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FRUIT TREE NURSERY is one of a
number of small enterprises established
under the Farmn Support Enterprise proj-
ect i Mexico. The grafting skil! of the
nursery's owener, Don Elias, has been
recognized  beyond  the project area.
(Photo by Arleen Richman)

A1l implements its mission with public funds made available by the U.S. Con-
gress through the Agency fer International Development. ATI's program is car-
ried out in cooperation with the Employment and Enterprise Development Divi-
sion of the Oftice of Rural and Institudonal Development within the Bureau of
Science and Technology of A.LD.
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Letter from the Chair

For more than two decades my major professional concern has been the design, testing and evaluation of viable
strategics to increase food production among small farmers.

As an ATl Board member since 1984—a significant distinction which carries serious responsibility—1 have helped
formulate ATI strategy to get productive technology into the hands of poor people in developing countries. ATl s a “source
of experimentation” that strives to “contribute to employment, output and equity objectives, meeting the needs of the
poor, and increasing participation by the poor in a number of ways.” Because this process alters the dynamics of human
society, ATI's experiences constitute a source of learning, and stimulate dialogue and creative criticism regardiag its develop-
ment philosophy and practice. AT itself is continuously learning how to work in harmony with diverse populations,
how to overcome obstacles, and how to chart new paths to motivate people to take charge of their own development
and that of their countries.

ATl was established in 1976 The years since then can be divided into two definite periods. The first period, from
1977-82, can be characterized as one of experimentation and strengthening of local organizations. From 1983-87, ATI con-
centrated on promoting and establishing commercially viable small-scale productive enterprises.

ATl has established demonscration ap- replication projects in 22 countries in Africa, Asic, and Latin America and
the Caribbean. These projects have created 63 small scale (lecs than 25 workers) and 1,219 micro-enterprises (3-4 workers).
The core of these projects generally is a hard technology ranging frem agricultural and livestock production, to building
materials, minerals engincering and e ipment for small farms. Projects also incorporate soft technologies, such as ac-
counting systems and financial management and marketing. Support services, including monitoring and evaluation,
commercial analysis and social impact assessment, among others, are essential ingredients in project design and
implementation.

The varied range of projects demonstrates that ATT's strategy works. About 90% of the ideas for ATl projects originate
in the field and come from AT1's project partners, the implementing organizations in the developing countries. Recent
evaluations indicate that approximately 70% of the projects are likely to be successful, as measured by output, levels
of efficiency, and compatibility with the local environment. One of the most relevant indicators is the number of jobs
created. The enterprises ATI established have created more than 5,000 direct jobs and have increased the incomes of
more than 44,000 people who are involvee in economic activities related to project operations. The average total cost
per job is $2,200, which compares favorablv with data from other reliable organizations.

This quantitative data is an important indicator of the quality of the projects. What is even more .mportant, however,
is that these results have been consistent from country to country, continent to continent, with different types of people
why have different cultural and ethnic backgrounds.’ ] believe these results can be attributed to several factors, All ATI
projects respond to real local needs and are designed to fit the potentials of the people, their resources, and their na-
tional policies. ATI has developed a rigorous process of project design, implementation, monitoring and evaluation which
is based upon a permanent dialogue among 1l participants. All projecte receive both technical and financial assistance.
Another commen denominator is the presence of strong local institutional suppart and encouragement.

ATl is now launching a third period in its program development, based upon the Long Term Strategy approved by
the Board of Trustees on April 14, 1988. This strategy represents a new challenge and provides a unique opportunity
to move from a small-scale enterprise approach toward a more comprehensive program. The Long Term Strategy is to
establish a cluster of small and micro-enterpriscs located in an area large enough to favorably influence macro and in-
stitutional policies. The arca can be either a geographic region (horizontal integration) or a specific sector of the economy
(vertical integration) or a combination of both approaches. -

This does not mean that AT1 will cease designing and implementing demonstration projects. Rather, ATI will con-
sinue to experiment with demonstration projects that add to its understanding of external factors that limit the success
of individual enterprises. ATI will also concentrate efforts in the policy area in order to make political leaders at top
levels of government, as well as private and parastatal organizations, aware of the consequences of technology choice
and the effects macro-policies have on economic development. In all its cfforts, ATl will continue to place a premium
on human interaction, continuing dialogue, and joint undertakings.

