project partners, the implementing organizations in the developing countries. AT works with local peopleproducers, scientists, administrators, technicians, as well as officials in private and government agencies-to promote their ideas in the design, implementation, and evaluation of strategies relevant to their social and economicobjectives.
This has been an efficient way to develop cost effective approaches for establishing productive activities thatadd significant value to local resources-activities that can be maintained and improved locally. ATI does not seekto introduce technology but works with local organizations to commercialize development innovations. Through

direct participation inthese projects, local people learn within the context of their traditional value systems andculture to appropriate innovations to their benefit.The results are far-reaching. Jobs are created,plants are built, and these 
income levels rise, nutrition improves, small-scale processingare owned and managed by local people. People have more time availableto other income-generating activities. Their overall quality of life is improved and the hopes and prospects for the 

to devote 
future are brighter. They no longer are just "recipients" of improved technology. They are committed to and involved in their own development. People who initially were the recipients and followers have now become theinnovators and leaders.ATI's activities over the past four years demonstrate that it is an innovative and dynamic organization. ATI
has selected challenging target regions for its programs-the intertropical belt of the world where most developingcountries are located and a ;egion described by many authors as a cemetery for very conspicuous developmentprojects. AT[ works in 20 countries in Latin America, the Caribbean, Asia and Africa, on projects ranging fromrhizobium inoculant in Thailand to oil processing in Tanzania and Cameroon to mining and annatto production
in the highlands of Peru.
This report describes the efforts ATI and its project partners are making to motivate people to take charge of
their own development and that of their countries. ATI is serving as a linkage whereby the people in the developing countries teach us the really effective strategies for the application of science and technology to development.
The capacity and experience of local people are serving as the central nervous system for their own development.
On behalf of ATI's Board of Trustees, I would like toWashington, D.C., the staff of our project partners and especially the people in 

take this opportunity to urge the ATI family-staff inhe field-to continu2 your outstandingwork in the years ahead. 

Leobardo Jimenez Sanchez 
Chair 
Board of TrusteesJune 18, 1987 
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AFRICA 
Partners and Projects 

Composite Flour 

ENSIAAC: Michel Parmentier, Director (until 9/86); 
Vincent Truchetto, Project Manager. 

Palm Oil Extraction Unit 

APICA: Alain Laffitte, Secretary General 

MALI KENYA 

Ceramic-LinedJikos 

KENGO: Achoka Aworry, Coordinator 
KEYA
 

TNZANIAZAIE 

MALI 

Mini-Dehullers 

CMDT: Jean-Pierre Derlon, Chief of Training
ZIMBABWEBOTS WANA 

Shea Butter Extraction Units 

Bernard Clamagirand, General Delegate 

TANZANIA 

Improved Bricks 

Edward Ngaiza, Director General
CAMARTEC: 

BOTSWANA 
Oil Press Production 
CAMARTEC: Edward Ngaiza, Director General; William

Animal Driven Pumps 
Ngange, Managing Director

RIP/RIIC: David Inger, Managing Director; Kit Morei, 

General Manager
 

Rural Potteries 
CAMARTEC: Edward Ngaiza, Director General; Aliasghar

Brick Production 

SRDA: B.R. Chibana, Managing Director; Manfred Sheriff, Project Manager
 

Boehmer, Technical Advisor
 
Village Oil Processing 
LWR/ELCT: Lynn Schlueter, Project Manager

Grapple Processing 
Thusano Lefatsheng: Tabe Tietema, Board Chairman and 

Acting General Manager; Francoise Hore'nburg, General 

Manager (until 3/87) 

Lime Production
 

SRDA: B.R. Chibana, Managing Director; Manfred Hydro-Powered GrainMills
 
SODERZA: Soheyl Mottahedeh, Director General


Boehmer, Technical Advisor 

CAMEROON ZIMBABWE 

Anguh Maize Mills Agro-lndustries
APICA: Barnabus A. Anguh, Director General; Joseph 

FEP: John Conradie, Project Manager 
Moutsi, Project Coordinator 
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ASIA 
Partners and Projects 

PHILIPPINES 

NEPAL/ THAILAND 

SRI LANKA 
INDONESIA' 

INDONESIA 

Venture CapitalCompany, Indonesia 
YDD: Anton Soedjarwo, Director 

NEPAL 

Turbine Driven Agro-Processing 
New Era: Shree Krishna Baidya, Field Coordinator; BhimBahadur Durra, Vice Chair, R.K. Watershed Conservation 
Comm. 

PHILIPPINES 
Organicfertilizer 
FFI: Melo Cabrera, Manager, Science and Technology 
Research Center 

Rural Small-Scale Industries Development
FFI: Margarito B. Teves, Executive Director; Marita
Guevara Cua~o, Manager VCD 

SRI LANKA 

Cinnamon Processing 
ATC: Calayanatissa Gunawardene, Executive Director 

Computer-Video Training
Dasuna: Nihal de Mel, Chairman; Christy Jayakody,Manager 

Mahaweli Rural Industries 
Mahaweli: K. Gunatilaka, Director General; LalitGodamunne, Secretary General 

THAILAND 

Protein Enriched Cassava and 
Rural Small-Scale IndustriesPDA: Mechai Viravaidya, Secretary General; Pairojana
Sornjitti, Director, ACPD; Siriyong Reuwiwat, Manager, 
RSSI Co. 

Rhizobium Inoculant 
SVITA: Malee Suwana-adth, Executive Director; Karnitha
Karnchanachari, Managing Director 
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LATIN AMERICA/ 
CARIBBEAN 
Partners and Projects 

REPUBLICMEXICODOMINICAN 

GUATEMALA HONDURAS 


COSTA"RICA-


PERU 


REGIONAL 

Linares Pump 
SCF: Jairo Arboleda, LA/C Regional Director; Jesu"s 

Linares, Inventor and Project Coordinator 

Wheelchair Production 

(Various project partners in Colombia, Peru, Honduras, 
Guatemala, Dominican Republic plus Ralf Hotchkiss & 
Associates, USA) 

COSTA RICA 

Lime Kiln Technology 

ITCR: Francisco Pacheco, Academic Research Director and 

Lime Project Coordinator; CONAPROCAL: Juan Bautista 
Monge, Manager 

DOMINICAN REPUBLIC 

Swine Feed 
CIMPA: Raul Osvaldo Hernandez, Director; Pedro 

Azcona, Project Manager 

GUATEMALA 

Wool Production and Processing 

FUNDAP: Roberto Gutierrez, Project Director; Jorge A. 
Ggndara, Asst. Project Director 

HAITI 

Cassava Processing Evaluation 
IRD: Chavannes Jeune, Director 

MEXICO 

Farm Support Enterprises 
Colegio de Postgraduados: Jose Cortes Flores, Project 
Director; Antonio Turrent, National Director of Research, 
Ministry of Agriculture 

PERU 

Annatto Production 
CAL: Juvenal Paz, Processing Manager 

Placer Mining Equipment 
CEDCA: Ricardo Chavez, Director; Roberto Zegarra, 
Project Coordinator 

Potato-BasedFoods 

Centro IDEAS: Alfredo Stecher, Director; Eduardo Burga, 
Project Coordinator 
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Appropriate Technology for Small Enterprise Development 

Introduction
 

What is ATI? 

Appropriate Technology Interna-
tional (ATI) is a private, not-for-profit
development assistance corporation
based in Washington, D.C. ATi works
with local businesses and organizations 
in Africa, Asia, and Latin America to 
identify, assess, adapt, disseminate and 
transfer technologies, and establishcommercially viable enterprises in rural 
and peri-urban areas that are ap
propriate to the needs and resources of 
the poor in the Third World.ATI seeks answers to the challenges 
of rural and peri-urban development by
supporting profit-making small enter
prises, which create employment and 
increase productivity. By applying
modern science and technology to local 
resources and exiting skills, ATI and its
project partners are improving the pro-
ductivity, incomes, and quality of life fortens of thousands of low-income pea-
pIe in developing countries, 

What is ATI's Business? 
What are ATI's Products? 

ATI's major "business" is to get pro-
ductive technologies into the hands of 
poor people in developing countries. To 
do this, ATI: 

* Tests cost-effective, innovative, 
development strategies that are 
based on applied science and 
technology; 
Transfers successful innovations 
tested in commercially-viable small-
scale enterprises from original site to 
other countries; 
Provides technical, financial, and 
managerial services to help local 
enterprises and institutions establish 
small-scale businesses; 

* Analyzes policies of governments, 

affect commercially-viable, small-

scale enterprises; 


* 
 Documents the experiences gained
in its projects and the results of 
policy analyses and disseminates this
information to development organ-
izations, governments, and other 
institutions. 

Who Are ATI's 
Project Partners? 

Most of ATI's project partners-the 
implementing -organizations-are 

ATI's Project Partners 
Private versus Public Sector 

Parastlaa6.9% 
O 4&6% 

Govt. &6%Agency 

OtherNGO19% 

Private Company 31% 

Adaptedfrom FigureE-2AIDEvaluationStudy #45.which 
analyzed58ATIProjectPartnersduring 

businesses and other private sectororganizations. These project partners
share ATI's commitment to the need for 
commercially-viable productive ac-
tivities. Because investment programs in 
productive activities in the poor areas 
of the Third World are largely unex-
plored and, are therefore very risky, ATi
seeks project partners that are 
motivated, creative, organizationally
sound, businesslike, innovative, willing

learn and to share their learning. ATI 
works to improve the capabilities of 
small businesses, small entrepreneurs, 
and other local organizations. During
the development and implementation of 
a project, local people are trained in the 
technical aspects of operating equip-
iment, as well as in project planning and

ition. They gain hands-on ex-
perience in financial analysis, cash flow 
projectios, market forecasting, quality
control, and management. 

How Does an Idea Become 
an Approved Project? 

Project ideas usually originate in thefield, a result of ATI staff discussions 
with local businesses, bankers, govern-
ment agencies, and development
organizations. ATI's rigorous project
selection process begins formally with 

1984and1985. 

a Concept Review meeting. Here, ATIstaff screen the idea, not only for sound
ness of technology choice, but for poten
tial commercial success, economic sus
tainability, and widespread use beyond 
the original project locale. All ATI pro
jects must provide direct returns to All's 
target group-the poor in rural and peri
urban areas. Once a target area is ap
proved, the Project Officer returns to the 
field and formulates a detailed project
plan, in collaboration with local project
partners. This plan includes technical 
and financial appraisals, market 
analyses, and a thorough assessment of 
the assumptions underlying expecta
tions for project success. In preparing
the plan, the Project Officer utilizes the 
expertise of other ATI staff-technical,
business, and evaluation specialists
who are members of ATI's two support
wings, the Technical Resources Group
and the Business Development and 
Replication Group. 

Following ATI scrutiny, the project
plan is then presented to the Project
Review and Advisory Committee 
(PRAC), composed of outside expertsfrom the international development and 
scientific communities. Based on the
PRAC's advice, plans are submitted to
ATI's Board of Trustees, prior to receiv
ing the final approval of the Executive 
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AppropriateTechnology for Small Enterprise Development 

Director. The entire process, from idea 
to approval, takes between four and 
eight months. 

Once a project is formally approved 
and funds are committed, ATI staff pro-
vide management and technical 
assistance on a regular basis to imple-
ment, monitor, and evaluate the project. 
Based on the specific needs of the proj-
ect, Project Officers and/or evaluation 
and technical staff visit the project to 
discuss the progress and resolve pro-
blems. This multi-disciplinary approach 
to project selection and development is 
an integral part of AITs knowledge 
building and sharing process. 

What Types of Technologies 
Does ATI Support? In What 
Countries Does ATI Work? 

AIl works in three technical areas: 
agricultural products processing and 
utilization of agricultural wastes; local 
mineral resources development; and 
equipment and support for small farms. 

V 

J 

EXIIBI'IS i conftrwnces, such as Carlos R. hila's 
,xrhitbit at the Tenth International Council for 
Biilinmg Researth, Scptcnmbi'r, '86, help. 
disseminatelessons tearned bImAT!aidour pro
ject lartiers. 

Examples of projects in each area 
include: 

AgriculturalProductsProcess
ing and Utilization of Agricultural 
Wastes: small-scale processing 
and extraction of edible oils; 
processing of cereals and staple 
foods; production of animal 
feed from agricultural wastes; 
and processing of fruits and 
vegetables. 

Local Mineral Resource 
Development: small-scale pro-
duction of cement and cemen-
titious material; small-scale 
production and use of lime; 
production of ceramics, bricks 
and tiles, as well as the ir-
provement of ovens and kilns. 

Equipment and Support for 
Small Farms:small-scale applica-
tions of bio-technologies, such 
as rhizobium inoculant for in-
creased soybean yields and 
protein-enriched cassava for 
animal feed; and production 

and marketing of small farm 
implements. 

Occasionally, ATI might support a 
project outside these three major 
technical areas. At present, ATl supports 
two such "innovative opportunities": 
testing of computer video training and 
the establishment of small-scale enter
prises to manufacture the ATI-Hotchkiss 
Third World Wheelchair. 

In order to concentrate resources 
and to maximize the effects of ATI's suc
cessful development strategies, ATI 
works in a limited number of countries. 
At present, Al has projects in 20 coun
tries in Africa, Asia, Litin America and 
the Caribbean. 

ATI constantly searches for oppor
tunities to disseminate innovative 
technologies already proven in 
demonstration projects to areas outside 
the original locale ("replication"). Thus, 
a successful appropriate technology 
may be transferred to a country or coun
tries where ATI does not usually work. 

COMPANION ORDERING
 

AG REEMENT
 

In mid-1987, ATI is expected to sign 
with A.I.D. an Ordering Agreement that 
will make our knowledge and 
expertise in appropriate technology, 
choice of technology, transfer of 
technology arid small-scale enterprise 
development more readily available to 
A.I.D. Missions. 

A.I.D. Missions may request a 
Technical Services Order for specific 
tasks such as: sector assessments; policy 
studies; project identification; analysis, 

projects and design of evaluation 
methods. A.I.D's announcement of the 
Ordering Agreement stated that ATI "is 
particularly qualified to provide project 
identification, analysis and design 
assistance for medium and small-scale 
enterprise activities involving contribu
lion of local currencies to capitalize 
revolving loan and venture capital 
funds." 

The Companion Ordering Agree
ment will enable A.I.D. Missions to pur

design and monitoring; project ira- chase ATI's services without incurring 
plementation, including technical administrative delays and will help in

assistance; development of training tegrate ATI into the regular A.I.D. 

materials; evaluation of programs and development program. 
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PROJECT APPROVAL PROCESS 

PROJECT IDEA7 

M 
Responsible Unit ( -) 
(Internal Review) - REJECT; NOTIFICATIONFURTHER 

I 
i EXPLORATORY WORK M 

Cost CenterDirector 
(-- ( -)

(Decision) REJEC; NOTIFICATIONI-I 

CONCEPT PAPERFURTHER 
EXPLORATORY WORK 

I+ )Concept 
PaperReview 

(Alt StattandExecutiveDirector) 

(+ ) Recommendations 

Executive Director + Regional Director(n---RN(Decision) -.-.....- ... -
 REJECT NOTIFICATION 

(+) Guidance and Specifications 
for Project Plan 

TechnicalReview 
(Technology, Commercial andSocial Impact Analyses)

(Proposed EvaluationMethod) 

FURTHER ! PROJECT PLAN 
WORK ON PLAN 

(+1-) m(+ 
Project Officer 

(Plan Development) 

(+1 ) 
Executive Director/Cost Center Director ( -)

(Review andDecision) REJEC, NOTIFICATION 

Pre-PRACPresentation byProject Officer 

PRAC(Presentation byProject Officer Recommendation by PRAC) 

Executive Director/Board 
( -)

(Decision)----------- REJECT NOTIFICATION 

t . 

GRANTS/CONTRACTS 
Prepa,, and 

Deliver Documents 
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Small Enterprise Development: Changing 
Paradigms and Contexts 

By Ton de Wilde 

The importance of small-scale enter-
prise development has been emphasized 
time and time again by governments 
and development philosophers. Yet, if 
we look at the development of industrial 
societies, credit for increasing the 
material wealth of their populations 
goes to large-scale enterprises. At the 
same time, large-scale enterprises are 
blamed for the breakdown of culture 
and tradition, the uprooting of people 
and the destruction of traditional value 
systems. 

The importance government leaders 
place on small-scale enterprise develop-
ment is, with few exceptions, not 
reflected in the resources that govern-
ments make available for its develop-
ment. However, this picture might 
change in the near future - for a varie-
ty of reasons. 

Table I summarizes the reasons 
behind the renewed interest in small-
scale enterprise development, 

Factors Discouraging Large-Scale 
Industry 

First and foremost, there is growing 
pressure on governments to create jobs 
in rural and peri-urban areas. In most 
countries, population growth has 
dramatically exceeded the growth in 
employment in industry and agri-
culture. Governments are reviewing 
their development policies to look for 
strategies that combine economic 
growth with employment creation as 
opposed to strategies that focus only on 
economic growth. 

Second, industrialized countries, in 
particular the United States, are 
reassessing their fo,'eign assistance pro-
grams. Because they arc concerned 
about economic growth in their own 
countries, they are less and less willing 
to support development activities that 
create competition for domestic pro-
ducts. Current legislation (in the U.S.) 
already prohibits development assis-
tance for programs that would support 
sugar, citrus, and palm oil production 
for export. Industrialized governments 
see two advantages in supporting small-
scale enterprises that produce for a 
domestic market. In the first place, this 
creates local economic growth and con-

Table 1. Factors Stimulating the Renewed Interest InSmall Scale Enterpdse Development 

Negative Neutral Merit 

Violence and Unemployment 
Development of Technology Traditional Advantages 

Protection of Industry in Reduces the 
Industrialized Countries Imporance of 

Economies of Scale and Knowledge InDevelopment of New Insight 
Reduced Availability of 


Credit for Large Enterprises 


sequently a potentially greater market 
for the products of industrialized coun-
tries. Second, these small-scale enter-
prises do not immediately compete with 
their own domestic industries or farm 
produce. 

Finally, in materially poor countries, 
the credit available to invest in large-
scale industry has been reduced. The 
large deficits of most of the developing 
countries, partly due to depressed per-
formance of investments made in the 
1970s, have made governments more 
careful about guaranteeing large loans 
to industries. More governments are 
searching for solutions in less capital-
intensive commercially viable activities 
and finding them in small-scale enter-
prise development, 

Neutral Factors: Development 
of Technology 

The development of technology 
itself is also promoting small-scale enter-
prise development. Since the beginning 
of the industrial revolution, the develop-
ment of technolcgy focused on the 
transformation of material. Machines 
were developed to relieve humans from 
the physical burden of transforming 
material. Blacksmiths, who transformed 
iron into plows and other goods, were 
replaced by factories, which transform-
ed steel into cars and cooking pots. The 
work of carpenters was replaced by fac-
tories that transform lumber into fur-
niture. New materials were developed 
to transform petroleum into plastics. In 
the transformation of materials, the 
scale of the operation is critical to the 
efficiency of the enterprise. Economies 
of scale benefit the large enterprise 

andntege In 
Small Enterprise Development 

rather than the small enterprise. 
In the last ten years, the develop

ment of technology has changed direc
tions. Now, technological development 
is focusing more and more on the 
transformation of information. Elec
tronic calculators have increased the ef
ficiency of bookkeepers; information on 
plant genetics has led to higher yielding 
plant varieties; studies in soil conserva
tion have resulted in methods of soil 
preparation that require less or no 
tillage. Some economists are beginning 
to argue that the role of economies of 
scale is less vital in the case of new 
technologies.' For example, combines 
that harvest wheat and other grains are 
only advantageous on very large-scale 
farms. The development of a high yield
ing variety of wheat or rice, in prin
ciple, benefits the small farmer as much 
as the large farmer. We recognize that 
larger enterprises will still benefit from 
economies of scale - despite the fact 
that the technology itself might be scale 
neutral - because of other factors, such 
as access to capital, information, train
ing, and management experience. 

Merits of Small-Scale Enterprise 
Development 

The success of small-scale enter
prise development has stimulated 
renewed interest in this area. Small
scale enterprises are inherently more ef
ficient than large-scale enterprises. Peo
pie know each other, they can talk to 
each other, they can identify with the 
product they produce, they know when 
they duplicate each other's work or 
when the work is not relevant to achiev
ing the goals of the company. Organiza
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Appropriate Technology for Small Enterprise Developntent 

tional waste in small-scale enterprises is 
reduced to a minimum? 

Small-scale enterprise developmentprograms have acquired a great deal ofknowledge in last decades.the two 
More and more, we are able to point to 
successful small-scale enterprises,only 	from the perspective notof employ-
ment generation, also frombut theperspective of profitability and develop-
ment. This 	trend can be observed in 
both industrial countries and indeveloping Countries. orwexample, a re-
cent study sponsored by Appropriate
Technology international (AlI). shows
that while conditions in rural areas in
Taiwan and the Philippines two decades 
ago were more or less similar, today,
partially due to a set of policies thatfavored small-scale enterprise develop-
met in Taiwan, a 1X) increase in
agricultural output in the Philippines
leads to a 1% increase in rural non-
agricultural employment, whereas in
Taiwan, a similar 1% increase in agri-
cultural output leads to an increase of 
more than 2% in rural non-agricultural
employment. Other examples5 include
the successes of local credit mechanisms 
and rural oriented banks, 

Analysis and Assessment: An 

Expanded Paradigm for Small-Scale 

Enterprise Development 


The laws and theories which govern

traditional enterprise development

industrialized environments are impor-

in 


tant but inadequate in understanding and

.,proving the performances of small-


scale enterprises in rural and pen-rban 


Dr. AT. Arivaratne, the Funrder 

and President of the 
 Sarvodaya

Shramadana Movement in 
 Sri Lanka,
whom I had the privilege of workingwith in the 1970s, successfully followed 
a model includesanalysis that to four levels ofbasic understanding theiiary 
analysiasibehavior to de rstadinite,of development activities. 
These four levels (1)the informal stru]c-
tural level, (2) the technical/project level,(3) the structural level and (4) the level
of 	human value systems - are dis-

d below. 

in an enterprise that is marginally pro-The Informal Structural Level fitable, but one in which the returns are 
Definition: The combination of in-

known. Most entrepreneurs operatingin materially poor conditions can onlydividual, social, traditional and moral afford a small margin of risk. ATI has 

Table 2. Expanded Levels of Analys 
...Taditlonal Enterprise Development Programs

Inan Industrial Environment 

Technical/Project Factors 

factors that influence the behavior of a
small-scale entrepreneur. 

Poverty has its own rules. The need 
to survive in an environment where
material resources are scarce neces-
sitates a strong system where in-
dividuals and families mutuallyare 
dependent on one another, Who is go-
ing to feed the members of a poor family
if the income earner gets sick, or worse,
dies? Who is going to provide cash formedicines if there is no money in the 
family? In most cases, answerrelatives and neighbors. the is 

Establishing small enterprises in
cohesive communities requires an 
understanding of the priorities of the in-habitants. A new enterprise is risky; it 
takes time away from activities with
known outcomes, even if the efficiency

of the known, activity is very low. The

uncertainty surrounding the establish-

ment of a new small enterprise inhibits 

pople (despite often high wages) fromshifting their priorities away from tradi-tional community activities such as 
helping their family or neighbors with 
the harvest, planting, or building a 
huse. 

-Similarly, although the profit
alhuhtepot 

margin ofoutstanding,a small enterprise may bethe village entrepreneur 
lmastlreueoinstnitrsatImaystill refuse to invest in it or start
operations because of the uncertaintiesrelated to starting up a new business, 

ecu lie is operating in an environ-
ment of scarcity, Ile would rather invest 

l lSmall Scale Enterprise Development Programs
InRural and Perl-Urban Areas 

Human Value Systems 

Structural Factors 

Technical/ProjectFactors 
Informal Structural Factors 

successfully experimented with
mechanisms that share the risk of the
village entrepreneur. In Asia, the prin
ciples of venture capital have been ap
plied in establishing rural-based, small 
enterprises. These enterprises are the
products of joint ventures between a
development organization supported by
ATI and local entrepreneurs. The en
trepreneurs use their share of the pro
fits of the enterprise to buy the shares
held by the development organization,
gradually increasing their ownership inthe 	 company. In Africa, ATI ex
perimented successfully with lease
purchase arrangements, which not on
ly share the risk involved in establishingnew enterprises, but also provide credit 
for potential buyers.

To successfully start and maintain 
small enterprise development pro
grams, an assessment of the social
psychological environment or "infor

mal" factors has to be made and astrategy has to be developed to addressthese conditions. 

The Technical/Project Lvel 

Definition: The combinationtechnical and 	 ofproject factors that in

fluences the efficiency of the enterprise.This is the area most familiar totraditional enterprise development:
market analysis, market strategy, pro
duct quality, management of the pro
duction process, technology choice,
spare parts and stock management, pc-r
sonnel management, energy management, and financial management. Theliterature on these subjects is abundant. 
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RANK OF MEXICO changed its Icnding criteria to permit loans to individual far'nrs,particiatii 
in the Farmi Sulport Enteirprises ;pieet. Previously, only cooperatives could bornni' nioney. 

The Structural lAzel 

Definition: The combination of for-
mal and informal institutional and 
governmental arrangements that in-
fluetice small enterprise development. 

Studies in recent years have shown 
the importance of the "enabling en-
vironment' 7 While actual decisions 
about small enterprise development and 
technology arc made at the micro-level, 
these decisions are strongly influenced 
by the external enviroment. Apart 
from direct interventions, governments 
can only affect small enterprise develop-
ment and technologies used ir. small 
enterprises by influencing this external 
environment. 

Too often policies and practices of 
governments and financial institutions 
end up favoring large enterprises over 
small enterprises because the side 
effects of the policies have been 
overlooked. Development schemes 
which make available subsidized credit 
for large-scale investments automatically 
create an extra burden for small-scale 
enterprises which now have to find 
scarce unsubsidized capital. Bank 

policies, geared to the better-known in-

dustrial environment, often uninten-
tionally put up barriers to small enter-
prise development. Even small factors 
such as the procedures to collect credit 
information - the forms to be corn-
pleted, or the limited accessibility of the 
loan officers - can be obstacles to effec
tive small enterprise development.i 

However, more important than 
policies specific to an institution, are the 
banking practices and government 
policies which often adversely affect 
small enterprise development. As 
already mentioned, this is dramatically 
demonstrated in a study on rural 
linkages in the Philippines and Taiwan. 
This study indicated that rural linkages 
are a way of promoting production 
tchmiology-base, small enterprises. The 
study which compared developments in 
the Philippines and Taiwan over recent 
decades showed that Taiwan's rate of 
growth in rural non-agricultural 
employment was more than twice that 
of the Philippines. A number of reasons 
were given to explain this difference in 
output. First, more capital-intensive 
technology in Philippine agriculture has 
generated less employment and fewer 
rural backward linkages. Capital-

intensive, highly mechanized produc
tion methods usually rely on an in
dustrial environment to supply urban
produced and imported inputs, while 
components of less mechanized 
technology can often be manufactured 
and serviced in rural areas. The high 
rate of large-scale mechanization in the 
Philippines was due to a set of price in
terventions, including subsidized credit, 
which favored tractors, and to unequal 
land distribution. 

In lhiwan, the rapid growth of 
labor-intensive crops such as 
mushrooms and asparagus, among 
others, enhanced domestic consump
tion and provided a basis for 

establishing local cannery factories, 
,Nhich generated additional employ
ment in rural areas. Generally, in Taiwan 
tle processing of agricultural crops is 
more decentralized. In contrast in the 
Philippines, processing was done by 
multinational companies in large-scale 
plants in the urban areas. 

In both countries the evidence sug
gests that the use of appropriate 
technology in rural-based small enter
plases has generally stimulated the ef
ficiency of the economic system as com
pared with urban industrialization. Pro
duction technology-based small-scale 
enterprises tend to make more use of 
local materials, and produce more pro
ducts that can be used for local con
sumption, increasing local economic 
activity 

Level of Human Value Systems 

Definition: Factors influencing the 
value system of small entrepreneurs, 
their objectives in life and the environ
ment affecting the motivation of en
trepreneurs and workers. 

Human value systems are formed 
through the interaction of people and 
their mutual expectations about life in 
society. These systems are based on 
culture and tradition as well as religion. 
Max Weber's analysis of the Protestant 
work ethic provides a better understan
ding of the forces that motivate tradi
tional entrepreneurs in some industrial 
countries. Different behavior patterns in 
the Third World are the result of dif
ferent value systems based on different 
religions. For example, while the Bud
dhist philosophy does not preclude 
competition, it may not provide the 
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same incentive for this mode of
behavior as do the Protestant teachings.
Different underlying philosophies help 

definethe relationship between the 
small enterprise and its environment. To
what extent can one expect a small
enterprise to attempt to dominate more 
and more of its environment through
advertising or by creating markets for its 
product? To what extent should one expect the small enterprise to adapt to the 
existing environment and only produce
goods for which demand already exists? 

Structure and Strategy for Small
 
Enterprise Development
 

The essence of formulating a competitive strategy for small enterprises in-
volves relating a small-scale enterprise 
to its environment. It is here that a ma
jor difference occurs between small andlarge-scale enterprises. Because of dif-
ferential access to resources, large-scale
enterprises generally dominate a larger
tortion of their environment than do 
small-scale enterprises. Large-scale
enterprises also have more knowledge
about their environment since they
operate in an industrial context in which 
more data is available. Ifthe market for
their products changes, they try,
through advertising and marketing
strategies, to influence their environ-
ment in ways that benefit them. Often 
small-scale enterprises do not have this 
capacity and mtst adjust to such
changes. If raw material supplies
become a problem, large erterprises can 
find other suppliers, take control of thesupply of raw material, or find produc-

tion processes that allow substitution of 

raw materials. In contrast, small-scale 
enterprises are more dependent on the

suppliers of raw materials since they

often lack the resources to take full con-

trol over raw material supply. Ifa large-

scale enterprise encounters difficulties

obtaining an adequate supply of energy,
it might purchase fuel-storage facilities 
or install generators to supply electrici-
ty. Small-scale enterprises generally lack 
the scale of operation to make such an
option viable. To summarize, a small-
scale enterprise is mote dependent on 
its environment than a large-scale enter-
prise. Consequently, recognizing com-
petitive forces in the environment is 
even more important for a small-scale 
enterprise than it is for a large-scale
enterprise. 