ATI's "ong Term Strategy is a concrete response to the expectations of our partners in the field. It will enable us
to better understand the potential of a region and to develop strong linkages with regional and national policymakers
and their programs. It will provide examples of positive development that can be incorporated into local and national,
social, economic, and political systems. The Regional/Sectoral programs are a crucial step in ATI’s evolution as a pioneer-
ing, experimental institutio.

To launch this approach requires firm support from the U.S. Congress, A.1.D., NGOs and PVOs and the collabora-
ticn of international and bilateral organizations that support development programs. The most essential ingredient, however,
is the interest and couunitment of the local people who will be participating in their own development.

Once more, | call upon each member of the ATI family—the staff in Washington, D. C. and the Philippines, the
staff of our project partners, and the people in the field—to be the best they can be and to do the most they are capable
of doing. This is our challenge; these ave the seeds for a better future. This is the way the development process succeeds,
working from the bottom to the top and vice versa, to create new communication linkages.

Leobardo Jiménez Sanchez
Chair
Board of Trustees

July 8, 1988
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AFRICA

Partners and Projects

MALI

KENYA

ZAIRE TANZANIA

BOTSWANA ZIMBABWE

BOTSWANA

Animal Driven Pumps
RIP/RIIC: David Inger, Managing Director; Kit Morei,
General Manager

Brick Production

SRDA: B.R. Chibana, Managing Director; Manfred
Boehmer, Technical Advisor

Grapple Processing

Thusano Lefaisheng: Tabe Tietema, Board Chairman;
Jennifer Inger, Acting General Manager

Lime Production

SRDA: B.R. Chibana, Managing Directcr; Manfred
Boehmer, Technical Advisor

CAMEROON

Anguh Maize Mills

APICA: Evariste Mama Ndima, Secretary General; Joseph
Moutsi, Projec: Coordinator

CATMI: Barnabus A. Anguh, Director General

MIDENO: Andrew Ndonyi, Manager

Composite Flour

ENSIAAC: Dr. Joseph Kayam, Acting Director; Gilles
Imbs, Project Coordinator

Dehuller Project

ENSIAAC: Dr. Joseph Kayam, Acting Director; Gerard
Fumey, Project Coordinator
MANUCYCLE: Alhadji Moussa Issa

Maize Planter

APICA: Evariste Mama Ndima, Secretaiy General
CATMI: Barnabus A. Anguh, Director General
MIDENO: Andrew Ndonyi, Manager

PAFSAT: Karl Schleich, Manager

Medium-Scale Hammer Mill
APICA: Evariste Mama Ndima, Secretary General

Palm O1l Extraction Unit
APICA: Evariste Mama Ndima, Secretary General

KENYA

Ceramic-Lincd Jikos
KENGO: Achoka Aworry, Coordinator

MALI

Mini-Dehullers
CMDT: Jean Pierre Derlon, Chief of Training

Shea Butter Extraction Units
CEPAZE: Bernard Clamagirand, Representative

TANZANIA

Improved Brick
CAMARTEC: Edward Ngaiza, Director General

Oil Press Production

CAMARTEC: Edward Ngaiza, Director General; William
Ngange, Managing Director

Rural Potteries

CAMARTEC: Edward Ngaiza, Director General; Aliasghar
Sherif, Project Manager

Village Oil Processing

LWR/ELCT: Lynn Schlueter, Project Manager

ZAIRE

Hydro-Powered Grain Mills
SODERZA: Soheyl Mottahedeh, Director General

ZIMBABWE

Agro-Industries

FEP: John Conradie, Project Manager; Patrick Van
Rensburg, Director of FEP

Zimbabwe Oil Presses
G. NORTH & SCN: Ed Berry, General Manager



ASIA

Partners and Projects

iNDIA /8

SRI LANKA
INDONESIA (enmcd

INDIA

VCAT
IDBI: S8.5. Nadkarni, Chairman

Potato Processing
SOTEC: Robert Nave, Project Coordinator

INDONESIA

Venture Capital Company, Indonesia
YDD: Anton Scedjarwo, Director

NEPAL

Turbine Driven Agro-Processing

New Era: Shree Krishna Baidya, Field Coordinator; Bhim
Bahadur Durra, Vice Chair, R.K. Watershed Conservation
Comm.

PHILIPPINES

Organic Fertilizer
FFI: Melo Cabrera, Manager, Science and Technology
Research Center

Rural Small-Scale Industries Development

FFl: Margarito B. Teves, Executive Director; Marita
Guevara Cuano, Manager VCD

SRI LANKA

Cinnamon Processing
ATC: Calayanatissa Gunawardene, Executive Director

ComputerVideo Training
PIDA: S. Tilakaratne, Chairman

Mahaweli Rural Industries

Mahaweli: K. Gunatilaka, Director General; Lalit
Godamunne, Secretary General

THAILAND

Rural Small-Scale Industries

PDA: Mechai Viravaidya, Secretary General; Tavatchai
Traitongyoo, Deputy Executive Director; Tanotai
Sookdhis, RSSI Managing Director

Rhizobium Inoculant

SVITA: Malee Suwana-adth, Executive Director; Karnitha
Karnchanachari, Managing Director



LATIN AMERICA/
CARIBBEAN

Partners and Projects

MEXICO
GUATEMALA —-
COSTA RICA

REGIONAL

Linares Pump

SCF: Jairo Arboleda, LA/C Regiona} Director; Jesiis
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

FUNDATEC/ITCR: Francisco Pacheco, Academic Research
Director and Lime Project Coordinator; COONAPROCAL:
Juan Bautista Monge, Manager

DOMINICAN REPUBLIC

Swine Feed
Poultry Improvement

CIMPA: Raul Osvaldo Hernandez, Director; Pedro
Azcona, Project Manager

GUATEMALA

Wool Production and Processing

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

MEXICO

Farm Support Enterprises

Colegio de Postgyaduados: José Cortés Flores, Project
Director; Antonio Turrent, National Director of Research,
Ministry of Agriculture

PERU

Annatto Production
CADER-Pachacutek: José Palomino, Project Coordinator

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

Potato-Based Foods

Centro-IDEAS: Alfredo Stecher, Director; Maria Alvarez,
Project Coordinator



Introduction

ATI Mandate

Appropriate Technology Interna-
tional (ATI) is a private, not-for-profit
development assistance  corporation
based in Washington, D.C. It works with
organizations and local businesses in
Africa, Asia, and Latin America to iden-
tify, assess, adapt, disseminate and
transfer technologies, and  establish
commercially viable small-scale enter-
prises appropriate to the needs and
resources of the poor in rural and semi-
urban areas of the Third World.

ATl was created in 1976 in response
to an initiative by the U.S. Congress to
provide “access to tools and machines
that are suited to labor-intensive pro-
duction methods and fit small farms,
small businesses, and small incomes.”
ATL implements its program mainly
with funds made available through the
Agency for International Development
(A.L.D.) under an agreement with the
Bureau of Science and Technology, Divi-
sion of Employment and Enterprise
Development, in the Office of Rural and
Institutional Development. ATl also
receives funds from other sources and
has carried out rojects for international
organizations and bilateral development
agencies.