Market Raw Matil
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Yet, strategic planning theory 
assumes that outside forces usually af-
fect all firms in an industry equally,
because forces outside the competitive 
industry are thought to be significant
ely in a relative sense. Experience in
small enterprise development in LDCs 
has taught us that this is not true for 
small-scale enterprise development in
rural and peri-urban areas. In particular,
the institutional infrastructure (defined
below) differs from region to region, and 
provides a significantly different en-
vironment in which enterprises operate.
(See diagram above), 

Institutional Infrastructure 

What are the types and quality of
institutional support available? Are ser-
vices available to repair equipment? Can 
spare parts be readily supplied? How 
can products be transported to markets? 
Is financing available that not only pro-
vides for capital investment and work-
ing capital, but also enables low income 
customers to buy products? All too 
often, the assumption is made that ser-
vices readily available in an industrial 
environment are also available for rural 
and peri-urban based small-scale enter-
prises. Like their counterparts in the 
large-scale sector, successful small-scale 
enterprises require access to services 
such as credit schemes, training
facilities, reliable sources of energy, and
assistance with quality control. Feasibili-
ty studies that assume an uninterrupted
supply of electricity are useless in areas 

where electricity is only available a few 
hours per day. Similarly, it is a mistake 
to assume unlimited access to gasoline 
or diesel fuel to power machinery in 
rural and peri-urban areas of develop
ing countries. Often, fuel is rationed 
due to foreign exchange shortages and 
the indebtedness of the national 
government. 

But even the existence of services is 
not enough. It must also be determin
ed that such services function. It is not 
enough to check if the local blacksmith 
has a lathe or a welding machine to 
make repairs. The more important ques
tions are: can he indeed make the re
quired repairs, does he know how to 
use his machines and are his machinesusable? It is not enough to initiate a 
credit scheme if the lending conditions 
are not appropriate to the local situa
tion. Poor people are unable to provide
collateral, unable to visit the bank dur
ing conventional business hours and 
often unable to complete convenitional 
written credit applications.

Finally, there are three factors im
portant to small enterprise development
 
programs which are commonly and er
roneously assumed to always 
 be 
available. These are transport to
markets, access to information on the 
market situation and new or improved
production processes, and financing.
Traditional small enterprise develop
ment programs assume the availability
of consistent transport facililies. Yet, a 
small-scale rural enterprise with insuf
ficient resources to invest in a vehicle is 
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dependent on other, often unreliable, 
sources of transport. 

An entrepreneur in a rural village 
does not receive a daily newspaper oi 
trade magazine that provides his 
counterparts in an industrial environ-
ment with price and market informa-
tion. This situation, however, can be 
remedied in developing a small-scale 
enterprise program. For example, an 
entrepreneur establishing wheelchair 
factories in Latin America has suc-
cessfully introduced a newsletter that 
provides the owners and managers of 
the local enterprises with information 
on the prices and sources of various raw 
materials, thus increasing the com-
petitive position of these manufacturers. 
This type of institutional assessment has 
become an integral part of AFIl's project 
development and has contributed 
significantly to the success of several of 
its proJects, 

Reflections on a Strategy for Small-


Scale Enterprise Development 


ATI started its current program four 

years ago with the expectation that two 

; 

out of ten projects would be successful. 
At present, 7 out of 10 projects have 
resulted in the establishment of prof-
itable, commercially viable small-scale 
enterprises. However, as demonstrated 
by ATI's macro-policy studies, if these 
micro-interventions are not put into a 
larger context, their full potential will 
not be realized. Therefore, ATI's long-
term direction calls for a focus on 
regional or sectoral programs that com-
bine a number of micro-interventions or 
projects in a particular region of a coun-
fly, in order to improve the overall social 
and economic development of that 
region. 

R)r example, ATI currently supports 
development of ';pecific technologies in 
the l'uebla .ea in Mexico. The success 
of this project is measured by the com
mercial performance of the small-scale 
enterprises that introduce these 
technologies. In the future, ATI would 
look at the Puebla region and identify 
those local resources to which value can 

be added through commercially viable 
small-scale productive activities as well 
as the linkages needed to add value to 

some locally produced "half products." 

~ I W 
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In such a regional approach, success 
would be measured by changes in 
specific social and economic variables, 
such as a decrease in unemployment 
and /or an increase in the per capita in
come of the population of that region. 

It will take some time for ATI to 
change its focus from demonstration 
projects to regional/ sectoral programs. 
Then, as now, ATI will continue to ex
periment with ways to adapt both the 
technology to be transferred and the 
ways enterprises are managed, working 
within the traditional social and cultural 
environment of the small enterprise. 
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Commercial Analysis: A Tool to 
Assist Small Enterprises 

By Michael O'Donnell and 
Eri L. IHytan 

Entrepreneurial aspirations of the
 
rural poor in developing countries often 
 XTk N 

go unrealized because these people lack 
N 

,
access to financing, management skills,
knowledge of appropriate technologies
suitable for commercialization and an 
understanding of the potential market 
for the product. Small businesses in
these areas operate in very difficult en
vironments. Capital is scarce because in
comes and savings rates are low. Commercial banks and government develop-
ment banks shl away from investing in 
small-scale rural enterprises because 
they perceive the risks to be high. Also,it is expensive to evaluate and ad-minister many small loans. Even when
conventional financing is available, new 
entrepreneurs may not be able to meet 
collateral and equity requirements and 
find it difficult to surmount bureaucratichurdles. 

Financing is not the only problem
rural entrepreneurs face.they often lack 
inform ation about appropriate technolo-gies that are more productive than tle
traditional alternatives. Furthermore, 
because these technologies have not yetbeen commercialized in a particular 
area, information is not available about
the costs and benefits of adopting these 
technologies. The demand for a new
product may be unproven and entre-
preneurs might not know the best way
to reach potential markets. It is difficult 
to convince the rural poor to buy a new
product because they cannot afford to
take risks and have limited information 
about the choices in products.

Good business planning can reduce
the risks associated with establishing a 
new venture. It is sometimes argued
that small businesses cannot afford 

business planning. On the contrary,
small businesses cannot affo.-d NOT to

plan because they are e'en more

vulnerable to changes affecting supply 

or demand than are large businesses.os se ssfu malretrepresneues.
have a keen intuitive sense of business 
planning. However, many other en-
trepreneurs either fail or do not even at-
tempt to start a small business because
they do not know how to go about it.
This is particularly true when innovative
technologies or products are involved,
To ensure successful enterprise develop-

rm.
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BUSINESS PLANNING red'ce" the risksassociatedivith establishingnew ventures. InIndia, allownersof franchised tea kiosks (FOOD) nove into sites which have been market tested. 

ment, one must constantly reassess the
effectiveness of plans and methods of 
operation plalysisis alno 

Good business planning is also important for international and national 
organizations involved in small enterprise development. For example, many
credit programs have failed because of
the nonprofessional approach of 	 the 
lender. Borrowers in both developed
and less developed countries will avoid 
repayment if allowed to do so.Many in-
ternational and local organizations in-
volved in small-scale lending programs 
are reluctant to seriously enforce loan 
repayments. As a result, in effect, the
loans become a grant-charity and the 
credit programs fail. Because the bor-
rowers have learned that repayment is 
not really expected, subsequent credit 
programs become even riskier. 1llen the 
financing organizations say that credit 
programs do not work because the peo-
ple "do not know how to use credit" and
such programs are abandoned,

Financial responsibility requiresmore than good intentions. Enterprise
development requires hard skills in: 

1. 	Market assessment 
2. 	 Commercial analysis
3. 	 Financial controls 
4. 	 Technical support (engineering,

training, extension, manag-m!nt
and legal) 

5. 	 Business evaluation 

In the remainder of this article, we will
discuss market assessment, commercial 

o t l
 

Market Assessment 

Before beginning an enterprise, it is
important to have a thorough under
standing of the industry. It is said that 
in starting a new enterprise there are
possibly a hundred problems that you
must avoid, and if you are very smart 
you might be able to think of fifty of
them beforehand. One of the most
critical areas is knowledge of the
market-supply and demand and the 
numerous factors affecting prices. Other 
important questions include: 

1. Who else is producing the goods
1. wh t it y?os qu 


and at what cost and quality?
2. 	 What are the trends in produc

tion and consumption and why?
3. Do a few firms control the 

market or vital inputs to the
manufacturing process?

4. 	 How do government policies af
fect the business-are there pricecontrols? 

5. Who are the targeted con
sumers?
 

6.How much can people afford to
 
pay for the product? 

7. 	How will people get information 
about the product and at what 
cost? 
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Within every major market, there 
are usually many submarkets. For exam-
pie, in the lime industry in Costa Rica, 
one grade of lime is used to treat water, 
another is used in agriculture, and a 
third for road construction and building 
materials. The submarket you wish to 
enter will have a major influence on the 
technology you choose for producing 
lime. 

Market research and marketing 
techniques must be matched to the 
realities of rural areas in developing 
countries. Taste tests, surveys, focus 
groups, direct mailings, and media cam-
paigns that are effective in developed 
countries need to be adapted for con-
sumers who might not be literate, are 
slow to accept new products and ideas, 
and are less exposed to conventional 
advertising. The market for a new pro-
duct must be tested and not just 
studied. The degree of sophistication of 
these tests depends on the level of risks 
and the costs. This is why ATI has 
begun to provide small grants to test the 
market before funding certain projects. 

The outline below serves as a guide 
in considering various market 
questions: 

Analyzing Marketing Oppor-
tunities 
a. 	 Market environment 

1. Inputs 
2. Outputs 

b. 	 Consumer markets and buy-
ing behavior 

c. 	 Organizational markets and 
buying behavior 

d. 	Market measurement and 
forecasting 

II. Planning Marketing Strategy 
a. 	 Marketing planning 
b. 	Competitive marketing 

strategy 
c. 	Product life-cycle strategy 
d. 	New product development 

strategy 

III.Assembling the Marketing Mix 
a. 	 Product decisions 
b. 	Price decisions 
c. 	 Marketing channels decisions 
d. 	Advertising decisions 
e. 	Sales promotion and publici-

ty decisions 
f. 	Sales force decisions 

IV. Administering the Marketing 
Program 
a. 	 Marketing organization 
b. 	Marketing research and infor-

mation system 
c. 	 Marketing control 

Adapted front: Kotler, Philip, 
Marketing Management 

Getting an "objective" view of a 
technology's commercial potential in the 
early stages of project development is 
not always easy. Entrepreneurs and proj-
ect officers often become personally at-
tached to proposals. The "I know it can 
work" syndrome often explains why in-
vestments are made before sufficient 
hard data is available. Quantifying the 
costs and benefits and listing all the 
assumptions behind those numbers 
provide a firmer foundation on which 
to base investment decisions. 

Over the past few years, ATI's pro-
cedures for business planning have 
evolved into a system that is realistic and 
cost effective for the scale of the projects 
undertaken. A recent evaluation by the 
Agency for International Development, 
(A.I.D. Evaluation Special Study No. 45, 
November 1986) noted that "ATI has
significantly improved its project plan-
ning process, including technical and 
commercial appraisals... IsinceJ the 1982 
evaluation. Project plans are now com-
prehensive documents prepared by the 
regional teams and reviewed through a 
formal project approval process. The 
Project Review and Advisory Commit-
tee-composed exclusively of outside 
experts-provides valuable advice. ATI 
has increased its capability in technical 

appraisal by relying on a mix of staff 
technical specialists, use of local 
technical specialists in each country, 
and, less frequently, outside con-
sultants." 

The A.I.D. evaluation did note that 
although "business planning models 
that identify, quantify, and help control 
the risks involved in new technology 
ventures... have been applied well in 
many of its projects," ATI still has a lot 
to learn, which we will do together with 
project partners. 

Responding to these recommenda-
tions, AI is now using cashflow 
analysis as its basic commercial analysis 
tool rather than just breakeven analysis. 
ATI's new commercial appraisal consists 

of a month-by-month cashflow analysis, 
a projected income and expense state
ment, a projected balance sheet, and a 
sensitivity analysis. Each of the com
mercial enterprises supported by a pro
ject must have a business plan in this 
format. Table 1 contains an illustrative 
cashflow analysis for one of the mills 
established by the Zaire micro-hydro 
project. In addition, greater attention is 
being given to market assessment at an 
early stage. 

The specific accounts included in a 
cashflow analysis vary with each proj
ect, but the basic structure remains the 
same. It begins with projection of key 
variables such as the quantity of the pro
duct to be produced and sold, broken 
down by quality and price projections. 
The next section projects revenues for 
each item produced. This is followed by 
operational expenses including loan in
terest, but excluding depreciation since 
it is not a cash cost. After that, capital 
expenditures, net borrowings, and prin
cipal repayments are listed. In ATI's new 
format, all assumptions for each line 
item in the cashflow analysis must be 
documented. A sensitivity analysis ex
amines the effect on the cashflows of 
possible changes in key variables such 
as the capacity use rate, raw material 
costs, and sales prices. 

An analysis based on monthly 
figures is important because of the large 
seasonal variations that a business can 
experience. This has important implica
tions for the working capital re
quirements of the enterprise. An enter
prise may be very profitable over a 
longer period, but if it does not have the 
cash to cover immediate expenses, it will 
go out of business. 

ATI places a high priority on an 
enterprise's commercial viability, socio
economic impacts on the rural poor, and 
potential for widespread replication 
elsewhere. These criteria are applied in 
the selection, planning, implementa
tion, and evaluation of projects. Among 
nongovernmental development assis
tance organizations, ATI has been a 
pioneer in the use of tools for commer
cial analysis. ATI will continue to experi
ment with techniques in this area. This 
work is being supported by the newly
created Business Development and 
Replication Group which helps project 
partners incorporate more sophisticated 
business planning into their small 
enterprises. 
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Table 1. 
CASHFLOW PROJECTIONS 

Hydro-Powered Grain Milling, Zaire (Proect 85-0020) Bushumba Mill 
May 1987-April 1988INC & EXP ITEMS May June July Aug. Sept. Oct. Nov.Production-service milling Dec. Jan. Feb. March April13,000 26,000 39,000 39,000 Total39,000 39,000Price-service milling 1.5 39,000 39,000 39,000 39,000 39,0001.5 1.5 1.5 1.5 39,000 429,000Production-com'l milling 1.5 1.5 1.50 1.5 1.50 0 0 0 1.5 1.50 0 0 0 0 0 0Price-com'l milling _ _ _ 0 0 0 0Revenues 


-
001 Service milling fees -19,500 39,000 58,500 58,500 58,500 58,500002 Com'l milling sales 0 0 0 
58,500 58,500 58,500 58,500 58,5000 58,500 643,5000 0Total 0 0 0 019,500 39,000 0

Salaries and Wages 
58,500 58,500 58,500 58,500 58,500 

0 058,500 58,500 58,500 58,500 58,500 643,500
101 Management 5 , 0 4 , 02,000 2,000 2,000 2,000 2,000 2,000102 Security 1,200 1,200 2,000 2,000 2,000 2,000 2,000 2,0001,200 1,200 1,200 1,200 24,000103 Mill operators 1,200 1,2001,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 14,400Total 1,200 1,200 1,200 1,2004,400 1,200 1,2004,400 4,400 4,400 4,400 4,400 1,200 1,200 14,400D ire c t Pu rchase s 4,400 4,400 4,400 4,400 4,400 4,400 52.800 
201 Grain for com'l Sales 0 0 4 4 05 , 00 0202 Packaging materials 0 0 0 00 0 0 0 00 0 0 0 0 0Totai 0 0 00 0 00 0 00 0General Expenses000 0 0 0 0 0 0

301 Licenses &permits 
 0 0 0 0302 Transport hire 0 0 0 0 00 0 0 0 0 0 0303 Supplies for recordkeeping 0 2,000 0 1,000 0 

0 
160 160 160 160 0 0 2,000 5,000304 Advertising 160 160 160 160 1604,000 800 160 160800 800 800 160 1,920305 Interest on loans 800 800 800 8000 0 800 8000 0 0 800 12,800Total 4,160 0 0 0 0 8,508 8,508960 960 960 960 8,508 25,524

Repairs & Maintenance1 2,960 960 1,960 960 9,468 9,468 11,468 45,244401 Mill equipment 0 0 0 0 
, 684 2 4 

402 Civil works 0 
0 1,500 0 1,500 0 00 0 0 0 3,000 6,0000 0403 Tools 0 0 0 00 0 0 0 0 0 1,350 1,350404 Office equipment 0 0 0 0 00 0 0 0Total 0 0 0 0 0 0 00 0 00 0 0 00 0 1,500 0 1,500 0 0

501 Taxes 1,094 0 0 4,350 7,3503,364 5,314 5,314 5,314 4,964 5,314 5,064 5,314 4,463501 Cash From Operations 9,846 30,276 4,463 3,828 53,81147,826 47,826 47,826 44,676N ew Capital Expenditures 47,826 45,576 47,826 40,169 40,169 34,454 484,295
1101 Buildings 3 ,5 8 , 90 0 0 0 0 01102 Land 0 00 0 0 0 0 0 0 0 00 01103 Mill equipment 0 0 0 0 0 0 00 0 0 01104 Tools 0 0 0 00 0 0 0 00 0 0 0 0 01105 Office equipment 0 0 0 00 0 0 0 0 00 0Total 0 0 0 00 0 00 0 0 0 0 0
2003 Repayment of principal 0 0 

0 0 0 0 0 0 00 0 00 0 03000 Share capital 0 0 
0 0 19,722 19,722 19,722 59,1660 0 0 0 0Net Cashflow 0 09,846 30,276 47,826 47,826 47,826 

0 0 
0 0 

Cumulative Cash Balances 44,676 47,826 45,576 47,8269,846 40,122 87,948 20,447 20,447 14,732135,774 183,600 425,130228,276 276,102 321,678 369,504 389,951 410,398 425,130 425,130 



Successful Project Development Requires 
Planning, Monitoring, Evaluation 

By John Skibiak 

Three years ago, ATI began ex
perimenting with a system to monitor 
and evaluate all its projects, as 
opposed to ad hoc project-by-project 
evaluation. When this system was 
evaluated :n 1985 by ATI and the A.I.D. 
evaluation team, it was concluded that 
although tilemonitoring and evaluation 
system was conceptually challenging, it 
did not fulfill its intended purpose. AlI 
then spent considerable effort develop
ing a new system that emphasizes local 
participation and rigorous commercial 
analysis, and adds social impact assess-
ment in an integrated framework for 
data collection and analysis. This system 
is more cost-effective and compatible 
with available resources. 

The key to ATI's nev strategy is a 
revised project plan format that assigns 
specific moritoring and evaluation roles 
to the implementing organization, local 
research institutes, project beneficiaries, 
and of course, ATI itself. Each plan in
cludes an evaluation framework that 
precisely defines the kinds of data to be 
collected and the ways they will be in
corporated into the overall project 
assessment. In designing each project, 
members of ATI's Business Develop-
ment and Replication Group and the 
Technical Resource Group collaborate 
with the responsible regional project of-
ficer to formulate strategies that not only 
generate material benefits for tile rural 
poor, but also enable colleIgues in the 
development community to learn from 
ATI's project experience. All ATI projects 
are designed to test basic assumptions 
underlying current strategies for 
technology transfer and small enterprise 
development. The multidisciplinary 
nature of the design process, therefore, 
helps to ensure that project goals and 
implementation strategies actually test 
these assumptions and measure the ef-
fectiveness of appropriate technology-
based small enterprise development, 

Social Impact Assessment 

ATI's focus on small-scale, cost-
effective technologies has enabled it to 
reach groups often neglected by tradi-
tional large-scale development pro-
grams. ATI demonstrates its success in 
this area by systematically assessing 
each project's social impact. Using field 
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SOCIAL IMPACI" assssni ntsof ATI projects measure the bepwift qfnew eomphyenwul opportimnities 
such as those created fior women working in the lime project in Botswana. 

data as well as material gleaned from 
published sources, social impact 
frameworks are prepared for each proj-
ect pl,,n. Typically, the framework out-
lines . :hree-part strategy for data col-
lection and analysis. The first part en-
tails a broad socioeconomic survey of 
the principal groups and economic 
strata represented at each project site. 
Through collaborative efforts with host 
country universities, local development 
agencies, or applied research institutes, 
in-depth interviews are conducted with 
individuals, households, and other rele-
vant groups to establish a referece 
point or "baseline" against which subse-
quent changes can be compared. 
Although ATI's limited financial 
resources prohibit extensive sampling of 
the population, these surveys and inter-
views do providi 'xcellent insight into 
the qualitative aspects of the project. 

The second part of the assessment 
framework outlines a strategy for 
monitoring the overall performance of 
specific benefit strategies such as adding 
value to local resources, employment 
creation, local production, or expansion 
of market opportunities. The typical 

monitoring framework, therefore, could 
assess changes in local employment, 
prices of key goods or services, or the 
degree to which local beneficiaries make 
use of project-established facilities. The 
primary objective of this monitoring 
system is t ensure that the project part
ner and AT: are continuously aware of 
project benefits and any other variables 
likely 'to influence the course of local 
activities. 

Using data reported during the 
monitoring phase, the final step of the 
assessment process involves identifying 
significant changes for more in-depth 
analysis. If, for example, a marked shift 
is noted in the relative participation of 
an identifiable socioeconomic group, 
members of that group could be inter
viewed and the results compared with 
data collected during the baseline 
survey. In summary, ATI's approach to 
social impact assessment is a flexible 
system designed to monitor change at 
the regional level, yet also assess im
pacts at the household or individual 
level. It not only describes the changes 
that have taken place, but seeks to 
understand why they have occurred. 
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Commercial Analysis 

Social impact analysis is only onecomponent of ATI's overall monitoring 
and evaluation strategy. Commercial
analysis and marketing assessments
also form an integral part of ATI's proj-
ect monitoring process. 

Along with the impact framework,commercial analysis format is includeda 

within each project plan to guidemonitoring activities over the life of the
project. The format consists of a month-
by-month cashflow analysis, a projected
income and expense statement, a pro-jected balance sheet, and a sensitivity
analysis. The categories have been stand-
ardized, but tile format is expandable so 
that changes in commercial information 
can easily be entered on computerized
spreadsheets. Not. lly is this informa-
tion useful for management and evalua-
tion purposes, it can also feed into 
economic analyses of the project's net 
present value to tile national economy
and to analyses of tile impacts on the 
incomes of owners and workers.The standardized formats are par-
ticularly useful in considering the 
replication potential of the projectsbecause of the ease in factoring in dif-
ferences in wage rates, cost of inputs,
and other variables in different 
locations. 

Local Participation 

When ATI was established in 1976, 
its founders envisioned an organization
that would "serve as a source of ex-

perimentation, evaluation and ideas in

appropriate technology.. :. These ob-

jectives underlie ATI's current efforts to

involve host country participants at each 

stage of tile evaluation process. ATI's

goal is to develop within each host 

country the institutional capacity to 

carry out simple baseline studies, im-

pact assessments, commercial analyses,

and other components of tile evaluation 

process. Not only will this help 
 to
reduce local dependence on foreign
consultants, out it should lead to im-
provements in the quality of the field
data. By taking advantage of indigenous
talent and energy, it is possible to over-
come many of the methodological
biases inherent in short-term field visits 
of foreign specialists. The presence of 
local researchers, for example, often 

makes it possible to monitor field ac-
tivities on a more regular basis. It canalso foster a greater sensitivity to localneeds. Overall, local participation in the 
evaluation process significantly 5enefitsthe target populations, host-country
research institutes and their members,
and AT!. 

Coordination of Monitoring Activities 

To more effectively coordinate the
roles and contribution of each partici-
pant in tile monitoring and evaluation 
process, AT[ has developed a format fororganizing and storing key data on the 
status of each project. This simple, easi-
ly accessible format consolidates key
sets of data on financial, administrative,
technical, social, and commercial issues,
It does not duplicate the more detailed 
records of the regional files, but in-
tegrates the critical information of each 
into concise, readily available sum-

maries of a project's development and 
current status. The system also includes:1 

a the indicators orCurrent data on 
actand cmecipe dieo fpact and commercial appendices of 

the project plan.
2. Data provided in field reports that 

document key decisions taken, options available, and lessons learned. 

3. A chronology of key events, institu
tional changes and technological 
project. 

Using information contained in the
data monitoring format, the regional
teams prepare an annual progress 
report on each project. These reports are 
the primary mechanism by which ATI
synthesizes, analyzes and com
municates up-to-date information on
the major achievements of projects and 
lessons learned. 

LE OF LOCAL ORGANIZATIONS

RO 

At ATI, monitoring and evaluation 
is a collaborative effort, involving proj-
ect participants, implementing organi-
zations, applied research centers, and 
other host-country groups, During
1986, this approach was used for tile first
time in the final evatiation of ATI's 
Cassava Processing Project - a two-yearproject designed to reduce Haitian im-
ports of foreign wheat through village-
scale production of cassava flour. The 
evaluation team included ATI's Evalua-
tion Specialist and several represen-
tatives of DL'veloppement Rural Integre
(IRD), a nongovernmental development
organization headquartered near the
project's principal site at Camp Perrin. 

The team members collaborated on
all phases of the evaluation process,
fror the collection and analysis of field
data to the writing of the final evalua-
tion report. They began by identifying
key groups of project participants in 
Camp Perrin, neighboring Les Cayes,
and Port-au-Prince. After two weeks of
intensive interviewing and data collec-
tion, a series of working hypotheses was 
developed to help pull together and
4nalyze the team's prelim.linary findings, 

During the second phase, ATI staff 

and the remaining team members 
worked independently, using field data 
and documentation to appraise project
accomplishments and failures. Because 
additional information was often re
quired, the groups kep:. in close contact. 
IRD continued to collect and forwayd
updated field data, while ATI regularlysent project documents unavailable in 
Haiti." 

The trust and understanding that 
developed between IRD and the
residents of Camp Perrin was indispen
sable in soliciting candid responses from 
an otherwise wary populace. The result 
of this collaboration was a final docu
mnert that ncither ATI nor IRD could 
have completed on its own. 

Involving local organizations and

outside groups in ATI's project evalua
tions not only improves the quality of

the evaluations but also builds local
organizational capacity to carry out 
subsequent evaluations. In addition, the 
process creates an awareness of both the
opportunities and the potential dif
ficulties involved in establishing small
scale rural industriis, knowledge many
of these organizations would not other
wise acquire. 
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International Technology Transfer: Replication
 

In May, 1984, as part of his review 
of the first five years of ATI's experience, 
the new Executive Director, Ton de 
Wilde, wrote: "...ATI struggled to sup
port effective community development 
projects, to build and strengthen local 
institutions, to facilitate small en-

trepreneurs to enter markets-all this in
 
the spirit of satisfying basic human
 
needs. However, in this initial period of
 
testing and learning, little attention was
 
paid to replication in economic and
 
commercial terms."
 

Three years later, exciting, positive 
results have been reported for most of 
the demonstration projects begun in 
1983. Accordingly, ATI has begun to 
replicate several of the hard and soft 
technologies proven in those demonstra
tion projects. NAT's concern with 
replication-traditionally called inter-

national technology transfer-is based 

on the need to be cost-effective. Once 
Anl has demonstrated that a specific 
production process can be commercial-
ly successful in a specific environment, 
,rI wants to maximize the use of the 
technology in other areas. 

"Replication" Contradicts 

"Appropriate" Technology 


In its efforts to replicate a proven 
technology, Anf has been reminded time 
and time again that replication con-
tradicts the meaning of the word "ap-
propriate." "Appropriate" *implies 
appropriate under what circumstances? 
To what conditions? What are the local 
materials, skills ad resources, to which 
value might be added in a productive 

process? A technology appropriate in 
one particular area might be very inap-

propriate in other conditions. 
In spite of this contradiction, com-

mon sense and our project practices dic-
tate that often only small adjustments 
are required to successfully transfer a 
proven technology. Some examples 
follow of replication activities in which 
ATI is presently engaged. 

ATI has obtained encouraging 
results from the low moisture brick 
pressing project in lotswana. This 
technology introduces a modified Hoff-
man Kiln, manually operated presses 
and new plant layouts. ATI is replicating 
this technology in Tanzania and is con-
sidcring a proposal to implement the 
new technology package in a small 
brickmaking enterprise in Kenya. 
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IMPROVED CERAMIC-lined charcoal stovies, disseminated in Kenya, now are being introduced in
 

several East African countries. 

The improved, ceramic-lined char-
coal stove or "jiko," disseminated 
through an ATI project in Kenya, is now 
being introduced in other African coun-
tries by CARE and other organizations, 
AT! is investigating the possibility of 
transferring to Hlaiti the liner-molding 
technology (Jiko Jolly) developed in 
Kenya by AT staff; this would improve 
stove quality and appearance, at the 
same time that it reduces production 
costs. 

A river-driven turbine to pump 
water (Linares pump) developed under 
an ATl/Save the Children project is 
being tested in Mexico, El Salvador, 
Honduras, the Dominican Republic and 

Panama. 
A manual sunflower seed oil press, 

developed by Ali staff in Tanzania, has 
been transferred to Zimbabwe with ex-
tremely encouraging results. Acommer-
cial manufacturer is producing the 
press. As a result of ATI's project, small-
scale pressing of sunflower oil is now 
permitted by the Government of Zim-
babwe; previously only parastatals were 
allowed to engage in commercial oil 
pressing. 

In the Dominican Republic, 900 
small farm families participating in the 
swine feed project have increased their 
yearly incomes by an average of $125-
exceeding project expectations by 66%. 
As one component of this project, ATI 
introduced ramie, a crop grown for its 
fiber in Asia, as an additional locally 

grown, high protein feed component. 
This technology is now being replicated 
in Haiti, supported by the A.I.D. Mis
sion. The first ramie plants were taken 
to Haiti from ATI's demonstration pro
ject in the Dominican Republic. 

The design concepts developed in 
the ATl-sponsored lime project in Costa 
Rica have been incorporated in a lime 
project in Botswana. 

ATI-lotchkiss wheelchairs, already 
being fabricated in workshops in six 
countries in latin America, are also be
ing produced in small workshops in 
Zimbabwe and Sri Lanka (See box). 
Workshops in Zimbabwe, Sri I-nka and 
the Dominican Republic are operating 
without AFI funding support; ATI did 
supply training to the principals. 

The manual and mechanized ver
sions of a palm oil press, modified and 
disseminated with ATI funding in 
Cameroon, are being introduced in 
Zaire. A World Bank project in Eastern 
Zaire has purchased from the ATi pro
ducer in Cameroon several units; if the 
results are positive a local firm will begin 
commercial production of the presses. 

The wet processing of coconuts is 
being considered by the Philippine 
Government for wide-scale dissemina
tion in that country. In Sri I.anka, AT 
has contrac, J with Appropriate 
Technology Consultants to collaborate 
with FFI (Philippines) and a Sri Lankan 
entrepreneur to set up a village coconut 
processing plant in Sri lanka's coconut 
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triangle-the first international replica-
tion of the Philippine technology, 

Success of the mushroom and 
spawn production business in the
Philippines led ATI to contract with ex-
perts in mycology at Katsetsart Univer-
sity, Thailand, to develop a manual and 
a training program for growing five 

varieties of commercially-raised
mushrooms. In October, 1987, ATI plans 
to sponsor an inter-regional mushroom 
raising course for participants from the
five Asian countries, several African 
nations, and Mexico. 

ATI has provided Cementos 
Vilcanota, S.A. with technical and 

economic information to produce
portland cement on a small scale (30
tons/day) in a plant planned for the 
Cuzco area of Peru. This technology was
developed with ATI support by the Ap
propriate Technology Development
Association in Lucknow, India. 