ATl works  through non-govern-
mental organizations and private institu-
tions to improve the capabilities of small
businesses and entrepreneurs. ATl
trains local people in the technical
aspects of operating equipment, as well
as in project planning, financial
analysis, management, and administra-
tion. ATI places a high priority on an
enterprise’s commercial viability, its
ability to create employment and
generate income, the project’s socio-
economic impact on the rural poor, and
the potential of the technology for
replication elsewhere.

Products and Services

ATl is changing its activities to
reflect its Long Term Strategy. ATI’s cur-
rent products and services are:

* Establishing technology-based smali
and micro-enterprises in collabora-
tion with local project partners, In
the past four years, more than 1,280
small and micro-enterprises have

ATI's PROJECT PARTNERS

Private vs, Public Sector

NGO
(33%)

%,

Figures based on Project
Partners, 1987-1988

been established creating more than
5,000 jobs. Through backward and
forward linkages, 144,000 people
have increased their incomes. Direct
capital investment per workplace
averages $US 1,500,

Market assessments for appropriate
technologies (end products as well as
production processes);

Design of markeling strategies (in-
cluding credit programs facilitating
the purchase of products) for pro-
ducts of small-scale enterprises;
Technology assessments for tech-
nologies to be utilized in rural areas
and market towns;

Identification of the most efficient
technology and provision of
technical assistance for processing
local resources in rural arcas and
market towns;

Commercialization of laboratcry-
tested technologies intended for use
by poor people in rural areas and/or
market towns;

2 b .
! Private Sectof

Parastatal and Govt.
Organizations (15%)

\%50|o\

¢ Identification of macro-policies in the
areas of monetary, fiscal, trade, and
science and technology policies that
hinder the application of appropriate
technology;

* Replication (transfer) of successful in-
novations tested in commercially
viable, small-scale enterprises from
original site to other locations;

¢ Documentation, publication and
communication of ATI's experiences.

Froducts and Services Provided as
Part of ATI's Long Term Strategy

» Implementation of programs in col-
laboration with local project partners
which establish clusters of small and
micro-enterprises in sectors of the
economy or small geographic
regions, introduce micro-credit and
savings programs and interact with
local government authorities to
change macro-policies to favor ap-
propriate technology;
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* Assessment of small-scale industry
sectors and subsectors;

¢ Evaluations of appropriate technol-
ogy strategies which focus on
economic development in small
geographic arcas or sectors or
subsectors of the cconomy;

¢ Definition of specific country and
regional macro-policies  that  will
enhance the impact of technology-
based small and micro-enterprises;

* Design, implementation, and/or
evaluation of training programs to
establish and manage technology-
based smal! and micro-enterprises.

ATIl's EXPERIENCES were shared with policymakers in Washington at the Forum on “Appropriate
Technology for Small Enterprise Development” held on Capitol Hill, October 15, 1987.

The Project Approval Process

All ATI projects must provide direct
returns to ATI's target group — the poor
in rural and semi-urban areas. Project
ideas usually originate in the field, a
result of ATl staff discussions with |
private businesses, NGOs, 1cal banks,
and other development organizations.
ATT's rigorous selection process begins
formally with a Concept Review
Meeting. Here ATI screens the idea and |
alerts the Project Officer to issues and |
assumptions that would affect the pro-
posed project’s success. If the concept

is approved, members of the Technical
Resources Group and the Business
Development Group—ATI's two support
wings—meet with the Project Officer in
a Technical Review Meeting to review
and assess the scope of work for the
project’s commercial analysis, tech-
nology assessment, and social impact
analysis. The Project Officer then
returns to the field and, in collaboration
with local project partners, formulates
a detailed project plan. This plan in-
cludes technical and financial ap-
praisals, market analyses, social impact
analysis, and a thorough assessment of
the assumptions underlying the expec-
tation of project success.

Following ATl scrutiny, the project
pian is then presented to the Project
Review and Advisory Committee
(PRAC), composed of outside experts
from the international development and
scientific communities. Based on the
PRAC’s advice, plans are submitted to
ATTl’s Board of Trustees prior to receiv-
ing final approval by the President. The
entire proces , from idea to approval,
takes between four and eight months,

Once a project is formally approved
and funds are committed, ATI staff pro-
vides 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 progress and resolve problems.
This multi-disciplinary approach to proj-
ect selection and development is an in-
tegral part of ATI's knowledge building
and sharing process.

ATT in the Philippines

ATl opened its first branch office in
1987 in Manila, the Philippines. This
branch oxfice is intended to develop in-
to a Philippine organization that will
work as a catalyst to encourage the
development and dissemination of ap-
propriate technology among the rural
and urban poor. The Philippine
representative will work with the Philip-
pine government, the private sector and
local NGOs to share ATI's experience
regarding the impact of macro-policies
and to help them identify technologies
and businesses appropriate to the needs
and resources-of the Philippines.
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Areas of Expertise

Agricultural Products Processing: Small-
scale processing, and extracting of edi-
ble oils; processing of cereals and staple
crops; production of animal feed from
agricultural by-preducts; processing of
fruits and vegetables; and the design,
modification and manufacture of hand
and machine-powered tools for oil proc-
essing and grain milling.

Equipnment and Swpport for Small Tarms:
Small-scale applications of biotechnol-
ogies, such as rhizobium inoculant for
increased soybean vields and protein-
enriched cassava for animal feeds; pro-
duction and marketing of small farm im-
plements; animal-driven waler pumps
and small-scale rainwater catchment
tanks.

Local Mineral Resources: small-scale pro-
duction of cement and cementitious
materials; small-scale production and
use of lime; production of ceramics,
bricks and tiles; improvenients in ovens
and Kilns; anda small-scale mining
technologies.

At present, ATl has projects in 21
countries in Africa, Asia, and Latin
America and the Caribbean. These are:

Africa

Botswana Senegal
Cimeroon Tanzania
Kenya Zaire

Mali Zimbabwe
Asia

Indonesia Philippines
India Sri Lanka
Nepal Thailand

Latin America and
the Caribbean

Colonmibia Guatemala

Costa Rica Honduras

Dominican Mexico
Republic Peru

AT promotes market and private
sector development by: 1) using non-
governmental organizations as im-
plementing organizations to work with
small enterprises; 2) focusing on the
commercial viability of technologies and
the promotion of small-scale profit-
making enterprises; and 3) developing
rural small-scale industry projects using
innovative financing mechanisms.

Program Mechanisms

ATl carries out its activities in a
variety of ways:

Cooperative Agreenent

ATl receives an annual grant from
the Bureau tor Science and Technology
of the Agency for International Develop-
ment to design, develop, and imple-
ment the above projects. To expand the
reach of A LD.-provided core funding,
ATl seeks supplemental funding from
local project partners and  entrepre-
neurs.

Response to RIPs

An experienced multi-disciplinary
staff with access to other sources of
technical assistance gives ATL a strong
capability to respond to specialized re-
quests for proposals.
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Other Proposals

Organizations within developing
countrics can submit proposals asking
for assistance in ATT's areas of expertise,
ATT also submits project ideas to other
international and bilateral donors for
funding.

ARIES
(Assistunce to Resource Iestitulions for
Enterprise Stupporty

The ARIES project is intended to
improve support services available to
promuote small and micro-enterprises in
developing countries. ARIES 1) provides
short-term assistance to A.LLD. Mis-
sions, [PVOs, and other institutions sup-
porting small and  micro-enterprise
development; 2) develops an improved
understanding of small and  micro-
enterprise support; and 3) builds the
capacity of private voluntary organiza-
tions.