WHEELCHAIRS ROLL IN THREE CONTINENTS
 
Five years after ATI began support-

ing Ralf Hotchkiss to develop and test 
a lightweight wheelchair especially
adapted for use in the Third World, the 
ATI-Hotchkiss wheelchair is being pro-
duced in small-scale workshops in eight
countries on three continents. The
wheelchair is extremely well-balanced, 
adaptable to individual fittings, and of 
simple but rugged construction. The
lightweight foldable chairs can be car-
ried on top of a bus, or a burro. Because 
they are maneuverable and have good
traction and stability, they are especial-
ly conditioned for the rough "roads" 
prevalent in rural areas in developing
countries. The materials and com-
ponents to produce the chair are 
available in most countries. The prices
charged by the various sma4ll enterprises 
are 20% lower than for other locally pro-
duced wheelchairs of similar quality.

This project is the first one to be
launched on a regional scale. In col
laboration with various partners in the
LAC/Caribbean region (Peru, Colombia,
Guatemala, Honduras, Dominican 
Republic) 10 small-scale wheelchair 
manufacturing enterprises have re
ceived training, technical and financial 
support, and marketing assistance. Pro
duction capacity of these workshops
 
ranges from 50-200 chairs a year.


In 1986, ATI launched a program to 
expand this appropriate technology to
regions outside Latin America. Training
is a key component of this replication 
effort. In August, 1986, Ralf I-lctchkiss 
conducted an 18-day hands-on technicel 
training for prospective manufacturers 
from Colombia, Brazil, Sri Lanka and
Zimbabwe. Included in this training was 
a special course in the administration 
and management of a small-scale production enterprise. IBM Brazil paid all 
expenses for three Brazilian participants 

and plans to finance the implementa-
tion of this project in Brazil. In addition 
to sponsoring the training, ATI donated 
tool kits, prototype wheelchair kits, and 
production manuals to each participant.
The training expanded the domain of 
the ATI-Hotchkiss technology to Africa
and Asia, in addition to increasing the 
technology presence in Latin America. 

Subsequently, in the Dominican 
Republic, Zimbabwe and Sri Lanka, par-
ticipants in this and earlier trainings
have obtained local funding to begin
their own small businesses. ATI con-
tinues to donate tool kits and provide
training. In June, 1987, Railf Hotchkiss 
trained a group from the Hesperian
Foundation in LiHoya, Mexico. The 
standardized tooling system, combined 
with a production manual which is 
available in both English and Spanish, 

have helped maintain the integrity of
the design in the various workplaces.

A newsletter, written and 
distributed by Hotchkiss, keeps pro
ducers informed of up-to-date adapta
tions of the technology and availabilhy
and prices of raw materials and en
courages them to adapt the chairs to fit 
local needs and share modifications. 

As production of quality wheel
chairs increases and consumer credit 
systems become routine, more and 
more lives change everyday. Today
several workshops employ disabled per
sons. These workers now are able to 
repay loans they have taken oit to pur
chase the chairs. People who Lnce were 
restricted to their homes have become 
independent adults, capable of improv
ing the quality of their lives and the lives 
of off, rs. 

DOMINICAN entrep'neurRafael Marti establisheda small uorkshop to manufacture the ATI-Hotchkisswheelchair,after receiving training. This Third World wheelchairis being replicated worldwide. 
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Macro-Policies Influence Technology Choice
 

By Arleen Richinan 

In March, 1987, Westview Press and 
ATI published Macro-Policies for Ap-
propriate Technologyl in Developing Coun-
tries, a compendium of seven case 
studies, commissioned by ATI, which 
explored the relationship between 
macroeconomic policies in developing 
countries and the adoption of ap-
propriate technologies in various sectors 
in these economies. The book, edited 
and prefaced by Frances Stewart, a well-
known economist and a recognized 
authority in development for the past 
two decades, isserving as the basis for 
three regional conferences for ap-
propriate technology which ATI is 
organizing together with local agencies. 
The workshops, (scheduled to take 
place in the Philippines in March, 1988; 
in Nairobi in June, 1988; and in Mexico, 
in late 1988) are being jointly funded by 
ATI and the Government of the Nether-
lands. Additional case studies, focused 
on relevant local policies, will be tnder-
taken for each conference. The 50 par-
ticipants invited to each conference will 
represent governments, small-scale in-
dustries, and the academic commu,nity. 

In Macro-Policies for Appropriate 
Technology in Developing Countries, Dr. 
Stewart argues that appropriate 
technology has not reached its full 
potential because "...of its near exclusive 
focus primarily on micro-interventions... 
development and introduction of 
specific appropriate technologies in 
specific contexts." This assertion 
underlies ATI's Iong.term direction 
which calls for a focus on regional or 
sectoral progranis that combine a 
number of niicro-interventions or proj-
ects in a particular region of a country 
in order to improve the overall social 
and economic development of that 
region. 

In the following interview, Dr. 
Stewart explains the reasons for the 
relatively limited application of ap-
propriate technology; why donor agen-
cies favor inappropriate technologies; 
and what must be done to change pres-
ent government/donor agency policies, 

Q: What is your definition of ap-
propriate technology? 

Appropriate technology (AT) aims 
at providing technologies which 
generate income for poor people in 
developing countries, especially those 
people left out of the conventional 
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FRANCES STEIART 

development process. It usually means 
a low cost per workplace; tends to be 
small-scale and produces simple prod-
ucts; isefficient and involves an output 
equal to or greater than conventional 
technologies. It generally is rural-based. 
ATs are suited to the needs and abilities 
of the people who will use them. They 
can be repaired locally and are liar-
nionious with the local culture. Conven-
tional development usually applies 
modern technologies which are large 
scale, capital intensive and usually 
urban-based. This type of development 
excludes the majority of the people in 
a country-the rural poor-which ap-
propriate technology is intended to 
serve. An example of an appropriate 
technology is finding a way to provide 
improved rice milling for acommunity 
without resorting to building a million 
dollar mill. 

Q: But wouldn't amillion dollar rice 
mill be needed to produce the highest 
quality product for export markets? 

Iwill say that too little attention has 
been paid to devising appropriate 
standards-and the whole question of 
standards is a value judgement. Western 
standard products are often chosen 
because this iswhat the elite demnands. 
And often, inappropriate large-scale 
technologies are selected to produce 
AAA-rated products because it is 
claimed that the highest quality product 
is needed to meet export market stand-

ards. For example, in the Philippines a 
modern rice mill has displaced small
scale rice milling at the cost of jobs of 
many poor people. The Asian Develop
ment Bank justified financing the 
modern rice mill because they said the 
Philippines would become an exporter 
of rice. It has not on any scale. I could 
cite numerous instances where govern
ments chose to go for tle so-called "ex
port market" which never nmaterialized. 
There are many markets for a product. 
Who in the local market warts the 
highest quality products? Typically 
that's the very rich. If your goal is to 
meet the basic needs of the poor, it is 
usually better to use simpler, less cost
ly methods. Choice is the underlying 
issue. Are yau going to produce private 
cars or appropriate public vehicles, such 
as small trucks or vans? The jeepneys 
produced in the Philippines show it can 
be profitable to produce appropriate 
vehicles for public transport. 

Q: Why do you believe that ap
propriate technology is such a critical 
area in development activities? 

Appropriate technology is the best 
way to generate employment so that 
poor people-who represent the bulk of 
the total population in the LDCs
benefit. Iin contrast to the social welfare 
philosophy-giving the poor handouts 
of food or noney or both, it generates 
productive employnent so that the poor 
can produce for themselves. Ap
propriate technologies help people to 
help themselves to improve the quality 
of their lives. 

Q: If appropriate technology is 
generally recognized as an essential 
part of any development strategy, why 
is its application so relatively limited? 

Really good ATs, like the Singer 
sewing machine, Mark II pumps, Oral 
Reliydration Therapy (ORT) ...really 
good innovations.. .are taken tIp spon
taneously because they benefit millions 
at a relatively low cost. First you need 
a really good invention. R&D (research 
and developnient) tends to favor large
scale innovations. More money needs to 
be spent on developing technologies 
that originate in LDCs, improving the 
productivity of existing ATs, developing 
local R&D institutions, promoting rele
vant skills to use the ATs and encourag
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ing local capital-goods industries. And 
tile ATs needn't be new inventions. The 
MOSTis (Manually Operated Shallow
Tubewells) were not even designed for 
irrigation but they were successfully
adapted for this purpose. 

Then again simple technologies,
developed by and for the poor, don't get
marketed as easily. 'You need money to 

IfAT is to become universal, all decision 
makers need to adopt more appropriate
technologies. This means changing the
general context within which individual 
decision makers operate. 

Q: How can ATI and other develop-
ment organizations best foster theproduce the technology and the people spread of appropriate technologies?need money to buy it. Small fir,,ns andarexlctfots 

low income people often lack an anccess 

to credit at reasonable rates of interest. 
This would require changing tie col-
lateral requirements for the informal sec-tor. Poor people don't have collateral to 
pledge as security for a loan. Therefore,finance for investment is high risk and 
very expensive. Do you 'now the dif-
ference between interest rates in the in-inthe 

in the informal sector it's 200% vi 

at a bank; in Bolivia it's 00% vs %
at hban;igh itrest mavs. tt a 


forma betw rstrtsinNigerin-

costvof 
This high cost of interest means t nata 

small entrepreneur needs to be ten

times as produci.Te using a simpler

technology.to They Take the
solve this problem.need can't compete. We 

Grameen Bank in Bangladesh, which 

haerseBanksu enladedshoanso 

the poor and theIladless, especially
focusing on women. The very poor are 
divided into groupsand thevy guarantee
each other's collateral. The first person 
gets a loan; four others guarantee it. All 
are responsible for paymeat because if 
are rstpesonle o brpayn se i,

the others will nott their loans. This 
thehers wan thas l . TGrameen Bank has a 99% rate of repay-
ment... phenomenal. One weakness of
loans for very small-scale enterprises is 
that no AT component is usually built
into the loan criteria. We need to find 
ways, other than charging high interest,
to lend to high risk groups. Any promo-
tion of AT should introduce a banking
element and credit schemes for the very 
poor. 

Institutions like yours, ATI, have achoice. Do they focus on micro-specific 
projects.. .a rice thresher here, a mill 
there, a small-scale wheelchair produc-
tip
on enterprise? Or do you spend your 
resources persuading governments indeveloping countries and other institu-
tiors, like the World Bank, that the 
macro or general environment really isdecisive. You have to choose whether 
you are going to make a big difference 
to a small number of people or whetheryou are going to influence the entire 
system which could affect many, many 
m 
learn how to develop effective ATs. Suc-
cesu rjcsas~hudb elctd
cessful projects also should be replicated 
elsewhere as ATI now is doing. But to 
disseminate AT on a wide scale you real-
ly need to change macro-policies. The 
problem is this is a very slow process,
and teople don't like to fund ap-
proaches which don't show results 
quickly. The whole policy framework is 
generally biased against small-scale,
relatively low-cost technology. There 
will be little overall change unless you 
can get the environment changed. 

Q: In your book you state aid donor 
agencies and parastatals (companies
owned by governments) tend to favor 
inappropriate technologies, and often
replace ATs with inappropriate
technologies. Why? 

Governments, foreign aid agencies 

1,000 small producers and deal with 
1,000 managers. 

Q: Isn't U.S.A.I.D. headed in the right
direction? It's funding ATI, which uses 
a private approach to getATs into the 
a ofvte ural o or. 

hands of the rural poor. 
Yes, A'l and the PISCES projects 

are explicit efforts made by the U.S.adbyheUS
 
government to promote appropriate
technologies. But these are exceptions.

We have many examples where aid 
agencies-both bilateral and multi
lateral-have favored inappropriatetechnologies. And, as Isaid before, ATI 
tc ng on angid beorall
 

isn't focusing on changing the overallenvironment...the macro-policies. 

Q: How do you change decision 
making in aid agencies? 

AT must be introduced explicitly in
to decision making at every level. 
Whenever a project is even con
templated, the first question asked 
sol be.Is technology apshould thise..I hstcnlg p 
propriate to the needs and abilities of 
the people it will serve? Generally, if this 
question is asked at all, it's asked as an 
afterthought. You need to think of ap
propriateness before a policy is for
mulated or a technology chosen. This 
includes the choice of consultants. I say 
use local consultants whenever possible.
Consultants, if they come from a 
developed nation, are biased in favor of 
sophisticated technologies. They tend todiscount the simple.

AT must be brought into the search
 
for a technology. Most choices are not
 
based on a widespread search. The

need is defined, the product is defined,

but alternatives are not assessed in the

beginning. Appropriateness needs to be
 
considered in every phase of project

design, implementation, and evalua
tion. Even so-called ATs must be
 
evaluated to determine if these really are
 
appropriate.
 

Further, you need to establish and 
strengthen local institutions which are 
able to implement the project and 
distribute the money. Otherwise, pro
gramming the money is cumbersome. 
And if programming funding is dif
ficult, inappropriate technologies will 
replace the ATs. You also have to guard
against special interest groups who will 
benefit from the inappropriate 
technology. 

But beyond these points-the 
reasons why AT is not more successful
in terms of actual on-the-ground
investment- is that to date almost all AT 
development efforts are focused on 
micro-interventions - the development
and introduction of specific Als in 
specific contexts. The average poor,
Third World rural dweller has been 
struggling all his life at the micro-level, 
yet his efforts have been thwarted by
macro-policies-i.e., the general policies 
within which decision makers operate. 

and parastatals find it easier to deal with 
large-scale projects and foreign
machinery. Foreign agencies support
technologies exported from their own 
economies which mean large-scale,
capital-intensive technologies. Remem-
ber, aid donors and parastatals are 
bureaucracies; they need to program
large sums of money quickly and they
need to be sure that the projects financ-
ed can comply with the procedures
established. It's easier to deal with a 
large-scale multinational than to locate 
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Q: Isn't the political power of certain
 
groups one of the major reasons why 
 s
 
desired policy changes are not adopted? .,.
 

'
 
Certainly. Tile political econonlmy-


interaction of economics and political "" "" ':"/;,:
 
decisions- produces decisions that are d I
 
not best for the pool" for the rural poor, .,,
 
for the country overall. All decisions , ..
 
favor certain groups. As my book points ,-"".., 1 zt-""..
 

out, gainers from AT include thle un- 6, Ai~~
 

and underemployed, snill local firms t.r
 

and the landless poor. Those who
 

benefit from inappropriate technologies
 
include large-scale domestic producers, .J
 

bureaucrats, large farmers, and foreign
 
technology, management and machinery ".
 

suppliers from developed countries.
 
Obviouslv, those who tend to gain from
 
inappropriate technology hold the . ."
 
balance of power in nany cases.
 

Q: Are there any policies that don't .-. .
 
create major conflicts-that are readily Ar- . ' r- ,.
 

acceptable to everyone? . . . - ,
 

Generally, promotion ot rural MARK 11PUMP isone of the nost widely -disseninaled appropriate technologies. 

agriculture falls into this classification. 
Rural agriculture has positive indirect ef
fects on services/consumption linkages; It is absolutely necessary to cess does breed success. But inap
agricultural processing creates many establish the proper infrastructure to propriate decisions and technologies 
jobs. Ideally, rural agriculture should be promote productive agricultural growth also reinforce inappropriate patterns of 
widely dispersed so that the largest and facilitate the development of non- development. That is why it is so im
share of the positive gains goes to the agricultural activities in the rural areas. portant to change the conventional pat
poor. However, the extent to which the Electricity, water, transport are all tern of technology choice and in
increase in agriculture in a country af- necessary if the appropriate technology dustrialization, so as to encompass the 
fects the nonagricultural sector is is to succeed and produce a ripp' ef- poor in productive work, and raise the 
dependent on the macro-policies in that fect. However, in both countries the productivity of traditional technologies. 
country. For example, look at the study evidence suggests that technologies That is why it is essential to change 
Iconducted with Gustav Ranis on rural adopted in rural industrialization are macro-policies to favor rather than im
linkages in the Philippines and Taiwan. generally more appropriate than those pede the spread of appropriate 
In the Philippines, a 1% growth in used in urban industrialization, technology. 
a-gricultural output led to approximate
ly a 1% growth iti rural, nonagricultural Q: How would you summarize the Dr. Frances Stewart is a senior research 
employment. In comparison, inTaiwan, relationship between appropriate officer at the Institute of Connnonwealth 
at a time when agricultural output technology and macro-policies? Studies and afellow of Somerville College, 
growth was similar for both countries, Oxfod Llniversity. Site has served as a con
the rate of growth in rural non- If appropriate technologies work, sullant to the World BanlL the Ford Foun
agricultural employment was more than and if they are put into widespread use, dation, OECD, and many LIN agencies. She 
twice the rate of growth found in the the rural poor will become empowered. is the author and/or editor of numerous 
Philippines. The differences can be at- They will have incomes and will be able books and articles, including "Technology 
tributed (among other factors) to the to influence, to a greater degree than at and Llndene'velomtent," and "Planning to 
nature of the agricultural sector...small present, the decision making. If more Meet Basic Needs."
 
peasants vs. absentee landlords, the poor people have good technologies to
 
labor intensiveness of the crops chosen work with, and can help themselves
 
in Taiwan, large-scale mechanization in and increase their productivity and their 
the Philippines due to a set of price in- earnings, then markets for the simple (Macro-Policiesfor AppropriateTechnology 
terventions, including subsidized credit labor-intensive products would in- in Developing Countries, published by 
which favored tractors. In the Philip- crease; savings among the poor would Westview Press, is available from ATI at 
pines, a comparative lack of infrastruc- rise; and there would be more invest- a cost of $29.85 plus $2.50 postage and 
ture discouraged rural linkages. ment in appropriate technologies. Suc- handling.) 
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Local Minerals Resources: Prospects

for the Future
 

By Carlos R. Lola southern Botswana, has introduced a man) consumes approximately 5050new brickmaking technology which Mega Joules per 1000 bricks. Thisupgrades the traditional slop moldingTechnologies for the production of process. Innovative represents a 60% fuel savings comelements of thislime and bricks as well as for the extrac- pared to the traditional "fieldapproach include 'adequate selectiontion of minerals date back to prehistoric and prepration of raw materials, tile in-
clamp used in Botswana.
The quality of the bricks meets tetimes. Copper was first used on the troduction of a permanent kiln based on Tulity oeisland of Cyprus by Stone Age people st s thethe Hoffman design principle, manual buildingwho made tools by beating the local pressing code standards intechnologies that lowusered stones. In fact the word copper is Botswana. Compressive strength ismoisture (Terstaram Press) and im- at least 7.0 Newtons/millimeterderived from the word "Cyprus." It is provements in or 

claimed that the world's oldest brick 
the drying process. 7.0 Mega Pascals.
Results of this project to date include 
 The Moshaneng brickyard shouldcomes from Kalibangan, in whatpresent-day India, and is 5,000 years is 

* A new brickmaking technology hasold. Between 4,000 and 2,000 
begin commercial operations by the endB.C. been introduced.Egyptians used lime and gypsum to using a 

A 5-man team, of 1987.
 
make mortar and plaster to build their 

manually operated press At another brickyard in Arusha,
pyraut ids w rld (Terstaram)he Thr ugh brcks er canay.1983produce 1300-1400 Tanzania,pyramids. Throughout with ATI has been orking sincethe world, the Center for Agriculturalbricks per day.ancient civilizations have used copper, Mechanization and Rural Technologies* The permanent kiln (modified Floff- (CAMARTEC). Three types of claysilver, gold, and other minerals to make
 
jewelry, religious artifacts, tools and
 
weapons. production procedures
The that a 

have been handed down from generation to generation are called "traditional 
' 

technologies." Most of these traditional . technologies still are used in the LDCs. ' Traditional technologies are low in . .capital investment, labor intensive, • .accessible to small groups, and use local "
 
mate rials and local sk ills to op erate an d 
 . . ... I L p i"repair. Modern science and technology 

PraOVE i Prossicahave made it possible to understand , .how these traditional and thecprocesses work, operation in Patary,Costa Ricayield comnpared toto identify their inefficiencies, and to -
(below) increases quality of lime
 
traditionalmethods.
upgrade these technologies in terms of
 

yields and quality.

Appropriate Technology Interna

tional's business is to get productive

technologies that are commercially

viable and economically sustainable into

the hands of poor people in rural areas

in developing countries. A description

of a few of the strategies ATI is using to
 
upgrade traditional Local Minerals 

Resources (LMR) technologies follows: 

pap,
 

Brickmaking in Botswana and Tanzania .-
In 1984, ATI began working with the 

Minerals Holding Trust (MHT) in ,Botswana, Africa, to upgrade the pro- ....
 
durtion of cay bricks. MT is a wholly
owned subsidiary of the Southern Rural 
Development Association (SRDA), a
nongovernmental organization recog
nized in Botswana as the model for
small-scale mining and mineral process
ing enterprises.

ATI's project at the Moshaneng ,,
brickyard, near the town of Kanye in 
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IIYDRATION PLATFORM ensur's prodiction of a ligh-,uality hydnited ,1uickline. 

Based on the model, they are nowcrushers and three types of manually 
operated presses are being compared to developing a prototype kiln that uses 

determine the most suitable technology traditional shafts. The objective is to in-

for the small-scale village-based 	 crease the quality of the output and the 
yield by transforming the batch opera-manufacture of clay bricks. The assess-

ment of this equipment will be includ-	 tion to a semi-contintuous or continuous 

ed in a technical service package that model. Hydration processes also are 

ATI will make available to prospective being reviewed in order to define the 
in Tanzania optimal manual and mechanical hydra-brickmakers/entrepreneurs 

tion systems. The experimental phaseand neighboring countries. 
should be completed by the end of 1987. 

1987, the ATI/ITCRHydrated Lime Production 	 As of April, 
Lime project had:in Costa Rica 

Since May, 1984, The Technological * 	 Reduced the wood consumption by 
with theInstitute of Costa Rica (ITCR) has 15 to 20% compared 

volume consumed by the traditionalreceived technical and financial support 

from ATI to improve existing traditional design; b dal 


lime processing technology used in 

Costa Rica. This process, similar to that * Defined a limestone size-3 to 5 

used in many LDCs, has many ineffi- inches-which maximizes calcina-
tion;ciencies: a vertical shaft kiln with a high 

design of a dischargefuel consumption and reduced life 	 * Tested the 
span, a degree oflimetonebuiltlimestone 	 with refractory bricks,poor degreof 

inadequate of abatcThe cone allows for a more evencalcination, an (dsconinuus)biotechnologiessizelimeton fee, 
limestone feed, a batch (discontinuous) heat distribution, precludes direct 

system production, and a poor hydra- contact of limestone and wood fuel,
tion system. 


first phase of the project, and controls discharge;
In the 
ITCR staff worked with a 2:1 scale kiln * Studied the heat transfer 
model to test new design concepts. mechanism for traditional kilns. 

Optimization of this process is 
almost complete. The ideal heat 
transfer process ensures complete 
calcination of the limestone despite 
reduced fuel consumption. 

In the second phase of the pro
ject, expected to begin in 1988, the 
Local Lime producers Association 
(CONAPROCAL) will commercialize 

the results of the experimental phase. 

The Next Decade: Biotechnologies 
for Mining 

In ancient times, societies 
fermented food and recovered metals 
from bacterially activated mine waters 
without understanding the scientific 
principles involved. With our presentknowledge of biology and 

chemistry it is possible to understand 
bacterial leaching and to apply this 

biotechnology to traditional minerals 
processing enterprises. A.E. Warhurst 
explains, "Bacterial leaching is basical
ly a natural process. It is known that cer
tain microorganisms (ThM7iiacillts ferrox
idants) help to dissolve normally insolu
ble sulphide minerals-containing for 
example copper, zinc, nickel or gold
freeing the associated metals for subse
quent recovery." 

Bacterial leaching is in large 
measure responsible for the success of 
the Andean Pact Copper Project in 
Chile, Peru and Bolivia. Chile, in par
ticular, has achieved the lowest produc
tion cost per unit of output in copper 
mining; it is in-,ieasing its copper pro
duction at a time when mining com
panies in developed nations have been 
forced to close down. ATI just recently 
began to research the possible applica
tion of biotechnologies in small-scale 
l pminerals processing projects. 

It appears that tile greatest pote
in this area, especially for copper ex

traction, depends on stimulating the 
growth of the microorganisms. This in
volves controlling both the environmen
tal and physical factors-such as the 
acidity (p1) of the mine water and the 
temperature. ATI is investigating apotential pilot project which would test 

boten lo froer ining tailfor copper mining tail
ins in tie Philippines. Not only would 

improve thile incomes of the ruralthisthis mproetthoincoessoctheruea 

poor-the copper miners-but it would 
reuse abandoned mineral resources to 
create viable small-scale enterprises. 
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Choosing Technologies for Agricultural
Products Processing 

Although the delivery mechanisms, 
financial arrangements, and other 'soft'
technology issues are addressed in 
every ATI development project, the core 
of each field project centers on a 'hard'
technology. In selecting what technol
ogy to use in a specific project, A 
reviews tle range of technical optionsT 
to determine which are the most cost
effective. The technology must be suited 
to tile physical infrastructure where it 
will be used, it should be compatible
with the skills and education of the peo-
ple who will be using it, and it should 
be easy to manufacture and repair local
ly. Tile technology must have passed
the research and development stage,
and its performance potential must be 
proven, at least in a laboratory setting.
Although the majority of these
technologies have not yet been used in 
a commercial enterprise, the basic
technology must be in place. During the
R&D stage, the promising technology
will be adapted for comnmercial 
utilization. 

In selecting the technology to beused in a specific project, ATI has the 
following choices: to upgrade or im-
prove traditional technologies, tomodify or downscale modern technolo-
gies, to adapt or combine technologiesused in other industries or geographical 
areas, and/or to introduce entirely newtechnologies. 

This article discusses the technol-
ogies ATI is using in agricultural pro-
ducts processing. In Africa most of the
projects are upgrading traditional 

technologies. In Asia and to some 
ex-

tent in Latin America, modern 

technologies are being modified to fit
,ocal conditions. In Latin America,

elements of proven technologies are also

being adapted and combined in inno-

vative ways to create truly indigenous,

profitable small enterprises, 

Upgrading Traditional Technologies 

In developing countries, efforts to
increase food supplies are hampered by
the fact that post-harvest losses, due to 
spoilage and insect and other infesta-
tions, range from 20-40 percent, depend-
ing on the crop. The use of appropriate
technologies can reduce these losses 
and increase both the quantity and
quality of food supplies. ATI's activities 
in upgrading traditional, edible oil pro-
duction in Africa illustrate the benefits 

- -.
 

" 
c':.",-.

SMALL INEXPENSIVF hand operatedsunflower seed oil press seresasan alternativeto larer presses
i Tanzaia.
 

to be gained by increasing the efficien-
cy of simple machines. 

Tanzania: Sunflower Seed Oil 
Press Production 

Sunflower seeds are a cash crop inTanzania. In Tanzanian villages, it is rare 
to find anyone using the traditional proc-
essing method, which has fallen into 
disuse. The few modern expeller-based
oil producers are only found in the 
larger cities. Cooking oil is very scarce
in many rural areas, and is therefore 
expensive.

This project was designed to 
manufacture innovative, hand-operated
oil presses for use in Tanzanian villages,
Initial plans called for the manufacture 
of two types of oil presses, developed 
and tested at the University of Dar-es-
Salaam. The presses operate on the 
principle of a scissor jack, exert 20 and80 tons of pressure on the charge of
shelled sunflower seed and produce 1/2
and 2 gallons of oil per hour respective-
ly. The press is the first practical, afford-
able, easily maintained oil press to be 
manufactured in Tanzania. Once the 
project was under way, ATI staff 
developed a small, inexpensive hand-
operated ram press to serve as an alter-
native to the larger presses. ATI's proj-
ect partner has manufactured all three 

types of oil presses. The small ram-type 
press has enabled very low income 
groups in rural Tanzania to press theirown cooking oil. 

Zimbalnve: Rain Type Oilseed Press 

Building on its work in Tanzania, 
ATI recently began providing support to 
a project partner in Zimbabwe to test 
and evaluate the manual ram-type
sunflower oil press developed in 
Tanzania. 
anL'roon: APICA/CALTECH Press 

The purpose of this project is to 
create a commercially viable enterprise,
which manufactures and leases or sells 
improved vegetable oil extraction units 
to farmers' groups. By reducing process
ing time 50-75 percent, and increasing
the extraction rates, oil production can 
be increased significantly.

The traditional oil extraction process
requires arduous work of stripping the 
palm nuts from the spiny bunch,
manually pressing and clarifying the oil.
This project is manufacturing the 
Caltech Press, a hardy, single screw,
continuous feed oil press which 
depulps and expresses oil in one opera
tion, thus saving considerable time and 
labor. Its efficiency of operation is be
tween 18 and 20 percent, which is com
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petitive with large-scale presses.
 
Throughput of the manual versions can
 
reach 160 kg/hr, while the motor driven
 

"
 version of the Caltech Press can process 

310 kg/hr. A palm oil nut bunch strip
per and a clarifier, both manufactured
 
locally, complete the oil extraction
 
package. The stripper is a hexagonal
 
drum composed of wooden slats, turn
ing on a horizontal steel shaft. The palm
 
nut bunches are introduced, the drum
 

"
 revolves, and the separated palm nuts 

fall out between tle slats. The oil
 
clarifier, also manufactured locally, is a
 
traditional design improved by careful
 
workmanship.
 