5 ~ - -

ALPACA WOOL PRODUCTION and MARKETING project in Peru is second Sectoral/Regional pro-
gran currently being developed. ATIand UNCDF also are designing an alpaca wool production and
marketing project in Bolivia, wliicly will be funded as a joint venture. In both projects, AT will work
with thousamds of small-scale producees of wipaca weol to establish a system of alpaca production and
marketing of export quality alpaca wool producis. The alpaca is @ member of the camelid family and
a relative of the larger llanm,
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ARIES (Assistance to Resource In-
stitutions for Enterprise Support) is a
five-year, $6.8 million A.L.D.-funded
endeavor to strengthen the capabilities
of support organizations in developing
countries to implement small-scale and
micro-enterprise development pro-
grams. The tirree major components of
the project are research, training and
technical assistance. As a subcontractor
to Robert R. Nathan, Inc., ATI will pro-
vide up to 91 person months of train-
ing and technical assistance over the life
of the project.

Private voluntary organizations and
non-governmental organizations that
support small and micro-enterprise
development often need training in
business planning, information
systerns, financial management, person-
nel administration, project manage-
ment, and cost-effectiveness evaluation.
ARIES uses the ATl Commercial

Project Idea

Concept Paper

Policies and Appropriate Technology Stimulate Small Enterprise Development

ARIES

Analysis Marnual for some of its train-
ing workshops. ARIES helps U.S.A.1.D,
Missions and developing country
NGOs in some of the following ways:

* designing, implementing and/or
evaluating overall program strategies
for assisting the small and micro-
enterprise sector;

* establishing planning processes
within local institutions to carry out
small and micro-ente:prise develop-
ment projects;

¢ designing, implementing and/or
evaluating programs that assist small
business development through
financial assistance, management
and vocationa! training, marketing
assistance, and identification of trade
and investment opportunities;

* developing technical and ad-
ministrative capacity within in-
termediary organizations; and

Project Approval Process

Technical Review
(lechnology, Commerdial and Sodial Impadt
Analysis, Proposed tvaluation Methady

v

Project Plan

* designing, monitoring and evaluat-
ing systems for programming Food
for Peace {(U.S. food aid) proceeds
and other US. government funds
denominated in local currencies to
support small and micro-enterprise
programs.

Work AT! will perform under the
ARIES subcontract will include:

* Collecting data to update information
on the current status of 26 small-scale
enterprise development programs
reviewed under the A.l.D.-
sponsored PISCES 1 and [I programs
in the late 1970s.

¢ Collaborating with Technoserve to
prepare an accounting manual to
provide guidance to organizations
operating credit programs for small-
scale enterprises.

* Supplying professional staff to par-
ticipate in activities described above.

{Presentation by Project Otticer, Recommenda-
tion by 'RACY

President. Board
«decision)

PRAC

i Grants Contracts ‘




Removing Barriers to
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By Ton de Wilile

ATUs experiences over the past five
years have revealed  myriad oppor-
tunities to improve the cconomies of
many developing countries by reducing,
the existing inefficiencies that prevent
their poteatial for growth from being
fuliilled. Because of these inefficiencies,
important factors of production--land,
capital, and tabor--are underutilized or
emploved at low levels of productivity,
especially in the rural arcas.

Conventional development policies
which attempt to achieve high annual
growth rates in a short time, primarily
through large-scale and urban enter-
prises, have hindered the establishment
of small-scale enterprises. Yet small-
scale enterprises are often inherently
more cfficient than large-scale enter-
prises in adding value to local human
and material resources, Generally, per
unit of investment, small-scale enter-
prises pmpurtionatcly create more
employment and result in greater in-
creases in productivity than large
enterprises.

For example, a study sponsored by
ATI shows that while economic condi-
tions in rural areas in laiwan and the
Philippines two decades ago were more
or less similar, rural development has
progressed much further in Taiwan than
in the Philippines. One reason for this
is that Taiwan adopted a set of macro-
policies that favored small-scale enter-
prise development. In the Philippines,
a 1% increase in agricultural output
leads to a 1% increase in rural non-agii-
cultural employment, while in Taiwan
asimilar 1% increase in agricultural out-
put leads to an increase of more than
2% in rural non-agricultural employ-
ment.