Modifying Modern Technologies 

Thailand: Rizobian Inoctilant 

Developing countries use only 15 to
 
20 percent of the world's fertilizer sup- r
 
ply. Because fertilizer is expensive, no
 

•
more than one in five rural farmers in 

LDCs uses fertilizer; those that do PREPARATION of RIIIZOBILIM cultures must be done in a sterile environient.
 

primarily apply it only to cash crops. In
 
Thailand, ATI is working with SVITA to
 
develop an appropriate technology for
 
small-scale production of rhizobium in
oculant to give poor farmers access to RHIZOBIUM INOCULANT TECHNOLOGY,
 
an inexpensive fertilizer supply.
 THAILANDRhizobium bacteria fix nitrogen from the 
air and make it available in soluble form 
for plants. On-farm soybean trials in The technology in this project tropical zones are difficult. In addition, 
Thailand indicate that rhizobium in- centers on rhizobium inoculant-a low- the rhizobium inoculant is needed on
oculant can increase soybean produc- cost method for increasing soybean pro- ly at planting time-at most twice an
tivity by 20-50%. Chemically produced 	 duction. The purpose of the project is nually. The common practice in in

to make rhizobium inoculant available dustrialized countries, namely centralnitrogen would cost twice as much to 
produce the same results. 	 to small-scale soybean farmers at a low ized manufacture and refrigerated 

cost, to increase soybean production. storage and transport, is loo costly in 
Peru: Potato-Based Foods 

Rhizobium is a genus of bacteria developing countries except for sub-
By introducing small-scale commer- that live symbiotically with leguminous sidized agricultural projects. 

cial potato processing to rural areas in plants by infecting the roots of the plant. This project in Thailand developed 
Peru, this project will provide a market They help provide the plants with an a method to decentralize the production 
for potatoes as well as a more nutritious 	 essential nutrient, soluble nitrogen. and packaging process so that the need 

food product at a reduced cost for low- Rhizobia are able to "fix" nitrogen from for cold storage and transport is 

income Peruvians. Fhe product is a the atmosphere and convert this inert eliminated. Production of the inoculant 
shelf-stable pre-mix which can be add- gas into a chemically active soluble is accomplished through a fermentation 
ed to soups and stews, or can be used nutrient which the plant uses for syn- process that uses sucrose and other 
in puddings, desserts, and beverages, thesis of its own tissues and for storage nutrients. Then the live bacteria is 

spread on sterilized peat moss or otherMade from a combination of potatoes, in the seed as proteins. The inoculant 
legumes and cereals, it contains a com- is dusted or applied to the seed at plant- organic carriers to sustain their growth. 

plete amino acid profile for protein, ap- ting time and, as the roots sprout, the The 800 farmers participating in the 

propriate for child nutrition. All equip- bacteria form nodules and live in sym- project report a 25-30% increase in soy

ment for the small-scale commercial biosis with the plant tissue. bean production. In June, 1987, farmers 
locally. Because the bacteria must be living reported that since using rhizobium,processing plants is fabricated 

The technology, designed by the Cen- at the time of inoculation, and because their profits from recent sales of soy

tro Internacional de la Papa (CIP) in they die at temperatures above 35-40 beans have increased between $100 to 

Lima, consists of grinding, cooling, degrees C., storage and transport in $300 compared to prior years. 
blending and solar drying and packing
 
under strict sanitary conditions.
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Adapting and Combining Technologies 

ATI's Latin America program in-
cludle. 'everal projects that contain oneor more adapted technologies, pack-

aged in a commercial operation. The 
Farm Support Enterprises Project in 
Mexico is establishing 21 rural 
businesses to provide the equipment, 
supplies, and services required by small 
farmers to support improved farm pro-
duction technologies. The project plan
called for development of a one-row, 
animal-drawn corn planter/fertilizer 
which would save a tot,l of 10 days 
planting/fertilizing labor per hectare 
compared to the traditional hand 
method. The planter has been 
significantly modified into a multipur-
pose field tool, called a multibar, with 
attachments of a reversible plow, a har-
row, a corn planter/fertilizer/applicator 
and a wheeled cart to transport, by 
animal, the attachments to the fid. The 
prototype multibar has been en-
thusistically received by the small 
farmers in field trials and and is now 
ready to be manufactured commercial-
ly. The multibar costs the equivalent of 
the average revenue of one year's corn 
yield from half a hectare. Another com-
ponent of this project is development of 
a high-protein cattle feed which reduces 
feeding costs by 45 cents per day per 
cow relative to traditional feed formulas, 
This feed uses cornstovers fortified with 
molasses and nitrogenous waste 
materials, such as chicken manure, as 
protein substitutes. 

In Guatemala, ATI and
 
U.S.A.1.D./Guatemala are jointly fund
ing a Wool Production and Processing

project. Twelve technical assistance 

centers will be established to assist
 
thousands of highland Indians in rais
ing sheep and processing wool.
Technical support will be provided for 

improving breeding stock, establishing 

artificial insemination technology, im-
proving fe I.,l technology, improving 
shearing technology, introducing a wool 
classification system and scouring 
technology, and drum carders to replace
laborious hand carding. The traditional 
hand-operated spinning wheel will be 
modified with a flyer bobbin to enable 
spinners to increase yarn output. The 
project, which essentially overhauls the 
entire highland wool processing in

dustry, is expected to benefit some 
30,000 highland families. 

Introduction of New Technologies 

ATI also is seeking ways to commer-
cially incorporate advanced biotech-
nologies into traditional, basic in-
dusiries. For example, a project in-
troduced in Thailand in 1984 enriches 
the protein content of cassava for animal 
feed. Cassava is cultivated by poor rural 
farmers because it can be grown on 
marginal lands. However, cassava has a 
very high concentration of car-
bohydrates and very little protein. Re-
cent research in biotechnology has led 
to a fermentation technique to enrich 
the protein content of cassava for use as 
a low-cost feed for dairy cattle, swine or 
poultry. This project uses a solid
substrate fermentation technique 

tehiudeveloped in Thailand; chipped cassava 
and an acid nutrient solution are com-
bined on a small scale to produce 
cassava with a 12% protein content. 
(See article, page 30) 

Biotechnology and the Future in LDCs 

will Genetically engineered organisms
improve the efficiency of production 

processes in traditional food industries 
and this greatly increase the food sup-

" Ai. 

4P, 

" 

r 

ply in the developing countries. Today, 
protein obtained from beef costs 2 1/2 
times as much as the same amount of 
protein obtained from rice or other locally available foods, such as soy. 

Vegetables constitute man's richest 
source of vitamins, minerals and plant
proteins. Yet the yield of most vegetable 
crops in the tropics is less than 1/3 of 
the same crops grown in temperate 
zones. Presently, scientists are focusing 
attention on breeding varieties of 
tomato, potato and Chinese cabbage
that produce abundantly in the hot 
climates found in tropical countries. 

Another biatechnological advance 
that will greatly increase food produc
tion in the Third World is hormonal con
trol of plant growth, flowering, fruiting,
and seed production. Currently 
underutilized food crops, such as the 
pejibaye palm, the grains amaranth, ar
racacha and quinoa may provide protein

and other nutrients for far less cost than
co n for thgent Genetic n 
conventional crops. Genetic engineering 

i ake crops more resistant to en
vironmental factors, such as heat, prob
1em soils, draught, and environmental 

Ar and the Institute of Develop
ment Studies in Sussex, England,
ment ae in te en glan d, 

presently are exploring the trends in the 
development of biotechnologies to 
assess their potential positive and 
negative effects on the rural poor in the 
Third World. 

LOA /N WA HELOADING WASHED 

Iveler is thefit step in 
prnducigpotato-based 
foods. 

."4 
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PROTEIN-ENRICHED CASSAVA
 

Cassava converts solar energy into content of cassava have focused on a production because it conserves capital, 
carbohydrate more efficiently than any capital-intensive, deep tank fermenta- is labor intensive, and is culturally 
other crop, with the exception of sugar tion process. This process generally re- acceptable. 
cane. However, the ratio of carbo- quires the use of costly, high-speed Small batches (10 kg) of protein 
hydrate to protein is unfavorable for mechanical centrifuges. In Thailand, Dr. enriched cassava (PEC) have demonstra
human and animal nutrition. Several Jahroon Kumnuanta and his co-workers ted the suitability of this process for 
decades of research worldwide have in- have developed an alternative fermen- preparing feed. The process uses 
vestigated protein enrichment of cassava tation technique to enricl cassava for cassava chips that are treated with an 
through filamentous fungal and yeast use as feed for dairy cows, swine and acid solution containing sulfur dioxide 
fermentations. poultry. The technique lends itself well to reduce the population of con-

Most efforts to improve the protein to intermediate-scale and village-level taminating organisms. A bed of 
moistened cassava chips is inoculated 
with a filamentous fungus (Rhizopus 

.. ... --	 oryzae) which converts cassava starch to~j 4 ,'r 	 7 

dextrose. Yeast (Saccharonyces cerevisiae) 
is added to the cassava, and thle cells 
multiply using the sugar for energy and 
urea nitrogen for protein synthesis. Heat 
treatment stops the fermentation pro
cess when it is complete. The biomass 
and residual cassava are dried for 

.I 	storage. The resulting PEC contains ex
ceptional amounts of lysine, an essen
tial amino acid. To balance the amino 
acid profile, a small amount of 
methionine and some low protein 

v, 	 cassava chips are added to the PEC. 
Finally the PEC is fortified with 
minerals. 

Considerable efforts have been 
made to design a process that is safe for 
both workers and livestock. Rhizopus 

ryzae has not been implicated as a 
human pathogen and poses no known 
health risks during fermentation, when 

i numbers of live cells are bound to 
, disperse into the atmosphere. During 
1 fermentation, the development ofI pathogenic bacteria isprevented by the 

following: 
, the initial treatment of the cassava 

chips;
g* the acid generating properties of 

Rhizopus oryzae, which naturally pre
vent or repress the growth of com
peting species; 

* a high fermentation temperature; 
r":.i ,,:T , fermentation under conditions of 

abundant oxygen to prevent develop
ment of bacteria that are tolerant of 

..i ' : A -. , . "high temperatures but that require...

oxygen-free conditions; and 

PROTEIN-ENRICHED CASSAVA project results (Thailand) will be incorporated in a commercial * a final heat treatment to destroy 
enterprise in anothercountry. vegetative cells. 
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Micro-Computers Teach Skills in 
Developing Countries 

Micro-computers and their accom
panying packaged programs have made 
it possible for the average person,
without any special knowledge, to per
form data processing and calculating
functions that ten years earlier could on-
ly have been performed by computer
specialists. In the n-'o-computer (en-
vironment, many functions that 
previously required a specialist now are 
programmed into the operating system.
The system is ready to use simply at the 
flick of the "on" switch. Canned pro-
grams (packages of pre-written codes of 
general use) have eliminated the needto write specific programs for specific
jobs. Word processing, spread sheets, 
data base management-there are a 
variety of canned programs for each of 
these routine jobs as well as for leisure 
pursuits such as entertainment and 
education. Systems analysts and pro-
grammers are needed to create a com-
puter system for a particular job for micro-
computers, but canned packages are 
sufficient for most routine, straightfor-
ward tasks, 

As computer technology has im-
proved, computing performance/price 
ratios have dropped sharply. A micro-
computer that cost $3,000 in 1981 was 
the equivalent of a $1 million IBM 360 
of the early 1970s. Entry level computers
which can be used for professional

tasks-IBM clones of U.S. or Asian 

origin-are available today for less than 

$1,000. 


Reduced costs do not apply to hard-

ware only. Because of the greatly 
ex-

panded market, a software package for 

a micro-computer can be purchased for 

a fraction of the cost of royalties required 

to use a package for main-frame 

computers. 


Many development experts fear that 
introduction of micro-electronics will 
seriously hamper employment genera-
tion in developing countries. On the 
other hand, the advances in S&T that can 
be achieved through the use of micro-
computers should increase productivi-
ty and efficiency in the Third World. 

Uses in LDCs 

Under what conditions are micro-
computers appropriate for LDCs? In its 
mission to make modern scientific and 
technological advances accessible to the 
rural poor, ATI finds itself questioning 

A 

I 

the circumstances in which we should 
support the introduction of micro-
computers in developing countries. 
Although ATI has not yet developed a 
policy governing the overall use of 
micro-computers, we have begun to ex-
periment in those areas that promise the 
greatest positive impact on the rural 
poor. 

Many uses of the rlicro-computer
in LDCs are still in the experimental 
stage. One which holds tremendous 
worldwide potential is the use of com-
puters to train farmers in agricultural
skills, in their native language. In Sri 
Lanka, ATI is presently supporting a 
project that uses a combination of 
computer-based lessons and training
videos to teach basic skills in spice
cultivation, harvesting and drying to 
rural vi!lagers. This project is ATI's first 
attempt to test the effectiveness of 
computer-video training in transferring
technical skills directly to rural popula-
tions in a developing country. If the CVT 
program is successful in Sri Lanka, ATI 
plans to create additional computer pro-
grams, complete with graphics, to help
disseminate proven appropriate 
technologies-i.e. the Hotchkiss wheel-
chair, brickmaking and shrimp culture, 

Job and Skills Training 

Computer based instruction ma-
terial can be used for job and skill train-
ing in developing countries. Because 
there are relatively few experts who face 
many demands on their time, and rural 
travel in the Third World can be difficult,
it makes financial sense to have experts
produce programs for job and univer-
sity course training. These could be 
used to train workers in factory-type
enterprises. For example, a computer 
training program could supplement an 

COMPUTER VIDEO TRAINING 
lessons in Sinhala leach rural 
villagers in Sri Lanka basic skills 

i inspice cultivation. 

available manual and a hands-on train
ing course in the techniques of construct
ing the ATI-Hotchkiss Third World 
wheelchair. It would provide valuable 
skill reinforcement for those who had 
taken the initial training, and could 
serve as the basic instructional tool for 
new workers. Computer programs are 
just as appropriate in teaching Ph.D. 
university classes, or in other educa
tional institutions where the instruc
tor/student ratio is very high-a com
mon situation in the Third World. 

An examination of three case 
studies conducted by Janice Brodman' 
in the use of micro-machines in the 
public sector in Kenya and Indonesia 
shows that they are used primarily for 
information processing, creating reports
and documents, and providing access 
to information for decision making. The 
systems have improved file maintenance 
and record keeping for the planning
divisions of the Government ministries. 
They are used by foreign advisors to 
train professional staff in analytical skills 
and design research models. In Kenya,
micro-computers are testing models of 
crop production and calculating de
mand and population trends. In 
hospitals they are used to maintain pa
tient records-both accounting and 
medical. 

A list of available programs, already
written by major development agencies
for use in developing countries, can be 
found in The Guide to Software for 
Developing Countries, IBM, 1985. 

FOOTNOTE 

I. Janice Brodnian, Micn-Coputers in 
Obstacles, A Sunnayof the Final Report on 
Micro-Computer Adoption, Harvard Institute 
for International Development, Harvard 
University, 1986. 
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Dairy Project Dramatically Changes
 
Lives InThailand
 

By Arleen Richman 

SARABURI PROVINCE, THAILAND
"I saved 2,000 Baht ($US 80) 
last month-more money than I 
earned all during 1984, before we 
got the cows." Mrs. Boontieng 
Lattisoongein, a widow with 4 
children Q.l1adults), owner of 13 

"In the 20 years I have been 
headman of this village, the dairy 
project is the first program that 
has brought hope and a better life 
to all of us. Previously our only 
hope was to win he lottery. We 
grew corn, but we never did well. 
We were so poor that many days 
our only food was a bowl of rice 
with salt. Now families with cows 
complain they have so much food 
they are getting fat." Chantee 
Masoongnern, age 70, leader of 
Tambon Ban Klong Muangnua. 
He was the first village leader 
willing to take the risk of pro
moting, among his people, the 
SVITA-coordinated dairy project. 

"In the beginning we had to take 
care of the cows. Now the cows 
are taking care of us. Raising 
cows is better than a job in the 
Thai Civil Service." Miss Tipawan 
Suwanwichit, 30, manager of 
local feed mill. The feed mill, 

dsabir dfamigpaidmout81,000 
dairy farming, paid out 81,000 

Baht ($US 3,240) in dividends inits first year of operation. 

"Not only have my wife and I 
made a lot more money, and built 
a new house because of the in- 
come from my cows, but I have 
imprcved myself. I used to drink 
a lot. The cows would kick me 
because I wasn't milking them 
correctly. Finally I got so tired of 
being kicked by the cows, I stop-
ped drinking." Manoon Maep-
chantip, headman of Ban Sup-
noinua, who owns 16 cows. "My 
husband just got this plaque from 
our Land Reform Department for 
not having a drink for a year," 
said Obcherry Maepchantip, his 
wife. "I never thought we could 
be so happy, have so much, and 
that my husband would stop 
drinking." 

!
 

MODERN STALLS, complete withi nameplates, house 16 cows owned IyManoon and Oleh'rny 
Maepchantip. 

Government authorities describe the 
Thai Agribusiness Dairy project as the 
"most outstanding project i 3araburi Pro-
vince, if not in tll Thailand." Average an-
nual net income per participating family in-
creased from 10,500 Baht ($US 420) in 
1983 to 49,000 Baht ($US 1,960) in 1985. 
As the farmers became more skillful in 
milking and caring for their cows, milk pro-
duction per cow has increased from 6-8 

liters per day to 16 liters per day average, 
InApril, 1987,a few dairy farmers reported 
yields of 27 liters per day per cow - con-
siderably above the 12-15 liter per day per 
cow guaranteed by the breeders. The 540 
cows initially imported from New Zealand 
now number more than 1,000. The cows 
aie a hybrid cross between New Zealand 
and Pakistani dairy cows and are especial-
ly acclimated to the hot climate. 

The driving force behind the Thai 
Agribusiness Dairy project is SVITA, a 
private, norprofit organization foundec in 
1978 by concerned business, academic 
and technology professionals, to con-
solidate the efforls of NGOs to combat 
poverty in rural areas and urban slum coin-
munities. To launch the dairy project, 
SVITA coordinated the efforts of 13 different 
agencies, both private and government, 

local and foreign. Ms. Karnitha Karn
chanachari, Manager of SVITA's SEEDS 
(Small Economic Enterprise Development) 
project, emphasizes that SVITA is a 
facilitating organization, rather than "just 

another implementing organization." There 
already were some 3,000 registered PVOs 
in Thailand, she pointed out. "But there 
was no one organization to bring together
all available resources, NGOs, private and 

government, to identify innovative projects 
and technologies, to secure financing, 
management and other inputs," she says. 
SEEDs coordinates resources to establish 
small enterprises, designed to increase 
employment and generate income among 
the rural poor. Although projects are not 
specifically designed for women, they are 
designed with women in mind. 

Appropriate Technology International 
(ATI) provided SVITA with technical 
assistance and $72,780 to get the SEEDS 
project under way, including some $6,000 
allocated to the Business Development 
(loan) fund. Earlier, in 1982-83, ATI had 
gianted SVITA $9,000 to develop and plan 
the SEEDS concept; it was during the 
planning period that the dairy project was 
identified. 

Khun Karnitha says she considers it 
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"amazing that a small organization like
SVITA, with less than 10-full time staff, was 

has Bhteneated30
$USThanks illonable to mobilize a huge dairy industry thatThnstteitrvtonfahas generated 30 million Baht ($US1,250,000) using just ATI seed program 
m o ney and technical assistance." Identi-fying the first SEEDS project was easy,sheof allmilksol
s ay s M oe th nind8%
says. More than 80 of all milk sold in 
Thailand was imported-Bangkok was themajor market. Although dairy farming in 
T hailand isavery young ind ustry, a nd theThais traditionally have not been a milk-
drinking people, milk products are being
promoted by the government and market 
studies indicate milk consumption will con-
tinue to increase. Originally the project was 
planned as a mini-enterprise; 10 families 
would raise a total of 50 cows. "But, as we
mobilized the resources, the program got
larger and larger," she says. 

Identifying the general location was 
not that difficult since there aie few places
suitable for dairy farming no more than two
hours from Bangkok. The Thailand
Institute for Scientific and Technical 
Research compared the technical aspects
of proposed locations. Because the 
government-run Dairy Farming Promotion
Organization (DFPO) was active in
Saraburi Province, locating the project
there meant the farmers would receive a
guaranteed price for their milk. DFPO a!so 
would help train the farmers indairy

technology. SVITA 
next sought the
approval of the provincial government,which suggested contacts with several 
other government agencies. This led to the 
oterigoernte aenc. T eto e-designation of the Land Reformim epart-
ment as the project's implementing
organization. "The Land Reform people 
told us which of the possible sites most 

needed this project:'adds Khun Karnitha.
She feels strongly that the very "cetailedplanning.., down to pinpointing the

families to be included inthe project, could
not have been done by a commercial 
organization because it just is not
economical. The strength of private volun-
yornomiats oflibtyvn-
Thesengthe
ability to take the time to plan and to do 

everything at a minimum cost." 
The first village leaders SVITA spoke

with refused to take the risk necessary to 
promote the project. Kamanan Chantee 
Masoongnern, leader of Tambon Ban
Klong Muangnua saw the project's poten-
tial. "Iknew we had no future living the way
we were," he recalls. "If SVITA was giving 
us the possibility of hope, we had to take 
that opportunity." 

IBahl 

bIn 


LOCAL FEED MILL, itwu managed by Ms. 

TipaanSuwanwichit, t'aiddividendsin itsfirst 

year of operation. 

Although the project was conceived 
with women inmind, at this point, the onlywomen actively involved were the SVITAwmnatvl novdwr 
h ~T 

organizers. Khun Karnitha chuckled as she
related the process SVITA used to raise thesocial conscience of the villages. "We
asked the village leader and other men for
the names of their wives. Then at orienta-
tion meetings, we would call out the names
of the women. At first, the men tried to 
answor the roll call for their wives and other 
women famly members.would laugh hearing a manThe audienceanswer for a 
woman. It didn't take very long for the 
women to speak for themselves." 

Almost 100 people in Ban KlongMuangnua village applied for cows. The 

applicants were reviewed to make surethere was enough family labor and enoughacreage to raise four dairy cows, the
minimum number that would be profitable,
Then the neighboring village demanded 
to be allowed to join the project. At the 
same time, in Ratchburi Province, a se-
cond site was identified-a small land
reform cooperative of five villages that bad-
ly needed a commercially viable venture 
to generate income. SVITA now needed to 

locate more cows and a much larger loan 
than it had originally anticipated. 

to the intervention of a SVITA
VABoard member who guaranteed the loan,the Bangkok Bank, a commercial bank that 

t e kolvinginng ewom in 
was interested in involving womenevelopment, agree d to loan 82 familieins
in Saraburi Province a total of 18,750,000 

($US 750,000) to purchase the cows,barns, insurance, water wells, and milking
eq ui ment . Te wa e and milkng 
lsoequipment. The package and its timing
lealsowas coordinated by SVITA. "I still can't

olbelieve the Bank accepted 1 million Baht 
collateral to guarantee an 18 million Bahtloan," adds Khun Karnitha. The bank 
charqed 1% less interest than usual and 
aone-year grace period was allowed forthe 12-15 year loan repayment.

Inea1agreementotheeBangkok 
aseparateaBank agreed to provide 3,750,000 Baht($US 150,000) incredit to the Ratchburi 

group to purchase 70 cows. Women were 
sinatories 
on allbut two loans; the
 
husbands were the guarantors.SVITA pro

moted the formation of a group of NGOs 
- Friends of Women's World Banking in
Thailand (FWWB) which deposited 1 
million Baht at the Bangkok Bank as a 
guarantee and obtained a commitment of 
an additional 2 million Baht loan guarantee
from U.S.-based Women's World BanKing.
A.I.D.'s Bureau for Private Enterprise con
tributed $100,000 (2,500,000 Baht) to the

Womern's World Banking loan guarantee
fund.ud
 

SVITA arranged to import 540 cows
from New Zealand and to distribute them
by drawing lots. Although it had never
 
before been a Thai practice to insure

livestock, SVITA convinced a Thai in
surance agency to insure the cows. The
first year, due to inexperience of the
 
farmers, 17 cows died. The following year,

the farmers felt the insurance premium the
insurance company offered was too expen
sive so they pooled their resources for 
group insurance. The second year, there
 were no fatalities-only more calves.
The villagers all received extensive 

education on dairy farming as an all-yearagribusiness operation. Although the entire famihy participates invarious aspects
of the feeding, cleaning, and milking, 
women are responsible for the financial 
management of the operations. This not
only promotes women's participation in
development but eases the fears of Thai
Banking officials who believe that women 
are less likely than men to misuse credit 
funds by gambling or drinking. 
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The second year of the project, SVITA
 
established a feed mill, which is ad
ministered by a central committee. The
 
small feed mill buys corn and other inputs
 
from the local farmers, grinds up the feed,
 
and sells it to the local farmers. Some
 
villagers who don't own cows grow
 
cassava or corn tc sell to the feed mill. The
 
mill charges the same price as other feed 

,-Nstores; however, itdeliveis the feed to the 

farmers and eliminates the need for cash
 
disbursements. After its second year of
 
operation, the feed mill paid adividend to
 
its 81 family owners. 
 "-, 

.Boontieng Lattisoongein isa member 
of the central committee responsible for 	 

' 
the management of the feed mill. A widow, ,-	 .' 

'" 
she moved here 10 years ago from 

Bangkok where she had a food stall. ,. 
"Before this project, I used to make fre
quent trips to Bangkok. I never thought I THAI VILLAGE LEADER Chantee Masoongnern was the first leader willing to take risk of promoting 

would make it here. Now I'm so comfor- SVITA's dairy project. 
table, I don't go back to Bangkok anymore 
but I've brought all my friends here to see 

water reservoir was constructed as well aswhat 	I have," she says with a smile. Her "She's majoring in business so that she 
cows 	now total 13. She's can take over our business," she explains, access canals for irrigation. Schools wereoriginal five 

bought a new shed and modern milking "This whole area is so improved' 	 built and a modern health center now 
serves the two villages in Saraburi Proequipment, and upgraded her pasture adds Khun Karnitha. "Before there was no 

land. She's savirg more money per month fencing, it looked so poor and so bad. Now vince. Project participants, many of whom 

now than she used to earn in a year. it looks prosperous." Spurred by SVITA, the initially were illegally encroaching on 

Although her three oldest children, all Land Reform Agency and the provincial government lands, now have deeds grant
ing them the right to use the land duringsons, only completed elementary school, government have worked together 	 to 

she's using some of her savings to send develop the area. Access roads have been their lifetimes. 
her fourth child, a girl, to the university built, some dirt roads have been paved, a Based on this project, the government 

has incorporated dairy farming into other 
land reform projects. However, the number 
of applicants for cows far exceeds the 
supply. As many as 300 families in the 
Saraburi area alone are wait-listed to 

, receive cows. SVITA does not plan to'.0 
any more dairy projects. "We've: .,facilitate 

L proven it's commercially viable," explains 
A . .. Khun Karnitha. "Now the business sectorshould take this up." In Chiang Mai pro., __ 	 .. 

vince, aprivate company isdoing just that, 
as is the National Economic Social 
Development Board. Recently, the Ministry 
of Agriculture asked SVITA's advice inplan

-: 	 ning a similar program for recent high
school graduates. 

SVITA is pleased that the villagers' 
earnings have increased so dramatically. 

ATI's help, we have demonstratedS 	 ","With 
S. 	 .that women in rural areas can establish 

"" 	 ' : " " . ." .- small businesses and increase their in
,. . •. comes, provided they have to-	 '-~'-~ access 

.... , .,~ .. , 	 credit, agricultural extension services, 
land, and training," concludes Khun Kar
nitha. "Now we can go on to other pilot pro

"COWS are like family," says Mrs. Boonlieng Lattisoongein. 	 grams" 
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Stonegrinding: Age-Old Technology
Comes to an End 

By Carolyn Hairston 

BAMENDA, CAMEROON - Dorothy
Gwe stood proudly beside the motor crank 
of the maize mill. "IfI start the motor now,
they will come." After a couple of false 
starts, the motor roars to life. Withinminutes, two small children enter the
small, clay block shed, one carrying a tub 
of maize. "You see," Dorothy says with a 
confident smile. "The people are needing
to grind their maize. They want to come 
here." 

"Here" is the shed that houses the 
maize mill operated by the Boyar Group
of the Northwest Province of Ndu, a locally organized women's group made up of 
118 members. Boyar is one of two local 
women's groups identified by the North-
west Cooperative Association that are 
testing this locally manufactured mill. 

In Buh village, located near the moun
tain top town of Wum, many hours drive 
away, there is another small building with 
a similar mill. This mill is owned and 
operated by a private entrepreneur, Abel 
Akwoh. He runs three other mills, all us-
ing imported equipment, but he prefers thelocally manufactured version. "I have con-
fidence in this mill," he says as he points 
to the test model. "The operator can con-
trol the maize fill because the shakers don't 
overflow. With imported mills the operators
have to use their hands to shift the maize,and the mills sometimes crack from too 
tight castings." 

Two different types of users are seek-
ing the same thing-a reliable, easily
operated and reparable maize mill. ATI's 
$164,000 grant to Association pour la Pro-
motion des Initiatives CommunautairesAfricaines (APICA) is making such a mill 

a reality in the Bamenda and other North-

west Province areas of Cameroon. APICA, 

a regional appropriate technology agency

based in Douala, manages a partnership

comprised of several diverse organizations 

- CATMI, MIDENO and the Northwest 
Cooperative Association. These organiza-
tions are providing motor-driven maize 
mills primarily to women's and other village 
groups and private entrepreneurs. There 
are mo're than 140 women's groups or 
societies, representing 20,000 members in 
the immediate project area. 

Maize is one of the major agricultural 
crops of the Northwest Province. About 
70,000 metric tons are produced annual-
ly, 25 percent of Cameroon's total produc-
tion. About 80 percent of the maize is con-

'
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t30YAR WOMEN'S GROUP activeh markets the maize nilling senrice. Dorothy Give (center) andIlana Ylah want to repay the loan they took out to putchase the mill quickly so they "can get another 
on, and umake mort ionteil." 

sumed locally. Grain porridge, called foo-
foo, is the preferred food and is cooked at 
least once daily. 

Women spend countless hours grind-
ing maize, which allows little time to care 
for homes and children, prepare family 
meals and grow food crops. The women are instrumental in marketing this excess 
production, selling an average 560 pounds 
of grain a year in local markets. The tradi-
tional hand rubbing, mortar pounding, win-
nowing, and stonegrinding maize process-
ing method is very time-consuming. It 
takes about 150 five-hour days to grind one 
metric ton of maize. 

Until the mid 1940s, when the first 
hand-mill was introduced into the North-
west Province by a local trader who 
charged a penny to grind a small basket 
of grain, the traditional process of maize 
milling was used exclusively. As the 
economy grew and demands on women 
to devote more time to farm production in-
creased, it was clear that this labor-
intensive activity presented an opportun-
ity for change. 

In the 1950s, Elizabeth O'Kelly, a com
munity organizer active in forming
women's cooperatives in the area, in
troduced hand-driven mills to these 
"societies." Women could own and operate
these mills as a group; in their spare time 
they could attend literacy classes or participate in other activities to increase 
agricultural production and improve their 
standard of living. 

While this hand-driven mill helped
village women to become more efficient, 
imported diesel-powered plate mills were 
being introduced in large maize-producing 
areas in the early 1970s. The new 
machines reduced the required labor even 
more significantly. But this change was not 
without its price-higher initial investment 
costs, problems with replacement parts
and a scarcity of trained mechanics to 
maintain otrepair these imported mills. 
Ironically, while the majority of potential 
users of these mills were rural, low-income 
households, generally only local traders 
could afford them. Without a credit system 
to assist in getting these mills into the 
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hands of village women, the effectiveness 
of this advance was severely limited. 

Some entrepreneurs realized that this 
situation held the seeds of a profitable 
business. Mr. Barnabas Anguh, managing 
director of asmall-scale private enterprise 
located in Bamenda, the capital of the 
Northwest Province, had long ago 
recognized the need for a local industry 
that could manufacture and repair farm 
and agricultural product processing equip-
ment. In 1972 he established the 
Cameroon Agricultural Tool Manufacturing 
Industry (CATVI). Today, the company 
employs 15 full-time laborers, including 
one woman and both skilled and semi-
skilled metal workers. 

Convinced of the marketability, perfor-
mance and reliability of diesel-powered 
plate maize mills, approximately ten years 
ago Mr. Anguh constructed a prototype 
maj,3 mill based on a locally available im-
ported model. Because of his personal
"anxiety and pride in producing ia-

plements that are practical and very useful 
for the community at large," he wasn't 
satisfied with the original model and set 
the machine aside. Anguh's satisfaction 
comes from his ability as a manufacturer 
to develop unique products combined with, 
he says, "... anatural gift for knowing what 
agricultural tools are needed and what 
people are willing to pay for." Several years 
later, with assistance of a Food and 
Agriculture Organization (FAO) consultant, 
he modified his original design. 

In Anguh's mill, components have 
been redesigned so that they can be made 
from locally available mild steel plate, sheet 
and angle bars. Only bearings, grinding 
plates and springs need to be imported. 

A recent design modification recom-
mended by an ATI staff member has 
significantly increased the mill's 
marketability. A vibrating feeder trough that 
eliminates trough overflow and manual sift-
ing of the maize isnow incorporated inthe 
devtce. 

Another plus of Anguh's design isthat 
wet maize may be ground without machine 
jam, which saves the substantial amount 
of time normally wasted in drying. Produc-
tion capacity, originally anticipated to be 
105 kilograms per hour, has been 
measured at 140 kilos per hour, during the 
initial test phase. 

Anguh's mill competes favorably with 
the wide range of imported mills available 

! 
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ENTREPRENEURIAL spirit of Barrabas Anguh 
ENEPt EIris establishing aeroon Agricultural Tl 
Manufacturng Industn (CATMI) in1972. Today 
his company employs 15people. 

throughout Cameroon. Its affordability 
at about 80 percent of the retail price of 
other imports - combined with its tested 
reliability and streamlined design make it 
a viable alternative, 

ATI's grant is supporting CATMI, 
under APICA's administration, in the form 
of a working capital loan to finance the 
fabrication of five trial production mills and 
forty mills intended for commercial use. 
APICA isoffering the loan on commercial 
terms corresponding to those of the local 
development banks over a period of five 
years. ATI isalso funding arevolving credit 
scheme to enable women's and other 
groups and private individuals in the 
Northwest area to purchase these maize 
mills. 

The Boyar Group plans to use the 
loan fund but they "wish to pay for this 
machine quickly and get another one with 
future profits," explains Dorothy Gwe, as 
the group's President Hana Yulah nods in 
approval. They believe that the milling fee 
they charge, which is slightly lower than 
the fee charged at an imported model a 
10-minute walk away, should give them the 
competitive edge. 

Members of the Boyar Group active
ly market the milling service, sometimes 
through an age-old sales gimmick, 
"specials." Reduced fees are offered if the 
service is used during a specified time 
period. "When we do this, we get mostly 
all the customers," Dorothy says. 

APICA's Project Coordinator, Joseph 
Moutsi, views the technology and the proj. 
ect focus as a major accomplishment in 
helping to meet the development needs of 
women in Cameroon. 

"They (women) are interested in 
doing something that's useful for them. 
From their interest inthe mill, we are see
ing their interest in expressing their own
development needs, things that are useful 

in helping them become independent. Mill 
operation isone of the important ways they 
can do this," he says. He knows that, tradi
tionally, mechanized technologies are 
usually produced for or taken over by men. 
He believes that by marketing the mill 
technology to wompn, "We are helping 
women to carry their own weight. These 
women don't like to be indebted." 

The potential gains are not limited to 
the economic side. According to one 
Peace Corps volunteer, a lot of prestige is 
accorded women involved in mill opera
tion. This social recognition probably ac
counts for the fact that mill houses tend to 
be meeting places. Women now have a lit
tie more free time to socialize, as well as 
to devote more attention to their family 
responsibilities and farm production. 

Mill manufacturer Anguh believes that 
there isa potential annual demand for 100 
maize mills or more in the Northwest area 
alone. The Agricultural Credit Agency in 
Bamenda agrees. The moderate price, 
simple and quick processing capability, 
and minimal downtime performance make 
his mill attractive to women operators. He 
anticipates being able to maintain the price 
at or near the current level to enhance its 
marketability. 

As the project nears the end of its sec
ond year, the positive results have left 
their mark on project participants. Mill pro
ducer Anguh, Project Coordinator Joseph 
Moutsi and the womer of Boyar all agree 
that this project can fundamentally 
redefine the women's role in the communi
ty. They are now the mill purchasers, users 
and the ones who stand to make the profit. 
The days of stonegrinding are coming to 
an end. 
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Pigs Get Fatter Faster inthe Dominican
Republic Cafeteria 

By Arleen Richman 

SANTIAGO, DOMINICAN REPUBLIC-
Maria Rivas pointed with pride to her sevenhefty, healthy-looking pigs, penned in two 
separate enclosures, on her modest one 
hectare farm. "I'm getting three times as
much money for my pigs now-even count-
ing the cost of the special feed I bought-
than I did before," she explained. "Three 
years ago, before this program, my family
had nothing.., we never ate meat except
when we killed a turkey or a pig for a fiesta.
Now we have shoes, food, meat. These 
pigs, which I take complete care of, are like 
a bankbook," she added with a smile. 

Seora Rivas is just one of approx
imately 850 small-scale farmers in the 
Cibao region in the northern part of the
Dominican Republic who are fattening
their pigs faster and more efficiently by
combining locally available agricultural
feeds with high protein feed supplements.
CIMPA, the Centro de Investigaci6n y
Mejoramiento de Producci6n Animal, a 

non-profit organization which fosters improved animal husbandry in the 
Dominican Republic, developed the 
technology and the system to implement
it, supported by a $160,000 30-month grant
and technical assistance from AppropriateTechnology International. 

Marco Antonio Disla, who lives down
the dirt road from S(5nora Rivas, recentlysold a pig for 728 pesos and put most of 
this money into a bank account-the first
savings account he has ever had in more 
than 25 years of subsistence farming. "I 
put 500 pesos in the bank for bad times,"
he said. "I still can't really believe that I
have a bankbook, just like 'los ricos, " he 
added. 


He walked to a nearby shed to show 

Pedro Azcona, the manager for CIMPA's 

Small-Scale Swine Raisers Program, the

supply of pig feed he had on hand. There

in three labeled sacks were mixed feed for 

piglets (starter feed), growing pigs and

finishing feed, used 
 for the last 100 

pounds. '1 never had any money before to

buy feed.., but with this feed, and the

ramie I grow, and the molasses, plus the 

yucca leaves and scraps I've always fed 
them, the pigs seem to be full grown in half 
the time," he said. 

The cafeteria approach advocated by
CIMPA's program still includes as an en-
tree the pigs' traditional diet of home-
grown feeds, such as greens, tubers of all
their root crops, sweet potato vines, yuc-
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PIGS are like a bankbook, lielieves S,-nora Maria Rivas. 

ca, nuts of the Royal Palm, platanos, and 
table scraps. This is supplemented by
ramie, a high-protein green fodder native 
to Asia which was introduced and pro-
moted by CIMPA, molasses and the for-
mulated swine feed. The formulated feeds,
produced locally in cooperative mills, con-
lain a mixture of corn, soya, sugar, rice-
bran and minerals. 

Feed supplements have always been 
available in the Dominican Republic but
Ing. Azcona explained that "these small-
scale rural farmers-most of whom raise 
between 5 and 35 pigs per year-thought
that the enriched feed was only for U.S. 
pigs-or for large-scale commorcial pro-
ducers, not for poor rural farmers like
themselves." Then in 1979, African Swine 
Fever broke out throughout the Dominican 
Republic. Inthe next two years, the govern-
ment was forced to slaughter the entire na-
tional herd of approximately 1,600,000
head of swine, 

Because pork is a favorite food in the 
Dominican Republic and an important ele-
ment in the domestic agricultural economy, 

the government launched an intensive ef
fort to repopulate the swine. Initially, atten
tion was directed at large production units 
resembling U.S. style operations. What 
was to be done for the small-scale pro
ducer? By mid-1984 breeding stock (irn
ported pigs more resistant to African Swine 
fever) was sold locally at prices most small
scale farmers could afford. But these im.
ported, U.S.-style pigs were very large,
twice the size of the previous native or
(criollo) animal. Farmers were told these
pigs had to be fed exclusively on imported
feeds-an approach they could not afford.
But could the use of some imported feeds 
and other less capital intensive features of
modern swine production systems combin
ed with their traditional swine raising
methods help them maintain their previous
market share of pork products? 

"CIMPA realized it needed a strong
education program if the farmers were to 
accept the new feed ideas," explained Az
cona, who has been Project Manager
since the Swine Feed program started in
June, 1984. CIMPA hired an education 
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specialist, and made presentations at 
many meetings of farmer groups and Pro-
vincial Development Associations (PDAs). 
It took farmers out to the demonstration 
farm and showed them how easy itwas to 
grow ramie. Traditional greens, such as 
sweet potato vines and yucca leaves, are 
only available in the D.R. following" 
seasonal cropping operations. CIMPA also 
impressed upon the farmers the need to 
use veterinary supplies and demonstrated 
how inexpensive locally-manufactured 
equipment, such as automatic waterers, 
feed troughs, and farrowing crates could 
improve sanitation, reduce feed wastage 
and reduce crushing of piglets. 

The project plan also incorporated a 
distribution system for molasses, a by-
product of the sugar industry and the then 
cheapest commercial feed ingredient 
available in the Dominican Republic. 
Molasses, considered a delicacy by pigs, 
makes the protein-enriched greens more 
palatable, inaddition to providing a high-
energy feed. When the swine feed project 
began, the government was practically giv-
ing away molasses but it was only 
available in tank-car lots, not in small quan-
tities. The farmers, through their district 
associations, decided to purchase the 
molasses in bulk. CIMPA provides the 
large storage tanks. Trucks owned by the 
district associations (PDAs) carry the 
molasses inbarrels to local shops, called 
"pulperias," which sell the molasses and 

mixed feed. 
The pulperias are very small stores, 

which sell nonperishable foodstuffs in 
remote rural areas. The pulperia operators 
have been trained by PROAPE, the small 
business development agency associated 
with the project, to keep simple records of 
sales of mixed feed and molasses by type, 
quantity and name of purchaser. Molasses, 
available insmall quantities for animal feed 
for the first time in rural areas of the 
Dominican Republic, became a very 
popular part of the hogs' diet. Infact, local 
farmers coined the term "ensalada con 
salsa'L-salad with dressing-to describe 
the molasses/green combination. Then in 
late 1985, the government began exporting 
molasses and the price of molasses tripl-
ed. At pres3nt, the swine farmers only pur-
chase the costly molasses during the dry 
season. During the rainy season, many 
tasty (to pigs) greens are available and the 
pigs willingly eat the available greens 
without the "salsa" inducement, 

Farmers purchase the feed mixes and 
the molasses on credit. When the project 
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PIGS in Dominican Republic like the taste of 

ramie, with or witlmut "salsa." 

was organized, moiey was set aside in a 
credit fund, allocated by CIMPA to the Pro-
vincial Development Associations. Initial-
ly, profits earned by the pulperi's which 
are owned by the associations, remain in 
the store and serve as working capital. 
After two years, profits are spent according 
to the needs of the group. For example, 
members of the PDA in Salcedo plan to 
use the profits to construct a better road. 

The project plan estimated that small 
rural farmers could increase their income 
(from pigs) by approximately 18% per year 
(an additional $83 average) by lowering 
their feed costs and increasing the feed 
conversion efficiency. The intermediate 
system-using all readily available local 
feed resources with a few outside feed 
inputs-was to generate an additional 5 
centavos (2cents U.S.) per lb. of pork pro-
duced compared to the traditional system, 
and an advantage of 9 centavos (3.6 cents 
U.S.) per lb. compared to the complete, for-
mulated feed system. 

Ing. Azcona and the local farmers 
believe that on the average, their profits 
from swine raising have increased by ap-
proximately 30%. But the benefits to these 
small rural land-owners cannot oiily be 
describeJ interms of extra pesos earned, 
Ramona Isabel Herman, of Salcedo, 
recently sold one pig for 975 pesos and 
now is finishing fattening three other 
mature pigs. On her 7hectare plot, she 
also raises coffee, cocoa, and yucca. With 
the profits from her pigs, she is building 
a new house in town. She says the pigs 
"protect her from fluctuations in other 
crops." Sometimes, she explains, "if there 
is bad weather, or pests, the crops are 
worth nothing or very little. But the pigs, 
the pigs are more constant." 

InMoca, one of the richest agricultural 
regions in the D.R. (the land is so fertile 
there that it issaid fertilizer is not needed 
to get bonanza crops) Luis Alvo is one of 
the area's most "comfortable farmers." On 
his 18.8 hectares, he raises yucca, 
platanos, oranges, cocoa, avocado and 
pigs and chickens. Chickens are his ma
jor source of income. The profits from his 
pork sales finance some of his purchases 
of chicken feed. He uses bank credit ex
tensively inhis chicken-raising operations. 
Senor Alvo says his chickens are more pro
fitable than the nine pigs he had but the 
"pigs provide an additional hedge against 
other market fluctuations." 

Ing. Azcona praised Senor Alvo as 
"very dedicated to his work and very in
terested in innovations." He pointed out 
that Senor Alvo was the first person to 
grow ramie in the Moca area. "I heard 
it mentioned in a general presentation 
CIMPA had on this project," Su~or Alvo 
says. "I went to CIMPA to find out more 
about it." Today, his very small plot of 
ramie, which iscut every 30-45 days, pro
duces enough green fodder for his pigs, 
plus leftover ramie which he gives as a gift 
to his neighbor. 

Even those farmers who have had a
 
c d to the ir.Jua theare,
 

Juan Jose Abreo,
committed to the proje. 

and his wife Alicia own 26 pigs and farm
 
platanos and yucca on their 4.5 hectare
 
plot. They recall "always raising pigs...
 
before the epidemic and now." They con
tinue to be convinced of the profitability of
 
swine raising-despite the fact that this
 
past year 11pigs died of poisoning from
 
contaminated water. CIMPA helped find the
 
cause of the contamination and took cor
rective measures to ensure that this would
 
not recur.
 

Seinor Abreo commented that 
platanos fetched avery good market price 
this year. "But this may not be the case 
next year. The pigs are more certain. And 
under this project, fattening them is so 
much easier. I used to try to feed them dif
ferent supplements, and this was very dif
ficult to do economically," he continued. 
"Now I just purchase the mixed feed and 
add some to the iamie and yucca tops. 
Don't they look healthy?" he asked, point
ing directly to two sows that would soon 
go to market. What will he do with the pro
fits? "I'll put the money in the bank. 
Ultimately I may buy some more 
land... and I definitely will buy some more 
pigs." 
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WHEELCHAIRS producein several small Workshops in Colombia and Peru BAMBOO GRASS is carefullyselected for weaving nitoplace mats by villagers 
are sold on credit. in Thailand. 

%VIA, 
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KNOWLEDGE OFMARKET dletennieslituctspioduced. In India, one mnral JIKO LINERS are made hInlocal artisans in Kenya. 
potterdiscovered thatcustomers in the PbndichernjareapreferredJapanesebrush 
type decorations. (ATI support fir thisproject ended in 1983). 
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The infonnationcontained in the project descriptionsin this Report, except for the section on Achievements/Findings,is the same 

information published in ATl's Annual Reports for 1984 and 1985. Forprojects begun in 1986-87,descripticns have been written. 

The Achievements/Findingssection reports on the progress made against the original expectations and on any adjustments in 

exypectations, technology, etc. It also notes if the project has been terminated. 

AFRICA PROJECIS
 

Animal Driven Pumps, Botswana 

Project Partner: 

Rural Industries Promotions (RIP)/Rural Industries 
Innovation Centre (RIIC) 

Purpose: 

To establish a production unit that produces and sells animal
driven pumps which lower the cost of water supply in ruralareas for both agricultural and domestic uses. 

Expectations: 

During the three-year project period, 36 animal driven pumps 
will be installed, enabling at least 540 low-income, rural 
families to decrease their expenses for water by 10-50%. If 
water is used to irrigate cash crops, their incomes should in
crease by 20% or more. 

The project will produce and install simple, locally designed 
animal-driven pumps, consisting of a gear box comprised of 
metal sprockets which drive and are driven by a series of belts 
and chains. Powered by donkeys or mules, this device can 
drive either a shallow well, low-lift centrifugal pump or a deep 
well, high-lift piston pump. The animal driven pump has 50% 
less "down time" than commonly used diesel pumps and canbe easily maintained by relatively unskilled personnel. In 

addition, the animal-driven pump is less expensive than the 
diesel pump (itdoes not use costly imported fuel for its opera
tion) and, under certain conditions, decreases pumping time 

by 30 to 40) percent compared with diesel pumps. 

Achievents/Finitings: 

Five Mark I Animal Driven Pumps have been installed. The 
sixth has been sold and will be installed in mid 1987 An in-

ternal technical evaluation of the first Animal Driven Pumps 
resulted in an upgraded version of the pump, called the Mark 
II. Performance testing of the Mark II is nearing completion 
and manufacturing will begin during the second half of 1987. 

Revised project expectations call for installation of 8 AI)Ps 
in a four-year period. RIPI/B is formulating a market strategy 

which should be completed by the end of 1987 Several 
Botswana government-sponsored .igricultural projects have 
become enthusiastic supporters of the AI)P and are purchas-
ing them for horticultural and cattle syndicates. The U.S. Am-
bassador's Self Help Fund in Botswana also purchased an 
ADP to be used by a newly formed horticultural syndicate. 
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ANIMAL-DRIVEN PUMPin Botswana reduces Mhe cost of water in rural 

ar'as. 

Brick Production, Botswana 

Project Partner 

Southern Rural Development Association, Minerals Holding 
Trust (SRDA/MHT) 

Purpose: 

'lb establish two small-scale, commercially viable brickyards 
which produce a high-quality brick that is less expensive than 
imported brick and affordable by low income people. 

Expectations: 
After three years, two brickyards will be in operation with 
a joint production capacity of 3 million bricks. This will 
double the supply of low-cost building materials in the area 
and enable 800 low income families to gain access to adequate 

low-cost housing annually. At 60% capacity, pre-tax profit
ability of the company will total about $12,220 annually by 

the second year. By demonstrating the commercial potential 
of small to medium-scale brickmaking, it is expected that 
these operations will pwe the way for inlciested small in
vestors and entrepreneurs to establish similar businesses. 
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Techntology: 
The project will introduce new brickmaking technologies to a local organization to improve the efficiency of the produc
tion process and to increase the quality and durability of the
bricks produced. The project will use a modified intermittent Hoffman-type kiln and will introduce low moisture
brickmaking technologies. Two diffcent manual presses and 
a hand-operated clay crusher are being considered. 

Achievemnents/Findings:
 

The compressive strength of a brick from the Moshanengbrickyard is consistently above the government building code
standard of 70 kg/cm2. Prior to the start-up of the project, aMoshaneng brick averaged 25 kg/cm2. Now a Moshaneng 
brick averages 72 kg/cni2. 

The wastage rate from deformed, cracked, underfired or overfired bricks has dropped from 15 to 20% of production to 5%
of production. 
Fuel consumption has decreased about 60% from 15,000
MJ/1000 bricks to about 5858 MJi1000 bricks. 
Water use has decreased by 20%. 

The firing and cooling time for bricks has been reduced from10 to 7 days. 

This project has demonstrated that upgraded bricks can suc-
cessfully compete with imported bricks. However, the price
the enterprise must charge for the upgraded bricks puts this 
product out of reach of the rural poor. Thus the project isexpected to realize only one of its objectives. 
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BRICK"ORD WORKERS conibie red, yellow, and kqua clays in holdingpits in Botswana. 

PRESSED CLAY BRICKS in Botswanaand Tanzania can be stacked to dry;
this reduces the ,triing-spacerequirenents. 

Grapple Processing, Botswana
 

Project Partner: 

Thusano Lefatsheng (TL) 

Purpose:
To demonstrate commercial opportunities in wild plant proc
essing by establishing a profitable enterprise which produces
high-quality grapple products for export and employs inex
pensive and simple production technologies. 

Expectations: 

By the third year of the project, more than 280 grapplegatherers will increase their incomes by as much as 25% over 
levels as a result of higher prices paid for the rawmaterial. By adding value to a local material through in

country processing, capital formation in rural areas will in
crease significantly. In addition, the project will create five

jobs in a rural area. 

Technology:
 

Grapple (Harpogophytmin procumbens) is a wild plant found

in great abundance in the Kalahari desert. Currently, its large,


roots are gathered, sold, and exported to Western

Europe for processing. 
 Using a simple, low-cost, labor
intensive, and high yielding technology, this project will dryand grind the roots locally to produce grapple tea which willthen be packaged and exported. This represents the first proc
essing for export of this type in Botswana. 

Achievenents/Findings: 
The unique nature of the organization and the project has 
attracted a great deal of attention. As a result of ATI's 

project, a new donor (HIVOS), awarded a$600,000 grant to Thusano Lefatsheng for a greatly expanded plant production and processing project. Thus far, the project has processed and sold about 1300 kg. of grapple. The 
number of villages participating in wild grapple collection has 
expanded from 3 to 10. 
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Lime Production, Botswana 

Project Partner: 

Southern Rural Development Association, Minerals Holding 
Trust (SRDA/MHT) 

Purpose: 

To (1) establish a small-scale, commercially viable limeyard 

that produces a high-quality product competitive with lime 
imported from South Africa; (2) develop the capacity to 
disseminate lime production technologies throughout 
Botswana; and (3) develop lime-based products for new small 
industries. 

Expectations: 

Major benefits expected from the project include foreign ex-
change savings of approximately $128,000 annually as local-
ly produced lime is substituted for imported lime, direct 
employment opportunities for at least 77 rural people, capital 
formation in a rural area totaling about $33,600 annually, and 
the availability of locally produced lime wholesale for 10% 
less than the price of imported lime. 

Technology: 

The project will use a locally modified version of an Indian-
designed, mixed-feed, vertical shaft kiln. The kiln is relatively 
cheap to construct, fuel-efficient (using coal) and has a 
relatively high output capacity in relation to its size. The kiln 
is operated continuously, and the use of a slaking platform 
will ensure thle production of hydrated lime of high quality, 
One kiln (4.5m high and 1.5m inner diameter) will have the 
cacity tproduce four tons of quicklime per day.
capacity to 

Achievements/Findings: 

One kiln, the slaking platform, packing machine, storage 
facility and water supply system have been built and are in 
operation. If the kiln is charged continuously, output of 
quicklime averages about 3 tons over a 24 hour period. Fuel 
consumption of the kiln has dropped from 210 kg of coal per 
ton of limestone to 190 kg per ton, a result of a new inner 
lining and better kiln control. This is a thermal efficiency of 
approximately 40%. A recent technical mission proposed 
changes to further improve the efficiency of the kiln. Now 
that the technical soundness has been demonstrated, the 
commercial viability of the enterprise will be assessed. Alllime produced at present, approximately 20 tons per month, 
is sold to the Botswana Meat Commission. 

Anguh Maize Mills, Cameroon 

Project Partners: 

Association for the Promotion of African Community In
itiatives (APICA), B.A. Anguh Agricultural Tools Manufac
turing, Northwest Development Authority (MIDENO), Nor

thwest Cooperative Association, and Peace Corps. 

Purpose: 
To locally manufacture an adapted maize plate mill pri
marily for sale to women's groups and other village groups 
in rural areas of Cameroon, thereby increasing labor 
productivity. 

Expectations: 

Over a three-year period, more than 85 mills will be manufac
tured locally and sold on the local market. A revolving loan 
fund created by the project will facilitate the purchase of these 
mills by over 20 village groups. Labor productivity in approx
imately 8,500 households will increase, due to significant 
reductions in labor time and arduousness relative to tradi
tional hand grinding and hand milling methods. In addition, 
85 new jobs will be created in rural areas. 

Technology: 

This project will manufacture a modified version of a locally 
available, diesel-powered plate mill for maize. Imported plate 
mills are almost entirely made from cast-iron parts. The ma
jor strength of the Anguh mill is that components have been 

so that they can be made from mild steel plate,redesigned 
sheet, and angle bar, enabling all mill components, except 
the bearings, grinding plates, and springs, to be manufac
tured locally in established rural workshops. The Anguh mill 
is simple in design, durable, and can be marketed for approx
imately 70% of the retail price of imported mills. Output of 
the mill is 150 kg/hour assuming two millings of shelled 
maize, a rate roughly equivalent to the capacity of imported 
motor-driven plate mills and far superior to the hand-driven 
mills or the traditional process. The Anguh maize mill is the 
first locally manufactured, motor-driven, plate mill in 
Cameroon. 

Achievements/Findings: 
Four Anguh maize mills have been manufactured and field
tested. These are being used by approximately 200 
households. Four jobs have been created. Tests have deter
mined Fou s r amob equialen Teto l
mined that the Anguh mill is equivalent or superior to local
ly available imported plate mills in technical performance,ease of operation, user acceptance and potential commercial 
viability. Based on this conclusion, preparation for full pro
duction and commercial dissemination of the mill has begun. 
Manufacturing is expected to start in July, 198Z 

Because the market potential was analyzed to be less than 
originally anticipated, production and marketing figures were 
halved. Revised expectations call for manufacture and sales 
of 40 maize mills. These mills will service 4,000 households. 
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Composite Flour, Cameroon 

.-..
_... 

- 1 

-

COMPOSITE FLOUR baked goods tire byeikg market tlsted in Cawmroon. 

Projec Partners: 

Ecole Nationale Supe"rieure des Industries Agro-Alimentairesdu Cameroon (ENSIAAC) and deInstitut Technologie 
Alimentaire (ITA) 

Purpose: 

To develop and perform consumer acceptance tests on bread
and other baked products made from composite flour andproduce such baked goods and local non-wheat cereal flour 
on a commercial basis. 

Expectations: 

As a result of this project, employment will be created for15 persons and extra annual income of $31,300 will be
generated. Depending on the amount of non-wheat material
incorporated in baked goods and 
on the type of cereal,

annual capital formation for the mill enterprise will vary

between $5,200 and $25,200. Foreign exchange savings in 1991
due to the substitution of locally produced cereal flour for

imported wheat will total as much 
as $123,700. In addition,the establishmer:, of a mill enterprise will guarantee a market
for the hinterlands' surplus cereal production, benefiting ap-proximately 200 farmers. 

Tech nology: 

All baked items currently consumed in Cameroon are com-posed of all-wheat flour causing a drain on foreign exchange
and reducing the market for local cereal grains. Composite
flour is a combination of wheat flour and local non-wheat
flour used to make leavened bread and other baked goods.
This project will test consumer acceptance of composite flour 
baked goods and establish a milling enterprise to produce 

composite flour for sale to local bakers. The processing unit 
consisting of an abrasive disk dehuller and a roller mill has
been designed to produce high quality sorghum and maize
flour on a scale corresponding to the estimated marketdemand. Local bakers, using equipment currently available(i.e., ovens, kneading-trough, dough shaper, divider, watercooler and scales) will produce composite flour goods afterreceiving supplementary training in blending and baking pro
cesses. This is the first commercial production of composite
flour baked goods in Cameroon. 

Achievements/Findings: 

After sensory testing, five types of composite flour baked
goods-three types of bread, cookies and cakes-were 
designated for market testing, beginning in May 1987. 

Palm Oil Extraction Unit, Cameroon 

Project Partner: 

Association for the Promotion of African CommunityInitiatives (APICA) 

Purpose: 

To create a commercially viable enterprise that manufactures
and leases/sells improved palm oil extraction units to small
scale palm oil producers. 

Expectations: 
If successful, the project will increase the palm oil produc
tion of 1,360 farmers by 25-50%, reduce processing time by50-75%, and, after the third year of the project, increase

farmers' incomes from oil production by 52%.
 

Technology: 

A palm oil press manufacturing firm will be established to(a) recondition old Colin Presses - hardy, dual screw, continuous feed oil presses which were manufactured in England

and France and exported to Cameroon between 1930 and 1960,
(b)assemble a proven, less expensive single screw versionof the Colin Press (Altech Press) from locally manufacturedcomponents, and (c) operate a repair shop and stock locallymanufactured replacement parts for Colin-type presses. The
principal advantages of the Colin-type press are that itdepulps %ndpresses the palm nuts in one operation, isrelatively rapid in its production, and has extraction rates
which approach industrial methods and are higher than those 
of other small-scale presses. The Colin-type presses will besold along with a locally manufactured palm nut bunch stripper and a clarifier to small-scale palm oil producers. 
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Achievements/Findings: 

After discovering that used Colin presses were not readily 
the development of cost-effectiveavailable, ATI supported 


highly efficient alternative presses. The project has concen-

trated on manufacturing and maintaining the Caltech press, 

in both the manual and motor-driven versions.
 

The Caltech palm-oil press is more efficient than the tradi-


tional method or alternative village-scale technologies. It 

depulps and presses palm nuts in one operation; its rate of 

extraction is between 18 and 20 percent; and it can press be-

tween 125 and 310 kgs. of fresh fruit bunches per hour, 

depending on the version. 


Revised Expectations: 

Over a five year period, 57 presses will be manufactured and 
sold to local villag- groups and private entrepreneurs. Of this 
total, 25 will be leased/sold through the use of a five-year 
revolving loan fund established by the project. More than 
1,000 households will benefit through increased palm oil pro-
duction and labor productivity. In addition, approximately 
200 new jobs will be created in rural areas through the opera-
tion of oil extraction units, 

Achieventents/Findings: 


To date, 35 presses have been sold, 30 in Cameroon and 5 

in Zaire. The manufacturing enterprise TOOLS is expected 
to show a positive cash flow for 1986-87. The development 
of a vertical axis version of the Caltech press will make it 
possible to manufacture an oil press for one third the cost 
of the currently available Caltech hand-driven press. 
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and motor-driven versions are being 
manufactured InTOOLS in Camneroon. This enterpriseexpects to show a 
positive cash flowv for '86:87 

CALTECH PRESSES in both mnanial 

Ceramic-Lined Jikos, Kenya 

Project Partner: 

Kenya Energy Nongovernmental Organizations Association 
(KENGO) 

Purpose: 
To initiate production of ceramic-lined, charcoal-burning 
stoves by as many as 20 informal sector manufacturers of 
traditional stoves in areas of high demand throughout Kenya, 
and to field test the 'Kuni Mbili', a ceramic-lined portable 
wood burning stove. 

Expectations: 

Many of the estimated 1,000 metalworking artisans who 
presently spend 1h of their time manufacturing jikos are ex
pected to adopt this technology. The major benefits will be 
cash savings to consumers; the aggregate household savings 
will total $470,000 over a two-year period. A market share of 
10% would prevent the clearing of 11,250 hectares of natural 
forest and plantations for fuelwood. In addition, if successful, 
this project will generate annual gross profits of $64,000 in 

the informal manufacturing sector, and an additional $31,000 
per year after the loans have been repaid. The project will 
provide work for 25 rural individuals. 

Technology:
 

The improved technology promoted by this project involves 
the addition of ceramic liners to an existing traditional 
technology for metal stoves. The ceramic liners are held in 

place by an insulating layer of a cement/vermiculite mixture. 
The ceramic liner and attached grate extend only to the nar
row half-way point of the metal casing and are manufactured 
in one piece with a perforated floor acting as the grate. This 
modification reduces cracking and weight (an important con
cern in urban Kenyan households where stoves must be easily 

portable). These ceramic liners have a normal lifetime of nine 
months when used intensively, compared to three months 
for a metal grate in a conventional jiko. This technology 
reduces fuel consumption by 25-30% compared with the 
traditional metal stove. Local artisans will manufacture and 
market the jikos in small townships and trading centers. 

Achieventents/Findings: 

A jig (Jiko Jolly) for more rapid and accurate molding of
ceramic stove liners was developed by ATI staff, and is now 

introduced into other countries by other stove pro
grams. Sales of improved stoves have surpassed targets, large

ly because of deliberate efforts to build upon existing infor
mal sector stove producers and markets, instead of creating 
new firms or subsidizing distribution by government. 
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Biogas Refrigeration, Mali 

Project Partner: 

Groupe de Recherches et dApplication Techniques (GRT) 
Purpose: 

To field test a locally lab-proven biogas technology by run-
ning two refrigerators to keep animal vaccines cold. 
Expectations: 

Kerosene costs for the refrigerators are expected to be re-duced by 50-75 percent resulting in a savings of approximately
$700 per year per installation. 

Technlogy: 

Two bogas generators, generally referred to as "Chinese-type"drumless digestors will be constructed at ODEM sites in tie
collected dung of five to six cattle at a projected loading rate
Mopti Province. The digestors are capable of processing the 
of 11 kgs of raw material diluted with 100 liters of water perday, under normal operating conditions. The resultant gas 
yields are estimated to be 3.6 Cubic ieir-s per day, o,variable pressure of 100-900 mm water gauge, with a methanea 
refrigerators will be modified so that methane may be used 
refrigeriator wll.e mreduce 

(C-4) content of 55-65 percent. Two new top-loading kerosene 

as the primary fuel. 
Achlievenents/Findin~s: 

Achiveinntslindh~s:foods, 
Due to a lack of raw material (cow dung) and high acid content of the digestor slurry, the digestors were never able to 

produce sufficient biogas to fuel the two refrigerators. ATI 
has concluded that the utilization of biogas for this purpose
is not viable. 

Mini-Dehullers, Mali 
Project Partners: 
Compagnie Malienne de Developpement des Textiles 
(CMDT), Division du Machinisme Agricole (DMA) 

Purpose:
To test the technical and commercial viability of a modified
version of tile IDRC mini-dehuller and manufacture it locally 

forSouthernsale to village associations and private individuals inMali. 

Expectations: 
ByBythe fourth year, this project is expected to have led to themanufacture and installation of 100 mini-dehullers in ruralMali. Capital formation in rural areas will increase by approximately $340 per dehulling enterprise operating at 80% capac
ity. One hundred jobs will be created in rural areas and laborproductvity will be sinificatl improved relative to tradipr od .i i ignientlyim. del tive to tlytional methods. In addition, the niini-dehuller will significantly 

the labor time and strenuousness of grain processing for rural women, and may thereby increase the attrac
tiveness of local, drought-resistant grains relative to imported 

that require little or no preparation. 

MALI DEI-ULLER isbased on the gmin dehltler shown here. 

A t 

CRS THE GAMBIA 
GRAIN DEHULLER 

MATERIAL: SEE LIST SCALE: 1:5I A
DRAWN _,,, ., CKD ,. ." DATE: 29-1-87 
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Technology: 

The Prairie Regional Laboratory of the National Research
 
Council of Canada, with the support of the IDRC, has
 
developed a simple, efficient, dry-process mini-dehuller that
 

"
 significantly reduces labor requirements while increasing the 

recovery rates and storability of local cereals. The proposed
 
mini-dehuller is a local modification of this design, which
 
is considerably less expensive and uses less energy than thie
 
majority of mechanized dehullers in use. The modified mini- A .
 
dehuller is the first grain processing equipment to be
 
manufactured in Mali. Its simple design lends itself to replica
tion in other regions of Africa where millet, sorghum, and
 
maize are grown.N
 

AchieveinmeLttslFitl ings: 

,.,
Three modified mini-dehullers have been manufactured. Field 

and laboratory testing began in July, 1987
 

Shea Butter Extraction Units, Mali 

Project Partners: 

Division du Machinisme Agricole (DMA), Compagnie e&, " "
 

Malienne de Dieveloppement des Textiles (CMDT), and Centre
 
d'Echanges et Promotion des Artisans en Zones - Equiper
 
(CEPAZE) 

Purpose: RURAL WOMEN IN MALI will benefit fnin cnommercialpnroduLctio of shea 

two types of shea butter ex- butter extraction equipment.To commercially manufacture 

traction equipment that will enable increased rates of extrac
tion, and to test the technical and commercial viability of the
 
ownership and use of this equipment by village groups. 

of the CEPAZE technology are comparable to the GATE-KIT 
technologies.Expectations: 

As a result of this project, approximately 850 households will Achievenients/Findings:
 
increase their incomes from shea butter production. In ad
dition, the supply of shea butter, an important source of 	 The project was amended to incorporate a second phase, to 

further develop and test the centrifuge for the motor-drivencalories in Mali, will be increased. The technology will 
unit. The motor-driven shea butter extraction unit has a procdramatically reduce the use of firewood and the arduousness 
essing capacity of 16 kg of oil per hour and an oil extractionof work for rural women, the primai. producers of shea 

and 40%. This improved technologybutter. Two shea butter extraction units will be established, rate of between 35 
and the groundwork laid for wider dissemination of the im- reduces considerably the time and physical effort required 

proved extraction units. There is potential to install at least to process shea nuts into butter. 

100 of these units in West Africa over the coming years. 	 To date, two kinds of shea butter extraction equipment have 

been manufactured and field tested; village groups have beenTechnology: 
trained in their use. The interim evaluation concluded that 

The project will test two shea butter extraction processes only the motor-driven version has the potential to be com

developed and tested by CEPAZE, one motor-driven and the mercially and technically viable. In a foUr-month period in 
1986, the motor driven extraction unit was used by 250 womensecond hand- or animal-driven. The latter is better suited to 

more sparsely populated shea nut producing areas and to 	 living in 12 villages. CEPAZE is building a modified version 
of the centrifuge to correct the technical imperfections idenpopulaiions accustomed to using animal traction. The im-
tified in earlier testing. Field testing of this improved versionproved extraction technology produces shea butter of a similar 

taste, appearance, and composition to traditional processing. 	 will begin in September, 1987 If the test results are satisfac
tory, commercial dissemination of the technology will begin.The improved method employs simple solar dryers, a manual 

or motor-driven decorticator/winnower, an animal- or motor- Because only the motor-driven unit is in operation, the 

driven shea nut grinder, and a centrifuge. Extraction rates number of households served has been reduced to 600. 
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Improved BTicks, Tanzania 

Project Partners: 
Center for Agricultural Mechanization & Rural Technology
(CAMIARTEC) and Meru Earthworks, Ltd. 

Purpose: 
To introduce an improved firing technology which will enableprivate, small-scale rural brickyards to manufacture bricks ofhigh strength and regular size that will meet the quality re-
quirements of tileurbn market. 

Expectations: 

During the project period one to three rural brickyards willbe established. One such plant, operating at 60% capacity,will be able to supply material for the construction of between 170 to 200 low-cost houses annually, directly creatingwork for 130-140 artisans. Between 550-1,200 people will behoused as a result. If successful, as many as twenty additional rural brickyards will be established throughout thecountry in the next ten years, all of which are expected to
be locally capitalized. 

Techniology~ 
The project will define a brickmaking production equipmentpackage using low moisture techniques that can be used indecentralized production units in rural areas. Three types ofhand-operated brick presses and two types of clay crusherswifl be tested in order to determine the most profitable usein small enterprises. The projected annual output of thetechnology is 1.4 million bricks.
Achievements/Findings: 

The first phase of the project has documented the outputrates, strengths, and weaknesses of several models of claycrushers and block presses. The results are being used todefine a commercially viable brickmaking operation. In 

Rural Potteries, Tanzania 

Project Patiers: 

Centre for Agricultural Mechanization & Rural Technology(CAMARTEC) and Sheriff Dewji & Sons Ltd. 

Pu pose: I 

To make possible the commercial supply of firebricks, kilnfurniture and glaze materials for sale to small village potteriesviability of small-scale village potteries.in Northern Tanzania, thereby increasing the commercial 

Expectations: 

During the three-year project period, this project will create45 jobs in rural areas and result in capital formation of $34,000
in village pottery industries. 

.
 

".
.-
..
 

-


IMPROVED FIREBRICKS are used to build small-scale potteny kilns in 
Tanizaia. 

addition to testing the equipment, clay from several sites hasbeen analyzed to locate a clay with desirable characteristics
that is available in sufficient quantity. 

Technology: 
Firebricks will be produced by pressing low-moisture bricksin a hand-operated press and then drying and firing them.
The glaze will be produced by fritting boric acid with ballclay, feldspar, silica and dolomite, and then heating the mixture in a kiln. This glazing process will increase the durabil
ity of village pottery, which tends to be porous, fragile andlow-grade, thereby enabling village potters to increase the
 
marketability and value of pottery products.

Ac•ievente,,lsFindhk :. 
TheTe pe ts ucces :project successfully produced firebricks from locallyavailable material. Orders for the firebricks have come fromas far away as Zanzibar and the Seychelles. The TanzanianCeramics Association, organized by the project, has trainedfour new rural pottery producers in glazing techniques using the firebricks. These potters are buying their materials
from Sheriff Dewji. 
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Oil Press Production, Tanzania 

Project Partners: 

Centre for Agricultural Mechanization of Rural Technology 
(CAMARTEC), Themi Farm Implements & Engineering Com

pany, Ltd., and Institute for Production Innovation (I1!), 
University of Dar-es-Salaam 

Purpose: 

To capitalize a private factory in Tanzania to enable the 

manufacture of affordable, hand-operated, sunflower seed 

oil presses for use in Tanzanian villages. 

Expectations: 

If successful, 48 oil presses will be installed annually, creating 
270 jobs in rural areas and increasing the supply of edible 

oil for local consumption. In addition, more than 5,000 
a total of $172,000families will increase their income by 

annually through the increased cultivation of sunflowers on 

idle or under-utilized land and the sale of sunflower seeds 
at higher prices. 

Technology: 

Two types of oil presses, initially developed and tested at the 
University of Dar-es-Salaam, will be manufactured. The 

presses are made from common mild steel and can exert 20 

to 80 tons of pressure, producing 1/2and 2 gallons of oil per 
hour respectively. The press is the first practical, easily main

tained oil press to be manufactured in Tanzania at an afford-
able price. 

Achieveents/Findings: 

Based on market assessment, asmaller, less expensive hand-
operated press was developed by the project partner and ATI 
staff to complement the two larger presses. Rural oil press-
ing is now being carried out by low-income groups who other
wise would have been unable to process their own cooking 

oil. Twenty-five oil presses of all three types have been pro
duced by Themi, and are being used for oil extraction in rural 
areas. 

Village Oil Processing, Tanzania 

Project Partner: 

Evangelical Lutheran Church in Tanzania, 

Lutheran World Relief 

Purpose: 

To start a self-financing development company which will pro-
vide technical assistance and loan capital to help Tanzanian 
village entrepreneurs establish and manage small-scale 
sunflower oil extraction industries, 

: ,
 

I " 

THIIEMI IARM IMPLEMENIS & Etngineering Co. isitianllacturinkgthre 
types of sunflower oil presses in Tanzania. 

Expectations: 
Nine oil extraction enterprises will be established during the 

four year project period; thereafter, loan reflows will enable 
another 3 projects to be started in each of the next four years. 
If successful, approximately 120 new jobs will be created in 
rural areas and atotal of $251,400 in additional income will 

accrue to more than 690 farmers over an eight-year period. 

Technology 

The self-financing development company established in this 
project will disseminate the ' A press technology tested in the 

Tanzania Oil Press Production project described earlier. 

Achievements/Findings: 

During the first six months of processing, 3,346 liters of high 
quality sunflower oil were extracted in 8 villages. Most of this 
was for home consumption. 
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Hydro-Powered Grain Mills, Zaire 

Project Partner: 
Socie"te" de Diveloppement Rural du Zaire (SODERZA) 

Purpose: 
To introduce hydro-powered milling using crossflow turbines,by (1) constructing two experimental installations, (2) consolidating and upgrading two existing systems, and (3)establishing the commercial manufacture and installation of
turbines and mills. 

Expectations: 
Each of the ten mills is expected to provide indirect incomeand consumers' surplus benefits to peasanws from family salesof milled cassava totaling $12,480 per yea if only 17% of theoutput is marketed. In addition, each mill should save aminimum of 1,000 labor hours per week normally devoted 
to the traditional milling of cassava. During the three-yearlife of the project, 35 jobs and capital formation totaling$107,060 will be created in rural areas. If the technologyproves commercially and technically viable, it willpositive implications for energy 

have 
use in the region. 

Technolqy: 

This project will test the use of hydro-technology as a power
source for milling through direct drive, a technology that hasnot been extensively developed or applied in rural areas ofthe country. The technology employed in this project is a combination of a locally-made hammer mill linked to a cross-flowturbine. The proposed technology is low-cost, produces highquality flour on a single pass, and is easily manufactured,maintained, and repaired. The cross-flow turbines havea
medium head capacity and are adaptable to a wide range offlows. 

Achieveets/Findings: 

Two experimental installations were constructed and two existing sytems were consolidated and upgraded. The initialcost of producing the turbines was higrer than anticipated.However, by replacing imported beari -ig housings with its own aluminum castings from scrap, SODERZA has signifi-cantly reduced the cost of turbines. !ODERZA and ATIdeveloped a hand-operated punch press, also made fromscrap, to manufacture tile turbine rotor disks, a crucial partof the turbine. This imptoves tile quality of the turbine andsaves considerable time. An interim evaluation concluded thatmany families in areas where the mills havc been installedhave increased their incomes by selling cassava. 
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CANAL which carries ater topower the nill hasbeen constructed in Mitivillae, Zaire. 
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Agro-industries, Zimbabwe 

Project Partner: 

Foundation for Education with Production (PEP) 

Purpose: 

To diversify and expand the economic base of a farming 
cooperative in Zimbabwe by establishing agro-industries that 

provide direct and indirect income and employment for the 
rural poor. 

Expectations: 

Over a three-year period, it is expected that the project will 
benefit up to 5,100 area residents (850 rural families) by: (1) 
providing a reliable market for local agricultural production 
and prices for local produce which will be at least 5 percent
higher than prevailing producer prices; (2) adding value to 

local agrictltural production; (3) lowering prices for locally 

produced basic goods and services by 17 percent; (4) pro
viding employment opportunities and skills training for at 
least 117 people and productive skills training for an addi
tional 43 people a year; and (5) increasing farmers' income 
by 50-70%. 

4'.
 

TURBINE and HAMMERMILL are technologies employed in the hydro-

powered grain mill project in Zimnbabwe. 

t -Y, 

MAIZE intO isone aq ecoinonic ".segw-industry which is expanding the 

Technology 

Initial industries to be established include a bakery, a mill, 
and a shoemaking plant. Industries which the project may 
later establish include vegetable oil production, peanut proc
essing, and fruit and vegetable processing. 

Achievenwnts/Findings: 
A maize mill and a general store are in business and report 

strong sales. A third unit, a bakery, has been closed due to 
lack of flour, but may soon reopen. A fourth, a replication 
of the ATI Sunflower Oil Press from Tanzania, is expected 
to be under way in 1987 The quality of management and 
bookkeeping in the production units rose substantially dur
ing the year. 
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ASIA PROJECrS
 

Venture Capital Company, Indonesia 

Project Partner: 
Yayasan Dian Desa (YDD) 

Purpose: 

To create jobs and increase incomes of the rural poor byestablishing village-scale manufacturing industries using ap-
propriate technologies developed by Yayasan Dian Desa(YDD) and financed by a small venture capital companyestablished by the project as joint ventures between YDD andlocal entrepreneurs. 

Expectations/Techn'zoloyi : 
Ifsuccessful, the company will have invested in 25 to 30 profit-making village industries by the fifth year of the project. These 
enterprises will have strong backward and forward linkagesto the rural poor by (a) adding value to under-utilizedunder-valued orraw materials, (b)providing products and services to rural consumers at lower prices, and (c) providingrural-based employment. In addition, this project will pro-vide small producers with opportunities to buid their equi-

Subject to feasibility studies demonstrating the commercialviability of particular production technologies, the project wii!invest in a variety of village-scale manufacturing industriesthat use appropriate technology, such as: 
Coconut shell flour: Operating at 50% capacity estimated pro-
fits of the enterprise after one year are $20,700 annually with 
an internal rate of return of 31%. 
Sago palmn noodle production: Operating at 60% capacity,estimated profits of the enterprise after one year are $41,106annually with an internal rate of return of 29%.
 
Rice husk briuetting: Operating at 
a productkm capacity of2.5 tons a month, estimated profits of the enterprise after one
year are $5,844 annually with an internal rate of return of 40%.
Small rural industries could realize significant daily savings
in fuel costs by replacing kerosene with rice husk briquettes.
 

Achievemnents/ Findings: 
One venture was established-a shrimp hatchery. YDD invested $35,000 in this venture. Within 
 nine months afteroperations began, the venture partner purchased all outstand
ing shares. 

After exploring other possible ventures, it became apparentthat administrative requirements of small-scale ventures inIndonesia needed to be adjusted to conform to Javaneseculture. Traditional customs view written contracts with Suspi-cion. Agreements are made verbally before a village head-
man or in a mosque. Based on these and other experiences,
the project has been redesigned to use venture capital to promote a single technology--shrimp production. 

Revised Purpose, Technology, and Expectation statements 
follow: 
follow:
 

Purpose: 
To demonstrate a delivery mechanism using small venturecapital investments and a vertically integrated service company to promote YDD-tested shrimp raising technologies.Small pond (tambak) owners will increase their incomes byproducing quality products for the domestic and international 
markets. 

Expectations: 

Upgraded pond management may increase production by asmuch as 100%, thereby benefiting the 40 small pond owners.
A sharedmany smallprofit/riskpond ownersfinancing arrangement should attractto adapt the upgraded pondmanagement technology. Laborers will be hired to assist eachparticipating farmer; thus more 
than 40 jobs will be created.
 

Techiioloki ,The project will test the economic and social impact on smallpond owners of a vertically integrated approach combininga hatchery, financing through profit-sharing, technicalassistance, and a feed production unit. Technology dissemination will include initial introduction of the medium-densityimproved shrimp culture and management techniquesdeveloped by YDD; funding through a shared profit/risk arrangement with small pond owners; marketing and technicalassistance; and a continuous supply of quality shrimp fry and 
feeds. 

-0
 

SIIRIMP RAISING TECHNOLOGY developed and tested by YDD in Indonesia, will be pnmioted via venture capitalinvestment and vertically in
tegrated service company. 
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Turbine Driven Agro-Processing, Nepal 

Project Partner: 

New Era 

Purpose: 
lib test the technical and commercial feasibility of a locally 
designed and manufactured turbine-driven heat generator to 
be employed in agro-processing enterprises in rural Nepal. 

Expectations: 

The project will increase the incomes of over 600 households 
through backward linkages to agriculture. The profits 
generated by the enterprise will be invested in other produc-
tive ventures in the region. In addition, the project will test 
the potential of community-owned agro-processing enter-
prises, based on the heat generator, to create off-farm employ-
ment in industries with strong linkages to agriculture in the 
hill regions of Nepal. 

This applied research project will assess the technical and 
commercial viability of awater turbine-powered, mechanical 
heat generator-kettle unit as acost-effective source of process 
heat for manufacturing food and related products in the hills 
of Nepal. Initially the enterprise will process citrus fruits and 
dairy products for local markets using simple boiling methods 
and, if successful, expand to other products including soap, 
dried fruits, vegetables, and spices. Although water turbine 
technology has been widely and successfully tested in the 
hill region of Nepal, most such turbines are utilized solely 
for grain milling and oil expelling, which do not exploit the 
full capacity of the generators. This project will diversify and 
expand the use of a heat generator to take advantage of the 
available capacity of the technology. 

Achievements/Findings: 

Water turbine and complementary milling and oil expelling 
equipment were installed. A village cooperative consisting 
of 300 families in the project area has been established. The 
heat generator unit has been manufactured and is undergo
ing testing and modification. 

Wool Spinning, Nepal 

Project Partner: 

Association of Craft Producers (ACP) 

Purpose: 

To commercially introduce an improved wool spinning 
technology among small producers that will increase off-farm 
employment and incomes of small-scale yarn producers and 
provide areliable supply of high-quality yarn at acompetitive 
price to the hand-knotted carpet industry. 

Expectations: 
Ifsuccessful, the project will establish 40 wool spinning enter
prises, employing over 800 cottage industry producers. After 
three years, annual income of the 800 women employed will 
amount to $117,572, which compares favorably to total annual 

income of $52,000 using traditional methods of spinning. 

Teclology: 

The project will use improved, locally produced cradle wool 

pickers, drum carders, and flyer treadle spinning wheels. The 
equipment can be (a)manufactured by local carpenters us
ing local materials, (b)easily maintained and repaired in rural 
areas, and (c)adopted by small producers after ashort train
ing course. The improved technology will increase the pro
ductivity of hand-spun yarn producers by 4 to 8 times over 
traditional methods, reduce the cost of wool yarn produc
tion by nearly 30% after profits, and enable cottage industry 
producers (mostly women) to spin the uniform, high-quality 
yarn demanded by the export market. 

Achievements/Findings: 

A mid- term evaluation of the project indicated that the proj
ected small-scale spinning enterprises would not be com
mercially viable. This finding, when combined with the dif
ficulties that emerged in relations between ATI and AC, led 
to the early termination of the project. 

N 1 .. 

uwas built bj Nepalese rarpenter.IMPROVED SPINNING WHEEL 
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Industrial Salt Production, Philippines 

Project Partner: 
Filipinas Foundation, Inc. (FFI) 

Purpose: 
To demonstrate that small producers, using improved solarsalt production techniques, can substitute costly imports withlocally produced, high quality salt products and basicchemical by-products for household and industrial 

consumers.
 

Expectatios: 

This project will demoastrate the potential foreign exchangesavings to be gained from development of the local solar saltindustry in order to produce local products which cansubstitute for imports. The yield per hectare of salt works willincrease from 15 to 275 tonnes/hectare. Incremental incomeincreases to industrial salt producers are expected to be about$1,280 per hectare, assuming a price difference of $1.60 per30 kg bag between crude and industrial salt, and about a50%per hectare yield increase. Two additional jobs can be createdfor each hectare used in industrial salt production due to an-ticipated higher yields per hectare. In addition, the costs and 
benefits of processing marine chemicals from waste bitterns 
will be examined. 

Technology: 

This project will iintroduce an improved method of small. scale
salt-making into the Philippines. The improved method ismore economical and results ir.a salt product which iscleaner 
and more dense. In addition, compact crystals with apurity
of 95% and above are achieved. Major differences betweenthe improved method versus traditional methods include: 
(1)arigid process control in which the flow of water is chan-
nelled through successive ponds so that the salt concentra-tion rises in controlled stages, thereby reducing the percent-
age of magnesium and potassium salts in the final product;

(2) tile use of the more economical "multiple irrigation
system," i.e., the repeated flooding of brine onto the 

crystalizers to make up for evaporation loss and the release
of bittern at regular intervals; (3) the release of brine onto the
crystalizers at deeper levels (5-6 cms. vs. 1-2 cms.); and(4)the possibility of processing marine chem icals from waste 
bittern s. 

A chieve mnents/Finidg s: 

A technology assessment, conducted prior to beginning the
project, indicated that tile proposed technologies would notachieve their intended purpose. Therefore, this project never 
materialized. 

Organic Fertilizer, Philippines 

Project Partner: 
Filipinas Foundation, Inc. (FFI) 

Purpose: 
To demonstrate the commercial viability of decentralized,
small-scale production enterprises, which deliver a stableorganic fertilizer product of consistent quality and at areasonable cost. The intended market is small-scale rice andcorn farmers seeking to lower production costs and increase 
yields. 

Expectations:
This project will generate additional income benefits to smallpoultry farmers, Ipil-Ipil (Leicaena h'ucocephala) leaf gatherers,and rice and corn farmers. Rice and corn farmers can realizebetween $14 $24 savings per hectare through reduced fertilizer costs. Yield increases of up to 20% can be realized overthe short term, increasing gross revenues by approximately$86 per hectare. Each of the 40 proposed fertilizer plants willemploy at least 10 people, thereby creating at least 400 jobsin rural areas. The project will also stimulate foreign exchangesavings by decreasing the need for imported chemical 
fertilizers. 
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Technology: 

The project will verify the production technology for "Anihan 
2000" fertilizer and test the efficacy of the resulting organic 
fertilizer products. The least-cost formulation of the product 
will be developed through (I) strict quality control of the raw 
materials used at present, and (2) the substitution of various 
agricultural wastes which have little or no commercial value. 
The Anihan fertilizer technology depends on the composting 
of specified animal waste, plant biomass, and minerals under 
controlled condlitions to ensure a reliable product of consis
tent quality. The technology overcomes the major problem 
associated with organic fertilizer manufacture - variable 
nutrient composition - by standardizing the raw materials 
used and tapping a single source of dolomite and rock 
phosphate minerals, the quality of vhich will be monitored. 
'hrough chemical analysis. 

,ch ievetnents/Findhins: 

The plant has been commissioned. FFI has developed three 
new least-cost fertilizer formulations for use primarily with 

corn and rice crops. New products are being test marketed. 
Farni trials utilizing new products have been undertaken to 
determine efficacy under field conditions. 

Rural, Small-Scale Industries Development, 
Philippines 

PNioect Partner: 

Filipinas Foundation, Inc. (FFI) 

Pu rpose: 

To test a rural, small-scale industries strategy designed to 
create jobs and increase incomes of poor people. Manufac
turing enterprises will be established that use appropriate 
technologies appraised by the Filipinas Foundation and 
financed by a venture capital mechanism established by the 
project. 
Ex atit~s/'ri.i olog: 
pecats/'hl yat 


Based on estimates of enterprises proposed, over the five-
year project life, approximately 250 new jobs would be created 
and more than 30,000 farmers would increase their incomes 
through raw materials supply or through reduced cost of 
commodities produced. If such outputs are achieved, 
preliminary estimates indicate that $1.46 in direct and indirect 
economic benefits will result from every $1.00 invested by the 
Venture Capital Company during the project's first five years. 
Subject to feasibility studies demonstrating the commercial 
viability of particular production technologies, the project will 
invest in a variety of technologies, such as: 

Village rice miilling: 592 rural families will increase their incomes 
through an increase in tilerice recovery rate from 50% to 65% 
and a 10% decrease in their transport and milling costs. Coin-
pany profits over a 5-year period will total $19,086. 
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MUSHROOM ENTERPRISE in Philippinesemphnjs 1Hfull-tine and 5 
part-time uvrkers, such as Edite Geianii, lpart-time tmuishrmoio packer. 
Business expects li euter contact rwer stast, shortl. 

Agar-agar processing: At least 180 families will increase their 
incomes from seaweed harvesting by 30% and over 21 jobs 
will be created in the processing plant. Company profits over 
the 5-year project period will total $46,043. 
Auricularia intushrooin spawU pWduction: Six jobs will be created 

the enterprise and ten rural contract growers will increase 

their incomes by $75 per month. If viable, additional enter
prises can be established, realizing significant savings in 
foreign exchange. (Currently 70% of the 24,000 kilo/yr national 
demand for Auricularia mushrooms is met by imports). Coin
pany profits over the 5-year project period will total $75,125. 

Achievemlents/Findings: 
Feasibility studies indicated that agar-agar processing and 
vility ie dcate commrally successinl Ther in 
village rice milling would not be commercially successful. The 
mushroom enterprise has achieved a positive cash flow after 
one year of operation. It projects anet profit of $4,500 for 1987 
and cou.d begin paying dividends by the end of year three. 
The mushroom and spawn substrate production enterprise 
employs 14 full-time and 5 part-time workers and expects to 
expand to the contract grower stage shortly. 
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Wet coconut processing is the newest small-scale rural enterprise financed by the project. This enterprise uses an im-
proved version of the traditional wet processing method toproduce coconut oil, soap, charcoal, animal feeds and vinegarfor local consumption. Expectations are that 15 jobs will be 
created in each village-scale coconut processing plant; annualprofits of each plant will range between $12,000 and $15,000.
At tile end of five years, coconut farmers/employees will ownat least 30% of the stock in the plant. The Philippine Ministryof Agriculture has committed Government funding for three 
village COConu1-t processing plants. 

MOTOR-RUN spindl'tatetN scniu. coconut meat fitan shell in u't coconutprocessing plat in Philippines. Each villase cocomut plant crates 11 jobsfor unskilled lalor plus four hchiil/at inistratit~epositions. 

Cinnamon Processing, Sri Lanka 
Project Partner: 
Appropriate Technology Consultants (ATC) 

Purpose: 

To increase incomes of small-holder cinnamon producers bystrengthening their competitive advantage in producing andselling processed cinnamon products. Traditional technologywill be upgraded, marketing techniques will be improved andquality assurance procedures will be introduced,
Expectations: 

AC and the Ambalangoda Cinnamon Growers Associationwill establish a small-scale cinnamon processing company tocommercially test the improved technologies. Improvementsin extraction efficiencies will earn leaf oil producers $25 more 
per acre harvested per season. The incomes of 150 cinnamon 
growers/producers will increase 5-25%. Each plant will create8-10 jobs; some of the small-holder cinnamon producers areexpected to elect to take equity participation in the plant. 
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CINNAMON BARK is trucked to market in Sri lmnka. 
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Technology: 

The traditional technology for distilling cinnamon bark andleaf oil has a low overall extraction efficiency, wastes fuelwoodand results in a final product of inconsistent quality. Seriousproblems include inefficient condensation systems and poorfiring techniques. The project will manufacture and test animproved still. An improved condensor will be introduced,increasing extraction efficiency 250% compared to the traditional bark oil stills and 27% higher than modern, stainlesssteel models. Firing techniques will be revised to reducescorching and the internalcontrol still's pressure andtemperature. A number of additional design features will be
improved to facilitate loading and unloading, oil collectionand increased capacity. 

Achievements/Findigs:
A technical evaluation of the traditional cinnamon bark oilstill is under way. A baseline data survey of cinnamon producers in Ambalangoda is being conducted. 
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IMPROVEMEN'rS in traditional ciuiaonpesinguill benefit 250 siall
scale grvwers/producers in Sri Lanka. 
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Computer-Video Training, Sri Lanka 

Project Partner: 

Dasuna Enterprises, Ltd. 

Purpose: 

To develop, test, and evaluate the application of computer 
and video-based training for the transfer of technical skills 
to rural villagers in Sri Lanka. The project will test the cost-
effectiveness, sustainability, and impact of computer-video 
training on increasing tile incomes of small-scale spice 
growers in 10 rural villages in the Matale, Kegalle, and 
Kandy districts. 

Expectations: 

Ifsuccessful, this technology will have major implications for 
the transfer of needed technical skills to rural populations 
in other developing countries. This project will add value to 
the resources or more than 3,000 rural families by increasing 
their ability to produce higher yields and better quality spices. 
A spice-trading scheme will also increase the incomes of 
small-scale spice growers. 

Technology: 

This project will adapt an innovative education and exten-
sion methodology to the educational levels, skills, and con-
ditions found in rural villages in Sri Lanka. The technology 
enables local specialists in spice cultivation, extension, village 
education, and communication to design and extend high 
quality educajion and training programs to rural areas of the 
country. The technology employed by the project consists of 
a series of training videos and computer-based lessons that 
teach basic skills in spice cultivation, harvesting, and dry
ing. This method has proven very successful in transferring 
technical skills in a cost-effective manner in the U.S. This proj-
ect represents the first attempt to test its effectiveness in 
transferring technical skills directly to rural nopulations in 
a developing country. 

Achievements/Findings: 

After a trial period, the spice-trading component of the proj

ect was dropped from the project plan. Experience showed 
that it was difficult for a new company to enter a market 
already controlled by established spice-trading firms. The proj
ect now devotes full attention to the training component. A 
Sinhala character set was de-eloped using PLAI software 
for use on the computer. Computer lessons on spice process
ing and cultivation have been prepared to us? in combina
tion with videos and training manuals. Four educational 
video films on cultivation and processing of cloves, car
damom, pepper and nutmeg/mace were produced in Sinhala. 
Baseline data has been collected from 22 villages. 

Mahaweli Rural Industries, Sri Lanka 

Project Partner: 

The Mahaweli Authority of Sri Lanka 

Purpose: 

To establish a private investment company to finance and 
operate joint ventures in small- and medium-scale industries 
which use innovative technologies to create jobs, build equi
ty, and increase incomes of the rural poor. 

Expectations: 

Based on an analysis of the first four investments under con
sideration, the planned 12 investments will directly create 270 
jobs. The effects of the project are estimated to be at least $2.00 
in direct and indirect economic benefits for every $1.00 in
vested by the company during the first five years of opera
tion. Owners' equity will also accrue to many rural producers 
who will own shares in the industries financed by the project. 

Technology: 

The Mahaweli Authority of Sri Lanka and ATI will jointly 
establish a private, limited liability company which will seek 
out venture partners (individual entrepreneurs, people's com
panies, producer associations, etc.) to establish industries 
related to agricultural product and waste processing, farm 
equipment, and local mineral resource utilization. The com
pany will promote the commercialization of innovative 
technologies, balancing high risk projects with less risky yen
tures to assure the company's profitability. Investments will 
be made on the basis of comprehensive technical, commer
cial, and market feasibility studies. 

Achievementsl/Findings: 
The Mahaweli Venture Capital Company (MVCC) was incor
porated and the first Board of Directors meeting was held. 
A manager of the investment company has been appointed. 

Business plans for initial investments in small-scale chili 

grinding, vinegar production and dairy products processing
are being prepared. 
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Protein-Enriched Cassava, Thailand 

Project Partner: 
Population and Community Development Association (PDA) 

Purpose: 
To develop and commercialize a biotechnology, discoveredand researched in Thailand, which enriches the nutritional 
content of cassava up to 25% in protein content, enabling theproduction of a low-cost, highly nutritious stock feed. 

Expectations: 

Thousands of small-scale pig and poultry farmers will be ableto improve their cash incomes by using this lower cost stockfeed, equivalent in nutrition to conventional formula feeds 
which use high-cost imported protein sources. The projectwill demonstrate the commercial viability of a small-scale production plant. Each plant will serve approximately 500 smalllivestock farmers who will increase their profit per pig raisedby 21-34% as a result of lower feed costs. Additional incomebenefits will accrue to cassava producers who will sell theirproduce to the plants. 

Technology: 

This technology enriches the protein content of cassava byusing a combination of a mold and a yeast in a solid substratefermentation process. Unlike most other cassava enrichmenttechniques, this new technique lends itself well to in-termediate-scale and cottage level production due to its lowcapital requirements and its labor intensity. 

Rhizobium Inoculant, Thailand 
Project Partner: 

SITA Foundation 

Purpose: 

To introduce rhizobium inoculant, a natural bacterium thatfixes atmospheric nitrogen in leguminous plants, and gainits acceptance by soybean growers as an integral part of pro-
duction inputs available 
to increase soybean production in 
Thailand. 

The use of rhizobium is expected to enable thousands ofsmall-scale growers to increase productivity, lower costs, andincrease soybean production in Thailand, where two-thirdsof the national requirements, or 324,000 tons, are imported 
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MOISTENING CASSAVA chips istheft'irst step i, prvtein-enrichedcassava 
technology. 

Achievements/Findings:
Consistent fermentation has been realized using a Koji-type 
bioreactor with yields of 11-12% (true protein) of proteinenriched cassava. Protein contents of 25%+ achieved underlaboratory conditions could not be duplicated in the field.The final product is a feed supplement rather than a complete stock feed. Extensive feeding trials with swine indicateno toxicity, and a good feed conversion ratio. Due to currentlyunfavorable market conditions for cassava in Thailand, theresults of this research will be used in a commercial enterprise to be established in another country. 

annually. If successful, the project will increase the incomes
of 1600 farmers by at least 25%. After five years, 20 production plants will be established, reaching over 16,000 farmers
 
and producing an annual net gain in income of $2,782,600

to farmers. 

Technology:
Rhizobium, a soil bacterium that occurs naturally, works ina symbiotic relationship with legumes fix atmosphericto 
nitrogen in the soil. The use of rhizobium inoculant with certain legumes increases plant productivity from 20-50% andlowers production costs up to 60% by reducing the need forimported nitrogen fertilizers. This project will develop a simpIe, small-scale production process for producing rhizobium,based on an aerobic fermentation process using a seed cultureand a growth medium under aseptic conditions. A small-scaledecentralized rhizobium production unit with a capacity of 



8 tons/year will be established to serve difficult to reach rural 
markets. 

Achievements/Findings: 

800 small farmers participating in this project have achieved 

25-30% increases in soybean productivity. Some farmers 
report increases in soybean productivity of 70% ranging to 
a high of 1670%; increased profits from soybean production 

to $300 per farmer. The technicalin 1987 ranged from $100 
feasibility of small-scale decentralized production of 
rhizobium inoculant has been successfully demonstrated. 
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.Feasibility 

MALEE SLI WA NA-ADII, SVIA s Executive Director, examines bags of 
aseptic growth ntedium inoculated with rhizobium that are ready to le sold 
to local soji.tean farmers. 

Rural Small-Scale Industries Program (RSSI), 
Thailand 


Project Partner: 

Population and Community Development Association (PDA) 

Pt rpose: 

To establish a small finance and technical assistance company 
which uses venture capital and credit mechanisms to invest 
in rural small industries based upon improved production 
technologies which pass technical assessment, commercial 

appraisal, and economic benefit analysis. The company's ob
jective is to increase income and employment opportunities 
in rural areas directly through jobs in small industries and 
indirectly by increasing the demand for raw materials pro

duced by rural farmers. 

Expectations/Technologies: 

More than 40 companies will be established and approximate
ly 7000 people will benefit from the project. Subject to 

feasibility studies demonstrating the commercial viability of 
particular production technologies, the project will finance 
a variety of industries, such as: 

Bamboo grass ,,at production: Annual income to 300 rural 
farmers of $43 a month or $350/season with company profits 
of $13,000 per 8 month production cycle. 

Powdered pepper processing: 50 producers would sell to the 
Gross annual income to farmers would be $1,800 an

nually plus shares in the profits, and company profits would 
total between $15,000 - $24,000 a year. 

Shrimp paste manufacture: Annual payments to local fisherpeo
pie to total $26,000 with company profits of $2,900. 

AchievementslFindings: 

studies for powdered pepper processing and 
shrimp paste manufacturing indicated these ventures could 
not be commercially successful. Additional feasibility studies 
resulted in establishment of the following small-scale 
industries: 

Bamnboo grass mat production:300 rural subsistence-level farm 
families are participating in the project; Thai Bamboo Plait 
Industries (TPI)has diversified the product line to include 

Insce trats and window blinds. 

Environmental Sanitation Materials Plant: This joint venture 
among village associations, the PDA-owned Ban Pai Develop
ment Company and RSSI Co., will manufacture mortar blocks 
and other components used in construction of pour flush 

latrines. Majority equity ownership in the company will 
gradually be transferred to local village groups and/or in
dividuals. Plant installation is complete and production is 

ongoing at 98.9/0/ of target. During the first six months of pro
duction thro.ugh 31 March, 1987 this company posted net 
operating profits of US $2,694. 

Bamtboo Slot Processing:The business plan has been approved 

for small-scale processing and canning of bamboo shoots for 
export and domestic markets. More than 150 rural households 
will benefit from a stable market for produce and from earn
ings of equity shares held in the company. Annual company 
profits are expected to be $12,000 - $15,000. 
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LATIN AMERICA /CARIBBEAN PROJECTS
 

Linares Pump, Latin American Region 

Project Partner: 
Save the Children Federation (SCF), Latin America/Caribbean 

Purpose: 
To transfer the Linares Pump, developed in Colombia, toseveral Latin American countries, and to test the technology'ssuitability for supplying water for irrigation, livestock, anddomestic uses. 

Expectations: 
A Linares Pump (cost $400) will irrigate one-third of an acre
of land at a cost less than that of purchasing irrigated land.At least 320 farmers in 4 countries will visit the 9 LinaresPump test sites for demonstrations. It is anticipated that the
project will lead to the establishment of rural-based pump
producing enterpri, es in each country. 

Technology: 
The project will install the Linares Pump, a stream-powered
water pumping device originally developed in Ubaque,Colombia, and successfully tested in several other Latin
American countries. The pump is an easily disassembledwaterwheel with double pistons that operates effectively instreams with depths between .4 and 1meter and flows of .7 
and 1.5 meters per second.
Achievemeuts/Findings: 

Jesus Linares' pump was awarded first prize for product in-
novation by the Colombian Association for Small Industries
in April, 1986. Nine of the 27 pumps manufactured by theUbaque metal working shop were shipped to four LatinAmerican countries. Senor Linares trained local teams on sitein the assembly and installation of these pumps, which areserving as demonstration centers for local farmers. 
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LINARES PUMP a stream-powered waterpumping device for irrigation,
is being demonstrated in four Latin Amnerican countries. 
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QLIALIlY 01LIFE improves for thousands of people in developil,' Cowl
tries
once thit gain access to a wheelchair 

Wheelchair Production,
Latin American
 

Region
 
Project Partners: 
Fundacion de Educacion Suerior (Colombia), Fundaci n
Hondurena de Rehabilitacion e Integracion del Limitado
(Honduras), Centro de Rehabilitacion Vocacional 
(Guatemala), Programa de Ayuda a Pequenas Empresas(Dominican Republic), CIPDEL (Peru), Ralf Hotchkiss &
Associates (USA) 

Purpose:
To assist small-scale enterprises in Peru, Colombia,Guatemala, Honduras and the Dominican Republic to commercially produce a wheelchair adapted to rural conditions 
in developing countries. 

Expectations: 
This project will establish at least 12 small-scale wheelchair 

enterprises in 5 countries. Each workshop willhave a production capacity of 100 to 300 chairs per year. Collective annual production capacity will total at least 2500wheelchairs. Lines of credit will be extended to rehabilitation institutes to enable them to sell ATI/Hotchkiss
wheelchairs to the poor. 

Technology: 
The Hotchkiss design, developed under an earlier ATI grantsubsequently field-tested throughout Latin America andPhilippines, results in a very lightweight, durable, folding 
wheelchair that is well-balanced and adaptable to individualfittings. The chair can be manufactured in small metalworking shops from locally available materials. A productionmanual and a standardized tooling set for wheelchair pro
duction were designed to facilitate widespread dissemination 
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of the technology and to ensure quality control and standardi-
zation of the product. 

Achievements/Findings: 

Ten small-scale wheelchair production enterprises have been 
established in five countries in Latin America. This project 
has been replicated in Sri Lanka and Zimbabwe and small-
scale production facilities are expected to be established world 
wide. Four hundred chairs will be produced in 1987 in 
Colombia and two hundred chairs are expected to be produced 
in Peru. In Colombia, Carvajal Fundacion and the Corpora-
cion Regional de Rehabilitaci(an del Valle de Cauca instituted 
a consumer credit system that enabled more than 150 low
income individuals to purchase the chair in 1986. An en
trepreneur in the Dominican Republic who only received 
training has been able to finance a small production facility. 
Smaller projects in Guatemala and Honduras will coitinue 
to produce in accordance with local market needs. The 
wheelchair manual, Independence through Mobility, is being 
translated into Spanish. 

Lime Kiln Technology, Costa Rica 

Project Partners: 

Instituto Tecnologico de Costa Rica (ITCR) and Coopera
tiva Nacional de Productores de Cal (CONAPROCAL) 

posPrpose: 

To develop and test an improved process for small-scale lime 
production in the country, using an improved kiln design 
which should increase the production and quality of lime, 
and to create a revolving fund to finance the application of 
the new design in at least 45 lime producing businesses. 

Expectations: 
More than a thousand people who work in the industry will 
increase their incomes due to a higher sales volume of good 
quality lime and direct savings in energy costs from a reduc-
tion in the consumption of firewood and imported lime. 
Results of the project will be documented and disseminated 
to enable replication of the technology in other parts of Cen-
tral America and the Caribbean. 

Technology: 

The ITCR will develop and test an innovative kiln design to 

produce hydrated lime. The design enables continuous pro-
duction, is thermodynamically efficient (reduces energy 
losses), and uses the structure of existing shaft kilns. Recom-
mendations will also be made to enhance the hydration pro-
cedures to produce high quality lime. 

Achievements/Findings: 

The ITCR has developed an innovative kiln design that 
enables batch and semi-continuous lime production. A pro-
totype kiln was constructed in Patarra using the structure of 

an existing shaft kiln, and an experimental mechanized hydra
tion facility was built. Based on results of production trials 
and a technical evaluation, modifications are being made to 
the prototype. Commercial production, using tile new design, 
is expected to begin by the end of 1987. In 1988, ATI will finance 
four small-scale lime enterprises which will use the improved 
design. This project has already resulted in improved lime kiln 
designs in another ATI project in Botswana. 
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FIRING TRIALS have been contdUcted inprototype kiln in 
Costa Rica. 

Swine Feed, Dominican Republic 

Project Partner: 
Centro de Investigacion y Mejoramiento de Produccion 
Animal (CIMPA) 

Purpose: 

To establish a commercial system to improve the availability 
of specific feed ingredients and related inputs to small-scale 
swine producers. 

Expectations: 

If successful, up to 2,000 farm families engaged in small-scale 
swine production in the Cibao region of the Dominican 
Republic will earn an additional $83 per year (average) by 
lowering their costs of production. Ten local vendors of the 
supplies such as farmer cooperatives and agricultural sup
ply stores, will each increase their annual net income by 
approximately $5,000. 
Technology 

The project will combine traditional feeds available on the 
farm with high-protein feed supplements, molasses, ramie 
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(introduced from Asia), veterinary supplies, and appropriatehog raising equtipment to enable participants to both lowerhog aisng (J~prienttonabl paticpans t boh lwer 
net feed costs and to increase feed conversion efficiencyMolasses is a by-product of the sugar industry and is the 
cheapest commercial feed ingredient available in theDominican Republic. igh protein feed supplements art a 
product of the animal feed industry,
Achievements/lFitdings: 

To date, 900 small farm families have increased their income 
by an average of $12 5 /yr.-exceeding project expectations by66%. Small farmers are planting ramie and view this as anadditional locally grown nutritious pig feed component. The
number of small rural shops selling feed (20) is double the
original project goal - an indicator of both demand and profitability. The farmers report a weaned pig average of 8 proximately the average in developed countries. 

ap-

The project has proven conclusively that the large exotic pigs,
imported after the swine fever eradication program, can beprofitably weaned and fattened by large numbers of smallscale farmers using a selection of locally produced feed 
components. 

Wool Production and
 
Processing, Guatemala
 

Project Partners: 
Fundacin Para El Desarrollo Integral de Programas
Socioecon~micos (FUNDAP). The project has been funded as a joint venture by ATI and U.S.A.I.D./Guatemala. 
Purpose: 

To demonstrate the effectiveness of a system of improved 
small-scale wool production and processing technologies 

Iwhich will increase the quantity and quality of wool suppliedto the weavers of export quality artisanal wool products. Thewool products will be marketed through a commercial enter
prise owned by the artisans. 

Expectations: 

thousand Guatemalan highland families who dependon sheep for their livelihood will increase their incomes fromsale of wool from $90 to $250 per year. Wool production inthe highlands is expected to double; 100 wool spinners will 
double their output and triple their incomes; 300 weavers will
triple their incomes, a result of increased output of exportquality products sold by the new marketing enterprise. Inaddition, more than 20,000 subsistence farmers who raise sheepinaddition to grain will increase their incomes because of 

Twelve technical assistance centers will be established in the 
highlands. Through the introduction of improved breedingstock, establishment of artificial insemination technology, 
selection praics adiproved feed technology, the qualityan a ctices, and im o ved f ro te s willhe inad quantity of the wool obtained from the sheep will be increased. Improved shearing technology, the introduction of
 a wool classificationesea couring technology willenable farmers to deliver a better product. Drum carders to 
replace laborious hand carding will be introduced and produced locally. The traditional hand-operated spinning wheel
will be modified with a flyer bobbin to enable spinners to
increase yarn output. Market assessment and strategy for
mulation, marketing techniques, and a quality control systemwill be incorporated into the artisan enterprise. 

Achievements/Findings:
Implementation of this project has just begun, so it is too soon 
to list achievements and findings. 
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WOOL PRODUCTIONin Guatentalan highlands is expected to double as 
a result of ATI/U.S.A.I.D. Wool Production and Processingproject. 
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Cassava Processing, Haiti 

Project Partner: 

SociLte Agro-Industrielle de Valorisation Agricole de Camp 
Perrin (SAVACAMPE) 

Purpose: 

To determine the commercial viability and replication poten-
tial of a rural-based, small-scale cassava processing plant with 
a daily capacity of up to 1.5 tons. The plant will produce 
cassava flour for use in local bakeries as well as develop new 
cassava-based products. 

Expectations: 

Ifsuccessful, (1) at least 200 hectares of marginal lands will 
come under cassava cultivation (2) 300 to 400 small-scale 
farmers in the area of the plant will have a new market outlet 
for cassava, and (3) these small-scale farmers will increase 
their incomes by 12-20% by selling to the plant. In addition, 

Farm Support Enterprises, Mexico 

Projct artnrs:systems
Project Partners: 
6'n y Capacitaci'n para el 

Centro de Ense~anza, lnvestigaci

Desarrollo Agricola Regional (CEICADAR) and Colegio de 

Postgraduados de Chapingo 

Purpose:populationsPurpose: 

To establish 21 rural micro-enterprises in the temperate zones 

of Mexico. These businesses will provide the equipment, sup-
plies, and services required by small farmers to support im-

proved farm production techniologies. 

Expectations: 

Ten feed distribution enterprises will be established to pro
vide a high-protein feed to small farmers engaged in milk pro
duction. Each enterprise will serve an average of 30 farmers, 
each of whom owns from three to ten milk cows. Six nurseries 
will provide 28,000 budded certified fruit trees annually to 
750 farmers. A medium-sized manufacturer will be contracted 
to produce 400 animal-drawn corn planters for sale or rental 
through the project. In addition, two machinery service sta
tions will be established to privide mechanized forage 
harvesting and processing services to small farmers. Two 
small cheese production plants will also be established. In 
total, over 1,000 farmers will increase their incomes through 
the improved production practices made possible by the sale 

of necessary inputs. In addition, 48 jobs will be created in 
rural areas and $82,000 in profits will be generated annually 
by the 21 micro-enterprises. 

Technology: 

This project links an effort to develop and disseminate im
proved farming systems with the rural based enterprises re-

it is expected that 3 additional processing plants will be 
established in other rural areas. 

Technology: 

The village-scale production plant envisaged by this project 
was designed to incorporate an improved mechanical peel

ing device, a mechanical chipper, a small hydraulic press, im
proved solar drying chambers and a hammermill. 

Achievements/Findings: 

ATI terminated this project when the enterprise failed to 
materialize; the equipment was acquired but never used. 
The major problems resulted from lack of management and 
lack of organization. The project participants, living in a 

remove rural village, did not understand nor share the proj
ect goals, set by the implementing organization located in 
the Haitian capital. This project outcome points out: 
1) village technology projects such as this one must be con
sistent with the economic development goals of the partici
pants; 2) on-site project management is essential fcr suc
cessful project implementation. 

quired to sustain these systems. The enterprises to be 
established by the project are based upon the improved farm 

production technologies developed by CEICADAR's farminggroup. These production technologies include: 

One-row animal drawn corn planter/fertilizer: Per season, this 

planter saves eight day.; of planting labor per hectare and two 
days of fertilizing labor compared with hand planting and 

fertilizing. Fertilizer is more evenly placed and higher plantare achieved. 

High proteinfeed for dairy cows: The Colegio has developed a 
onhigh protein feed for dairy cows that are usually fed 

rations containing a high cornstover content. This feed uses 
molasses and carriers of nitrogenous waste materials, such 

as chicken manure, as protein substitutes. The supplement 

MULTIBAR'S MANY USES make it an iivaluabletool forMexican fanwers. 
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reduces feeding costs by 45 cents per cow per day relativeto traditional rations, 

Achievenments/Findings: 

The Bank of Mexico, which is managing the project farm sup-
port enterprise loan fund, has agreed to add its own fundsto the loan pool if the lending experience during the first partof the project is successful. The Bank was persuaded to
change its lending criteria; it now grants loans to individualfarmers whereas previously loans were made only tocooperatives. 

Tile corn planter has been significantly modified into amultipurpose field tool, called a multibar, with attachmentsfor a reversible plow, a harrow, a corn planter/fertilizer/ap-
plicator and a wheeled cart for animal drawn transport of the 

Annatto Production, Peru 
Purpose: 

To (1)establish a commercially viable achiote processing plantthat produces export-quality annatto food colorant, (2) in-troduce new techniques for cultivating achiote trees fromwhich annatto is obtained, and (3) introduce a newlydeveloped technology for hulling achiote seeds for processing. 
Expectations: 

By the ,hird year of the project, more than 1,800 small farmers 
in Cuzco will increase their yearly incomes by approximate
ly $150 through a 35% increase in the prices paid for rawachiote seed. By the third year $330,400 in profits will beavailable for reinvestment and dividend payments to smallfarmers who are shareholders in the processing plant. The
project will create a total of 20 full-time and part-time jobs
in the first three years. Reflows from the project will be used
to establish a fund to promote subsequent economic development projects with the rural poor in the Cuzco region. 

Technology: 
This project introduces an annatto processing technology into
the Cuzco region of Peru which will increase the incomes of
the rural poor from sales of achiote. Relative to processing
plants located in Lima, this plant will benefit from aguaranteed source of raw seed and lower transport costs for
seed. In addition, tile
improved process design allows for an
increased extraction efficiency, and an improved filter cap
tures one-third 
more colorant than existing designs. This istile first attempt in Peru or elsewhere in South America tolocate an achiote processing plant in a rural area so that a
greater proportion of the benefits accrue directly to the small
farmers who grow the seed. 
Achievements/Findings: 

The dehuskers have been installed in several communities,
and appear to be helpful in speeding up achiote husk 

attachments to the field. The prototype multibar has beenenthusiastically received by the small farmers in field trials 
and is now ready to be manufactured. Tile multibar costs theequivalent of tile average revenue from sales of half a hec
tare of one year's corn yield.The first fruit tree nurser has been established and has ex
ched targety
ceeded targets to date: 12,000 seedlings germinated, 5,000 improved pear stakes rooted and 500 grafted high quality young
fruit trees are ready for sale. 
The pilot dairy feed plant has been established and is sellingchicken manure mix and molasses to 45 small farmers who 
own an average of three cows each. Pilot tests of rations showanimals maintaining or increasing volume output during dryseason (the main purpose of the feed). In addition, butterfat content of tilemilk is increasing slightly due to more effi
cient processing in tile rumen. 

removal. The critical element of annatto, the bixin, has beenrecovered in increasingly higher concentrations, raising theoutput's market value substantially. Improvements have been 
incorporated at the processing plant in Cuzco, especially inthe filtering and drying stages. Because they have a readymarket for an increasingly valuable crop, some of the co-opmembers are dedicating more of their arable land to achioteproduction. Thus far, management difficulties have preventedsale of the pigment from reaching its full potential. ATI looks 
forward to working with a new project partner to continuethe project and to replicate tile technology in several areas 
inPeru as well in other countries in Ltin America. 
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DEHUSKERS speed reoo'alof achiote shell. Achiote is source of atnatto,a food colorant used primariy in the dainj industry. 
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made in tne Cooperative's hydrological infrastructure. ThisPlacer Mining Equipment, Peru 
technological package will be tested and disseminated to other 
parts of Peru. 

Project Partner: 


Economia y Desarrollo de las Comunidades Achievements/Findings:
Comite de 
Campesinas de Acora (CEDCA) The recovery rate at the first mine has increased between six 

and ten times, doubling the value of tile shares held by the 
Purpose: 50 mining co-op members. Much of the proceeds have been 

To introduce new ore processing technologies for recovering reinvested in additional equipment to expand the site, and 

minerals and to improve the mining infrastructure of the Min- a larger mining concession has been granted by the govern
ment ministry involved. Tile cooperative members, many ofing Cooperative Santiago de Ananea. 
whom had previously worked in individual, isolated sites, 
now work together as a true co-op. A number of neighbor

- ing communities have visited the site and expressed interest 
in replicating the technology. 

i 	 Potato-Based Foods, Peru 

Project Partner: 

Centro Ideas 

.	 Purpose: 

To demonstrate that it is commercially and technically feasi
ble for small-scale rural enterprises to produce potato-based 

- ,foods for low-income urban consumers. 

MINING CO-OP MEMBERS inPeni an cxypecled to increast their iIcoppies Expectations: 

Inyan average of $2251/year as a result of the placer mining project. Four processing plants which produce a variety of potato

based foods will be established in rural areas. Using produc
tion levels established during the first three years of opera
tion, each plant will generate profits of approximately $11,000 
by adding value to potatoes and other agricultural products 

The mining cooperative will process five times its present such as barley, broad beans, corn, wheat, and quinoa. In
troduction of potato-based products into the diets of low incapacity of ore per day. The 65 members of the mining 
come urban residents will deliver substantial nutritionalassociation will increase their incomes by an average $225 per 

year from increased wage payments and dividends. The proj-	 benefits at a lower cost than alternative sources. 'he project 
will enable low income urban consumers to save approximatelyect will also create up to 60 new mining jobs within the 
$332,000 by purchasing potato-based foods in place of com-Cooperative. CEDCA will establish a Technology Assistance 

new jobs will be created inFund, comprised of an information center and loan fund, to parable substitutes. Forty-eight 
help disseminate minera! processing technologies and to rural areas. In addition, tile project will increase the incomes 

of 120 producers of potatoes and grains by approximately $97assist small-scale miners in Southern Peru to purchase new 
a year by providing guaranteed, easily accessible markets formining equipment. 
their prodiicts and by reducing transport costs. 

Tech nology:Tehogy
 

riffles, and Technology:
trommels, sluices.This project will employ 
The project will introduce commercial potato processingmonitors. Tle equipment, initially developed in the United 

States, has been adapted to meet the specific requirements technologies to different regions of Peru. The specific 

of the project area. The small-scale trommels will be the first technology, which combines the processing of potatoes with 
other grains and legumes, was developed by the Centroto be adapted for usL by small-scale mining concerns and in-

troduced for commercial application in Peru. Small-scale Internacional de ia Papa (CIP). CIP simplified the process
ing equipment while maintaining efficiencies and reducingmonitors and riffles will be significantly improved over ex-

isting models. Tile improved processing technology will in- investment costs. The basic potato-based food to be pro

crease tile mineral recovery rate from 60% to 90% and increase duced is known as the M-6 formula. This product has a high 

the daily throughput fivefold. Improvements will also be protein and calorie content, supplying up to one-third of the 
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major nutrients required daily by children. This dehydratedprduct can be used in the preparation of puddings, desserts,soups, stews, and beverages. 

Achieveinents/Findinkgs: 

A thorough review of the International Potato Center (CIP)
experimental plant was conducted. The land on which the 

m4 

..........
 

factory is located was acquired, licenses were obtained andinfrastructure required was developed. The pilot plant inHuancayo was completed, equipment was installed, and test 
runs were conducted. Following extensive taste tests, a varietyof final products and recipes were selected. Neighboring ruralcommunities were incorporated into the raw materials supplysystem. The plant will begin commercial operations by the
end of 1987. 

PROCESSING PLANT in Pens producces a shelf-stabl, pre-mix food made from potatoes, leginmes arid cereals. 
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Mini-grants Play Vital Role in
 
Project Planning
 

Min i-grants-small grants for
 
amounts usually less than $5,000-are
 
a critical part of ATI's development pro
cess. Before ATI commits itself to sup
porting a major development project, it 
often issues these mini-grants to deter-
mine the economic, commercial and 
technical feasibility of a particular ap-

propriate technology. Mini-grants may 
be used to manufacture a prototype, 
to test and evaluate a particular 
technology, to determine the 
need/potential market and/or ap
plicability of this technology, to collect 
data, both financial and socio-economic 
relevant to a current technology. 
Sometimes, although a technology has 
proven commercially viable in a par
ticular geographic region, ATI requires 
an assessment of the technology's ap-

plicability in another locale, proposed 
as a replication site. Final, ATI issues 

tomini-grants to support workshops 
assess interim and final results of a 
specific project, to further refine of alter 
technology within an already funded 
proect, and to support short-term 
technical and/or managerial assistance. 

A brief description of selected mini-
grants issued during the last year 

.Lllows: 

Barangay Teknolohiya (BATEK), 

Philippines, $4,778 


Purpos: To investigate the tech-

feasibility of establishing five rural o 
processing industries k -wn as the In-
tegrated Food Processinb System (IFPS) 
in the Philippines. 

The IFI'S emphasizes the 100% 
raw material inputs and 

utilization of utputseri oducut an 
multiple product outputs produced or 

partially processed either by householdproducers or in small-scale plants. This 

study was undertaken prior to develop-
ing a project involving a number of 
alternative modules for different crops 
which will test the IFPS approach. 

Although the final report presented 
five separate feasibility reports on 
specific processing modules--coconut, 
fish, banana, pineappleand mango-it 
did not analyze the IFPS concept for 
100% utilization of raw materials input 
in small-scale food processing in-
dustries. ATI was not provided with suf-
ficient information on which to base an 
informed judgment as to whether to 
proceed further with the IFPS concept. 

,,feasiility 

"prducig 

ENSIAAC, Cameroon, $4,790 
Tconcluded 

Purpose: To conduct a feasibility
study on the viability of making bread 
from composite flour and producing it 
on a commercial basis. The encourag-
ing results of this study, along with 
specific recommendations for commer-
cial application, and voluminous data, 
were incorporated in the project plan to 
produce composite flour goods. 

Environment Development Activities,Zimbabwe, $5,000 

determe te 

Purpose: To determine the eco-

nomic, commercial and technical feasi-

bility of having small artisans in the 
informal sector produce mini-grain 
dehullers for sorghum.. 

This grant would have replicated, in 
Zimbabwe, the mini-dehuller demonstra-
tion project being implemented in Mali. 
After four dehulling machines were 
fabricated by a local workshop, ATI con-

cluded that the proposed project part-ner's interests were not centered on 

commercializing the technology and 
catering to the demands of Zimbabwean 
consumers. 

Botswana Technology Center, 
Botswana, $5,000 

Purpose: To determine the eco-
nomic, commercial and technical feasi-
bility of very small-scale (less than 20 
tons per day) portland pozzolana 
cement production in Botswana. 

At present, pozzolana cement is 
produced in Botswana and mixed with 

A MINI-GRANT 
70i01 funded a 

study on 
baed goods 

fl.uraraste 

imported portland cement. The study 
that it was not possible to 

produce on a small-scale in Botswana an 
ordinary portland cement equivalent at 
a price competitive with imported 
portland cement. However, it may be 
feasible, at another project site, to in
troduce a pozzolana cement with a high 
proportion of local ingredients. As a 
result of these recommendations, ATI 
decided not to support a follow-on 
project. 

SODERZA, Zaire, $5,000 

Purpose: To determine the eco
nomic, commercial and technical poten
tial of low-moisture brick pressing 

technology for use by small-scale brick 
producers in eastern Zaire. 

A Ceraman H brick press was im
ported from Belgium. The grantee was 
to train artisans in the use of this press 
and evaluate plans for a subsequent proj
ect which either would involve local 
manufacture and sale of the machines 
or construction of a more sophisticatedfcoy 

factory.
 
The press was imported and 

demonstrated to informal sector 
brickmakers near Bishalalo village. 
Although the villagers recognized the 
superiority of the new bricks, they did 
not wish to commit themselves to a new 
approach to brickmaking which would 
require much more clay processing, 
organization of effort, and some addi
tional capital investment. The grant was 
closed before its expected completion 
date; SODERZA transferred the press, 
at ATI's re-nmmendation, to its 
hydropowered ,.'in milling project. 
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Appropriate TecInoIo, y fior Small Enterprise Development 

Mennonite Economic Development 

Purpose: To field test and deter-
mine the commercial viabilitytransferring the Colombian ofvillage-
based sisal bagmaking technology to 
Haiti, by establishing a pilot plant.

MEDAs report stated that the 
transfer of the technology and the train-
ing of the Haitian villagers by Colom-

A A .T_ 

\Senegal. 

,inebians to operate and manufacture theequipment in Haiti, vent rti.Tewidlseeohvpoclose to schedule. Production levels sug-gested that viability was attainable IMEDA wceimt asinallgnt tofiedgetthoughatun vii tecoi,tw shtai l 'ienialviablilityl of tnisfirringColonblianalthough runs ilage-were over too short a 'ased sisal bauaking techwology to taiti.period of time to give definitive projec-forerstin.Deolck 
tions. Tile report concludes that "pro-duction has been of aconsistently high
duction as bee ofDA Cacao project inqUality and theEDCato proecting 
Hlaiti has had no hesitation in buyingthmotapprtewnpusisal sacks from these new units." ATI's 
Evaluation specialist has also conclud-ed that long-term prospects are positive
for small-scale sisal processing in Haiti. 

CMDT, Mali, $4,785 

Purpose: To maii:,facture, repro-
duce and test a hammer mil, an animal-
driven mill and a groundnut press (in-cluding training a blacksmith in these 
skills) in S-negal, and then produce andtest hem in Mali. Results of the field 
tescs will determine the potential for
commercial dissemination of these
technologies in Mali. Training of the
Mali blacksmith began in June, 1987. 

G. North & Sons Oil Press, Zimbabwe,
$4,900 

Purpose: To produce, test and 
evaluate the manual ram-type sunflower
seed oil press developed by ATI in Tan-

zania to determine whether this press

is suitablic 
 for use by the Zimbabwean 
peasant farmer. Information gathered
will help determine whether full-scale 
commercial manufacturing of the press
is justified, and if so, by' what type of
producer. Information on production,
mechanical reliability, payback period
and consumer acceptance will be need-
ed for replication of this technology in
other countries, 

The first ram press tested in Zim-
babwe processed 3.5 tons of seed in 3
months, yielding more than 1,120 liters 

of oil. Earnings from the sale of this oilpaid for the cost of the press. 

Filipinas Foundation, Inc., Philippines,
$3,000 

Purpose: To conduct microbiolog-
ical and nutritional laboratory studieson the Bureau of Animal Industry's 
fermented copra meal hog feeds formulation to determine its safety and ef-
ficacy for commercial farm operations.
Laboratory findings suggest that further
quality control measures must be in-
troduced before the fermented coprameal would be safe to use as pig food. 
ATI's Agricultural Products Processing
Specialist will try to resolve the quality
control issues. 

IRRI Conduction Dryer, Philippines,
$7,000 

Purpose: To support the field
testing of various smill-scale rice dryers,
prior to consideration of a possible proj-
ect to commercially produce the most
efficient rice dryer. Both the Director of
Asia Programs and ATI's Evaluation 
Economist attended a planning
workshop where the results of the tests 
were discussed. Because benefits to
small rice producers appeared to be in-
significant, ATI decided not to establish 
a commercial demonstration project
based on this technology, 

Centre Canadjen d'Etude et deCooperation Internationale, Senegal, 
$4,970 

Prpose: To collect technical, finan
cial, and socioeconomic data on current 
operations of multiblade windmills in 
"'ll yrinsnetled ioenmeneglfgeoIn early 1983, 200 multibla e wind

tnanced by thie Government of Argen
vided drinking water for 10,000 peopleand more than 40,000 head of livestock 

cattle, goats, and camels-as well as
irrigate vegetable gardens and seedlings 
for reforestation. Due to lack offmaintenance and repair, this potential
has not been achieved. Nevertheless the
Fiasa multiblade windmill appears to be 
technology, givenl tile windwind regime andthe most igappropriate pumping 
low-lying lands in Senegal. Data fromthe study will enable the grantee to
determine the potential commercial 

viability of a maintenance and repair
service. This could lead to a larger project to establish a small-scale windmill
repair and maintenance service in 
Senegal. 

Ingepinturas Ltda., Colombia, $4,856 

Purpose: To evaluate the technical 
performance of the Linares pump,
developed, redesigned and tested under
ATI Grant 79-26. This evaluation will 
serve as the basis for definingpump's potential for replication on 

the
a

worldwide level. 

Sarvodaya Shramadana Movement,(SSM), Sri Lanka, $5,000 

Purpose: To support prefeasibility
studies on 15 small-scale rural industries
 
that could prove commercially suc
cessful for SSM: brick manufacturing,

lime and dolomite fertilizer production,

production of dried tumeric, processing
of milk products and cardamon process
ing. The grant resulted in SSM attrac
ting other funds-$1 million/year for five 
years-to establish SEEDS (Sarvodaya
Economic Enterprise Development
Society). This consolidation of SSM's in
come generating activities under super
vision of a professional manager is a
prelude to establishing a large-scale
rural industries program. 
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Appropriate Technology 


Publications and Videos
 

BOOKS 

Macro-Policies for Appropriate 
Technology in DevelopingCountries 

Frances Stewart, editor (consultant) 
Westview Press, 1987. $29.85 

(plus $2.50poslage) 

Independence Through Mobility: 
A Guide to the Manufacture of 
the ATI-Hotchkiss Wheelchair 
Ralf Hotchkiss 
ATl, 1985. $15.00 

WORKING PAPERS 

Reorienting Export Production to 
Benefit Rural Producers: Annatto 
Processing in Peru 
Eric L. IlHyman and John P. 
Skibiak 
ATI, 1986. $2.00 

The Experience with Improved 
Charcoal and Wood Stoves for 

Households and Institutions in 
Kenya 
Eric L. Hyman 
All, 1985. $9.50 

Biotechnology and Community 
Development for Food 
Production: A Case Study 
John Slavics and Marshall Bear 
ATI, 1985. $2.00 

Upgrading Traditional Rural 
Technologies 
Jeffrey James (consultant) 
AT], 1985. $5.50 

High Impact Appropriate 
Technology Case Studies 
Thomas Fricke 
ATI, 1984. $5.00 

Wheelchairs for the Third World 
Ralf Hotchkiss et al. 
All, December, 1984. $1.50 

Earthen ConstructionADAUA 
Techniques 
Carlos R. Lola 
ATI, 1983. $1.50 

International
 

Macro-Policies for Appropriate 
Technology: An Introductory 
Classification 
ATI, 1983. $.0Frances Stewart (consultant) 

Manual for Commercial Analysis
of Small-Scale Projects 
Henry R. Jackelen 

ATI, 1983. $6.50 

TECHNOLOGY 
APPRAISAL REPORTS 

(Teclhnology Appraisal reports are 
available fur $5.00 each) 
Ram-Type Manual Oil Press 

Carl Bielenberg 
ATI, September 1986 

Unconventional Refrigeration 

Carl Bielenberg 

ATI, February 1986 


Fibre Reinforced Concrete Roofing 

Sheets: Technology Appraisal 


Report 

Carlc'. R. Lola 

ATI, September 1985 


Mini-Cement Technology: Appraisal 

Report of the ATDA Mini-Cement 
Project 
Marshall Bear (ATI), Frank Almond 
(ITDG), and Harro Taubmann 

(consultant) 

ATI, July 1985 


TECHNOLOGY 

PROSPECTUS REPORTS 


(Available on request) 

Placer Mining 

LAC Team, December 1986 


Mali Dehullers
 
Ed Perry, 1986 


Upgrading Small-Scale Brick 
Making in Botswana 

Catherine Fort, July 1986 

Ceramic-Lined JikosHugh Allen, April 1986 

Hydro-Powered Grain Mills
 
Hugh Allen, April 1986
 

GENERAL INFORMATION 
(Available on Request) 

What is ATI? 

An informational brochure in 
English, French and Spanish 

Technology for Small-Scale Industry
Appropriate Technology 

International, Annual Report, 1985 

Appropriate Technology as a 
Strategy for Development 
Appropriate Technology 

International, Annual Report, 1984 

APPROPRIATE 
TECHNOLOGY BULLETIN 
The Appropriate Technology Bulletin 
reports -n the design, technology 
focus, and implementation of 
individual ATI field projects. The 
Bulletin is published four to six 

times per year and distributed free 

of charge. Titles to date include: 

No. 1. Palm Oil Extraction in 
Cameroon 

No. 2. Delivery of Appropriate 
Technology: Venture Capital 
in Indonesia 

No. 3. Improved Design for Lime 
Kilns in Central America 

No. 4. Protein Enriched Cassava 
for Pig Feed in Thailand 

No. 5. Annatto Production in Peru 
No. 6. Shea Butter Extraction in 

Mali 
No. 7 Potato Based Food Products 

No. 8. Improved Charcoal Stoves 
N o ikos) in Kenya 

No. 9. Upgrading Small-Scale 
Brickmaking in Botswana 

No. 10. Village Coconut Processing 
in the Philippines 

OTHER PUBLISHED
 
WORKS BY ATI
STAFF 

Appropriate Policies Spur 

Development
 
Arleen Richman
Ale iha 
Front Lines, (U.S.A.I.D.), May 1987 
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ATI Brickmaking Projects in Three 
African Countries 

CarlosCa(s R. L"a iR 19laVITA News, April 1987 

Comparative Merits of Ferrocementas a Substitute for Wood in Fishing
Boats 

Eric L. Hyman
Materials and Society Journal, Vol. 11,
No. 2, 1987 

A Pressing Need for BricksAfrican Technical Review, March 1987 

The Strategy of Decentralized 
Production and Distribution of
Improved Charcoal Stoves in Kenya
Eric L. Hyman 
World Development, Vol. 15, No. 3,
March 1987 

Quality Assurance Requirement for 
Foods Intended for Export to the 

SA s 
John J. SlavicsSustain Notes, Vol. 1, No. 2, Fall 1986 

Wheelchair Benefits Third World
Disabled 

Arleen Richman 

Front Lines, (U.S.A.I.D.), August 

1986 

AID Grant Helps Create Self-
Employment for Indians 

Arleen Richman

Front Lines, (U.S.A.I.D.), June 1986 

AID Funding Benefits Indian 

Craftsmen
Arleen Richman 
Front Lines, (U.S.A.I.D.), May 1986 

PAPERS PRESENTED BYATI STAFF 

Technology Transfer and Sharing
Mechanisms: Small is Pbwerful 
Ton de WildePresented by Paul Bundick at the
Enterprise and Entrepreneurship 
Development Conference,
Technonet, Manila, Philippines,
February 1987 

Upgrading Traditional Food 

Processing Technologies in Africa 

Jh .SaisRpbi
John J. Slavics 

Paper presented at FAO Conference,
Arusha, Tanzania, 

November 1986
 
Fibre-Reinforced Concrete Roofing 

Sheets 

Carlos R. Lola 

Paper presented at the Congress on 

Advanced Building Technology,
Rotterdam, The Netherlands,
 
September 1986
 
Appropriate Technology as a 
Strategy of Development for Rural
Areas in Developing Countries
Eric L. Hyman 
Paper presented at the American 
Planning Association Conference, 
Los Angeles, CA,
April 1986 

The Strategy of Decentralized 

Production and Distribution of
Improved Charcoal Stoves in Kenya 

Eric L. HymanPresented at the Conference onSustainable Development of Natural 
Resources in the Third World,

Columbus, OH, Ohio State 

University,

September 1985 

ATI's Projects, Purposes andTechnologies

Ton de Wilde 

Presented before BOSTID's Advisory 
Board, 

April 1985 

FORTHCOMING 

The Appropriateness of FerrcementBoats for Small and Medium-Scale 

Fishing on Lake MalawiEric L. Hyman 
Accepted for publication in 
AgriculturalAdministration 

The Identification of Appropriate 
Technologies for Rural Development
Eric L. Hyman 
Accepted for publication in Impact 
Assessment Bulletin 

Pigs Get Fatter Faster in Dominican 
Republic Cafeteriaaeei 
Arleen Richman 
Accepted for publication in FrontLines (U.S.A.I.D.) 
Mushroom Enterprise Spawns
Opportunity for Filipino Rural or 
Artn Ruchman 
Arleen RichmanAccepted for publication in FrontLines (U.S.A.I.D.) 

(All videos are available for $35.00) 

Small Is Powerful
A 3 0-minute documentayl which 
depicts specific projects in Africa,
Asia, Latin America and the 
C ain Thefilm is a e 
Caribbean. The film is available inEnglish, French or Spanish in 16 
mm, VHS and PAL formats. A 
studyguide accompanies the film.the film is available in English. 

Ya Pek
English (15:00 m.)
 
Thai (15:00 min.)
 

adocumnh 
A documentary that shows the 
fabrication of bamboo reinforced
 
water tanks in Thailand.
 

Los Hornos de Cal
 
Spanish (1.30 min.)
Description of lime kiln project in
Costa Rica.
 

Village Coconut ProcessingEnglish (28:00 min.)Description of village level coconut 

processing in the Philippines. 

Mushroom Growing in thePhilippinesEnglish (35:00 min.) 
Examines the mushroom growingproject in the Philippines, a part of 
the FFI-ATI Rural Small-Scale 

Industries Program. 
Caltech Palm Oil Presses in 
Cameroon 
.nglish (2:00 min.)

Documentary that examines the 
innovative Caltech presses for palm 

oil processing. 
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Peat, Marwick, Mitchell & Co. 
Certified Public AccountantsPEAT 1990 K Street, N.W. 

MARW ICK Washington, D.C. 20006 

The Board of Trustees
 

Appropriate Technology International:
 

We have examined the balance sheet of Appropriate Technology International as of
 

December 31, 1986, and the related statements of revenues, expenses and changes in fund
 

balance and of functional expenses for the year then ended. Our examination was made in
 

accordance with generally accepted auditing standards and the standards for financial and 

compliance audits contained in Standards for Audit of Governmental Organizations, 

Programs, Activities and Functions (1981 Revision) issued by the Comptroller General of 

the United States and, accordingly, included such tests of the accounting records and such 

as we con 3idered necessary in the circumstances.other auditing procedures 

In our opinion, the accompanying financial statements referred to above present fairly the 

financial position of Appropriate Technology International at December 31, 1986, and the 

results of its operations and changes in its fund balance for the year then ended, in 

conformity with generally accepted accounting principles applied on a basis consistent 

with that of the preceding year. 

Febuary 27, 1987 
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APPROPRIATE TECHNOLOGY INTERNATIONAL
 
Balance Sheet
 

December 31, 1986
 

ASSETS
 
Cash (note 3) 


$ 69,662
Grants receivable (note 4) 4,458,295

Fixed assets, at cost, less accumulated depreciation
and amortization (note 6) 188,911
Advances 

17,00
Deposits 

16,054
 
Other 
 40,907 

$4,790,914 

LIABILITIES AND FUND BALANCE 
Accounts payable and accrued expenses 65,894
Project grants payable 

3,791,117
Deferred grant revenue (note 4) 932,193 

4,789,204Fund balance 
1,710
 

Commitments (note 8)
 

$4,790,914
 

See accompanying 
notes to financial statements. 

APPROPRIATE TECHNOLOGY INTERNATIONAL
 
Statement of Revenues, Expenses and Changes in Fund Balance
 

For the year ended December 31, 1986 

Revenues - AID grants 
$3,340,162
 

Expenses, net of deobligations:
 
Services to the field:
 

Financial assistance (note 5):

Agricultural product processing 824,251Local mineral resources (156,485)Equipment and support for small farms (61,896)Other 

57,021 

662,891 
Project development and monitoring 684,060Technical and evaluation services 334,057Other project support 

220,213
Total services to the field 1,901,221 

Policy and information services 

Replication and other program support 234,726
 

279,688 
Total program services 2,415,635 

Supporting services: 
Nonprogram costs 

70General and administrative 
924,457
 

Total expenses 

3,340,162 

Fund balance, beginning of year 1,710 
Fund balance, end of year $ 1,710 

See accompanying notes to financial statements. 

71 



APPROPRIATE TECHNOLOGY INTERNATIONAL 

Statement of Functional Expenses 

For the year ended December 31, 1986 

Program Services 

Financial 
Assistance 

Project 
Development 
& Monitoring 

Technical 
& Evaluation 

Services 

Other 
Project 
Support 

Total Services 
To The 

Field 

Policy & 
Information 

Services 

Replication 
and Other 

Program 
Support 

Total 
Program 
Services 

General & 
Administrative 

Total 
Expenses 

Fiancial Assistance (note 5): 
Field operations 
Policy 

$670,998 
(8,107) 

-

-

-

-

-

-

670,998 
(8,107) 

-

-

-

-

670,998 
(8,107) 

-

-

670,998 
(8,107) 

Total financial assistance 662,891 - - - 662,891 - - 662,891 - 662,891 

Operating expenses: 
Salaries 
Benefits 
Employee development 
Consultants 
Travel 
Occupancy costs (note 8) 
Communication 
Materials and supplies 
Copying and printing 
Publications 
Recruitment and relocation 
Professional services 
Insurance 
Miscellaneous 
Equipment, equipment mainten

ance and rental 
Depreciation 

-
-
-

-
-
-

-

-
-
-

-
-
-

-
-

-

330,251 
67,222 
-

38,638 
221,283 

-

268 

35 
-
-

3,159 
22,931 

273 

-
-

-

166,193 
32,950 
-

34,708 
73,855 
-

314 

-
-
-

76 
11,598 

38 

14,325 
-

-

163,401 
32,551 
-

5,774 
616 

-

841 

-
(805) 

-

5,270 
12,565 
-

-

-

659,845 
132,723 

-

79,120 
295,7-

-

1,423 
-

35 
(805) 

--

8,505 
47,094 

311 

14,325 
-

116,329 
24.916 
-

24,887 
27,492 
-

315 
650 

30,840 
322 

-

-
7,558 
1,594 

(177) 
-

153,632 
29,546 
-

29,553 
46,334 
-

-

-
1,953 
6,953 

-

2,340 
9,104 

273 

-
-

929,806 
187,185 

-

133,560 
369,580 

-

1738 
650 

32,828 
6,470 
-

10,845 
63,756 

2,178 

14,148 
-

227,306 
35,737 
4,258 
-

31,960 
192,215 
106,036 

18,663 
13,046 
7,209 

12,822 
104,119 

53,176 
15,102 

51,228 
51,580 

1,157,112 
222,922 

4.258 
133,560 
401,540 
192,215 
107,774 

19,313 
45,874 
13,679 
12,822 

114,964 
116,932 

17,280 

65,376 
51,580 

Total operating expenses - 684,060 334,057 220,213 1,238,330 234,726 279,688 1,752,744 924,457 2,677,201 

Total expenses $662,891 684,060 334,057 220,213 1,901,221 234,726 279,688 2,415,635 924,457 3,340,092 

See accompanying notes to financial statements. 



APPROPRIATE TECHNOLOGY INTERNATIONAL
 
Notes to Financial Statements
 

December 31, 1986
 

(1) 	 Organization 

Appropriate Technology International (the Organization) isaprivate, nonmembership, nonprofit corporation organized forthe development and dissemination of technologies appropriate
for developing countries. The Organization obtains its fundingprimarily from the Agency for International Development (AID)
under Section 107 of the Foreign Assistance Act of 1961. 
The Organization is exempt from Federal income taxes underSection 501(c)(3) of the Internal Revenue Code. 

(2) 	 Summary of Significant Accounting Policies 

(a) 	 Basis of Accounting
The Organization records revenues and expenses in con-formity with the accrual basis of accounting. 

(b) 	 Grants Receivable 
Grants are recorded on the balance sheet when notice of
award (or amendment thereto) is received, and arerecognized as revenues only to the extent of expenditures 
that satisfy the purpose of the grant. Unexpended amountsare included in the financial statements as deferred grant 
revenue. 

(c) 	 Fixed Assets
Fixed assets are recorded at cost and are depreciated and/oramortized on astraight-line basis over the shorter of their 
estimated economic life or the lease term. 

(d) 	 Financial Assistance (Grants Awarded and Policy Projects)Financial Assistance is obligated when an award isgranted
and isrecorded as an expense and liability at the time the
recipient is entitled to the use of the funds. 
Deobligations, which are primarily due to subsequent
cancellation of grants of projects or grantee projects costing
less than originally budgeted, are recorded as areductionof expense and liability in the period the deobligation
occurs. 

(e) 	 Functional Expenses
The expenses of providing the various programs and other 
activities of the Organization are reported on a functional 
basis. Accordingly, expenses are charged to the programsand supporting services benefited on aspecific identifica-tion basis. 
( o 	 bave 
Accrued Leave 
Under the Organization's annual leave policy, employees 
are permitted to accumulate unused leave up to certainmaximum amounts. The policy also provides for payment
to employees of such unused amounts at termination. Thecost of annual leave is accrued as earned, 

(3) 	 Pledged Assets
(3) 	 Pldged Ase(s)The Organization has $60,000 on deposit in an interest-bearingaccount pledged as collateral for a grantees line of credit of$54,000 plus interest. Management is of the opinion that the 

$54,000 wplus inerest.Managementisoftheri sto opinnen ttgrantee will service the line of credit satisfactorily 

(4) 	 AID Grant Awards 
Since its inception, the Organization has been awarded funding
by AID under a Grant Agreement and a Cooperative Agree-ment both totaling $40,077,586, of which $2,277,000 wasawarded during the year ended December 31, 1986. The GrantAgreement expired September 29, 1986. The Organization's 

Cooperative Agreement with approved funding of $3,000,000 
from AID extends through September 30, 1988 subject to theavailability of funds. Congressional approval is presentlypending for an additional $3,000,000 to the Cooperative
Agreement.

AID funding received as of December 31, 1986 has been dis
bursed or obligated as follows:
 
Grants awarded to projects:

1985 and prior $ 16,065,681 
1986 662,8906 2, 571 

16,728,571 
Operating expenses:

1985 and prior 19,739,551 
1986 	 ___,677,271 

Grant expenses to date 39,145,393
Deferred revenue as of 

December 31, 1986 932,193 

Total AID funding received $ 40,077,586 

In addition, since 1980 the Organization has been awardedgrants from various other enterprises totalling $188,112. No such
awards were received in 1986. 

(5) 	 Financial Assistance 
Financial assistance obligations and deobligations in 1986 were 
as follows: 

Obligations (Deobligations) 
obligations 

(deobligations) 

Field operations 
Policy 

$ 1,237,337 
25,155 

(566,339) 
(33,262) 

670,998 
(8,107) 

$1,262,49 (59,601) 662,891 
(6) Fied Assets 

At December 31, 1986, fixed assets consist of the following: 

Furniture 
Equipment $ 72,191

223,111
Leasehold improvements 68,250 

Less accumulated depreciation363,552 
ana mortuat i o 

and amortization 174,641 

$ 188,911
Retirement Plan(7 Orant a 
The Organization maintains a noncontributory definedcontribution retirement plan. Employer contributions are equal

fifteen percent of each participant's annual salary base. Allfull-time employees who signed employment contracts before 
1987 participate in the plan upon employment and are fullyvested after 3 years. Employees signing an employment con
tract after 1986 are fullyvested after four years with no incremen
tal vesting.
Pension expense included in the accompanying financialstatements approximated $137,000. It is the Organization's policyto fund retirement plan costs as they accrue. 
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(8) Lease Commitments 

The Organization leases office space under a five-year lease 

which expires in April 1989. The agreement provides for annual 

adjustments of the rental amounts based upon a consumer price 
index. Such amoants include costs and expenses for utilities, 
insurance, janitorial and cleaning services, maintenar.ce and 
repairs and real estate taxes. 

The Organization also leases equipmert under operating leases. 

Following is a summary of operating lease commitments at 
December 31, 1986: 

Office 
space 
rentals 

Equipment 
rentals 

ital 
commitment 

1987 $ 202,000 18,000 220,000 
1988 
1989 
1990 

208,000 
71,000 
-

14,000 
14,000 
14,000 

222,000 
85,000 
14,000 

$ 481,000 60,000 541,000 

Occupancy costs in 1986 are reflected net of $46,000 of sublease income. 

CHILDREN PLAY at wuork done by adults-oulndingcassava in 
Eastern Zaire. 
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j 4. 

THAI BA W4BOO PLAIT INDUSTRY which makes place mats and window blinds, was thefist company to te established inder the Rurl Small-Scale Industries program in Thailand 
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STAFF MEMBERS
 

Off Ice of theExecutive Director 

Ton deWildeDepartment of Finance 

Executive Director 
adAmnsrto 

Arleen Richman Edward T.La Farge 

Asst. to the Executive Director 

DirectorlPublications 
OfficerLa iard 

Laura BralnardRoaTy 

. asny 
Manager/Budget and Accountingn 

Administrative Assistant Rosa Tayman
Grants &Contracts Administrator 

Scott Ripley 
Word Processor Ida Williams 

Senior Accountant 

Vacant 
Accountant 

Gwen D.Wilson 
Administrative Assistant 

Sabra B. Breslin 
Librarian 

Mi' Chelle A.Blakey 
Receptionist 

Africa Prgram Asia Prgram 
Latin America/

Caribbean Program 

Catherine Fort 
Director (until 5/31/87) 

Paul L. Bundick 
Director 

William Gschwend 
Director 

Edward C.Perry 
Project Officer 

(Acting Director) 

E.F. Swartzendruber 
Project Officer 

Carolyn L.H. Hairston 
Administrative Officer 

Jack Croucher 
Project Officer 
Jovita Culaton 

Philippine Representative 
Judith Polsky 

Operations Officer 
Diana Ingraham 

Valeria Budinich 
Project Officer 

Richard Bowman 
Project Officer 

Lisa Stosch 
Administrative Officer 

Operations Officer 

Business Development & Technical Resource 
GroupReplication Group 

Glenn Patterson 
Farm Equipment and 

Michael G.O'Donnell 
Director 

Support Specialist
Timothy Mooney 
Business Development Carlos R.Lola 

Minerals DevelopmentSpecialist 
Specialist

Eric L. Hyman 
John J. SlavicsEvaluation Economist 
Agricultural Products 

John Skibiak Processing Specialist
Evaluation Specialist 

Kazem Oryani
Alene McMahon Systems Analyst-Computer
Conference Coordinator Vacant

Administrative Assistant 
Jacqueline Logan

AssistantAdministrative 
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PROJEC REVIEW AND ADVISORY COMMITFEE 
(PRAC) 

MEMBERS (6/18/7): Milton Barnett, Chair Edgar Owens 
Cornell University 

Mario Kamenetzky Ralph Stephens
International Finance Corp.The World Bank Robert Wilson--

Delbert Myren Africare 
The World Bank 

MEMBERS-Service Ended-: Michael Greene Allen Inversin 
National Academy of Sciences National Rural Electric(Chair '84-1/87) Cooperative Association 4/87 
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* "' 

BOARD OF TRUSTEES 
1984-1987 

TRUSTEES (6/18/87): Leobardo Jimenez Sanchez, Chair 
Post Graduate College 
Chapingo, Mexico 

John H. Sullivan, Vice Chair 
Development Associates, Inc. 

Walter Carrington 
Howard University 

Robert D. Jackson 
Chemical Bank 

George F. McRobie 
University of Pennsylvania 

Michael Phillips 
Noren Institute for Small Business 

Kristin Shannon 
Canadian Trend Report 

Margaret C. Snyder 
United Nations Development 
Fund for Women (UNIFEM) 

Aklilu Lemma 
UNICEF 

Robert McConnell 

Franz H. Tyaack 
Westinghouse Canada, Inc. 
(retired) 

TRUSTEES- Service Ended: Fletcher L. Byrom 
Koppers Company, Inc. 
(retired) 3/87 

Thomas H. Fox 
Council on rFundations 8/86 

David L. Guyer 
Save the Children 12i85 

Paul G. Hawken 
Smith & Hawken, Ltd. (12/84) 

Francis Keppel 
Harvard University 8/86 

Robert S. Swann 
E.F. Schumacher Society 4/86 

APPROPRIATE TECHNOLOGY INTERNATIONAL 
1331 	H Street, N.W., Washington, D.C. 20005, USA
 

Phone: (202) 879-2900 Telex: 64661 ATI
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