Yet conventional development
policies, through financial incentives
and tax subsidies, among other means,
frequently favor the urban and large-
scale sectors or imports, To illustrate,
consider two types of entreprencurs
who function in very different
environments—a village woman who
wants to carn some additional income
by sewing clothes for her neighbors and
a group of wealthy industrialists who
wish to invest in a fertilizer factory on
the outskirts of a large city. The in-
dustrialists are courted by various bank-

’e

}

Spark Dynamic Small-Scale
Enterprise Development

SUSTAINARLL pobs in developing countries can be created by AT for an average tolal cost of $2,200
per workplace, says Ton de Wilde, AT President, at the Torim on Appropriate Techinology for Small
Luterprise Devetopinent, held on Capitol 1L October 15, 1987 Lec" ardo Jiménez Sinchez, Chair of

ATTs Boand, is at Ieff.

ing institutions that are cager to lend
them most of the capital they need, at
an annual inferest rate of 10%. Because
the woman has no collateral, and banks
perceive that it is riskier to lend money
in rural areas than in urban areas, she
is forced to borrow money tfrom a
money lender who charges the equiva-
lent of 120% interest a year.

Other policies  also  discriminate
against the saall producer. The electric
sewing machine  purchased by the
village woman might cost $US 450; half
of this price is the result of impuort duties
imposed on a ”luxur_v consumer good.”
‘The industrialists have been granted an
exemption from paying any import
duties on the machinery and equipment
to be installed in the fertilizer plant. In
addition, the government has granted
the fertilizer business a five-year tax
holiday on earnings. The industrialists
are able to convince the government to
provide the factory with electricity and
to build access roads to transport the
fertilizer to warehouses and stores. The
rural village in which the woman lives
does not have electricity. Since the
government pays no heed to her pleas,
she is forced to borrow more money

|

|

|
|
|
|

from the money lender to purchase a
small generator.

‘Taking all these factors into account,
a small rural enterprise that can add
value to local resources—a tailor's shop,
a maize or a rice mill, a cheesemaking
plant—has to be tvice as profitable per
unit of investment as an enterprise in
an urban area to generate the same net
carnings.!

In the 1970s, most economists ad-
vised governments that the most effi-
cient way to create employment was to
establish large-scale industries. Recent
experience, in both developing and in-
dustrialized countries, shows this no
longer is true. For example, Business
Week reported in 1985 that more than
half of the new jobs created in the U.S,
in 1984 were i small business. Research
by the International Labor Organization
and Michigan State University reports
similar findings. All available evidence
indicates that conventional development
policies that favor urban, industrial
development have not produced the
desired results. Over the last two years,
some developing countries have ex-
perienced negative annual growth rates.
In most developing countries, employ-
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ment is failing to keep pace with
population increases. Unemployment
and under-employment in rural areas
are escalating,.

ATT's strategy to date has been to
establish commercially viable and
cconomically sustainable small enter-
prises in rural arcas and market towns
in developing countries. Between Oc-
tober 1983 and October 1987, ATI sup-
ported the start of 63 small-scale enter-
prises and approximately 1,280 micro-
enterprises. More than 5,000 direct jobs
have been created at an average total
cost to ATTof $US 2,200 per workplace;
only $US 1500 of this SUS 2,200
represents direct capital investment.

Although the cost per job created by
ATI compares well with similar eiforts
undert 1 by the World Bank and
other development orgarizations, these
figures still are far too high. Given the
millions of economically viable and sus-
tainable jobs that need to be created
worldwide and (he leck of capital to
create those jobs, AT must experiment
further to reduce the cost per sus-
tainable workpl ‘ce created and broaden
the effects of those jobs to increase the
incomes of people involved through
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backward, forward, and consumption | ATl to favorably influence some macro

linkages to the new enterprises created.

For example, let us refer to the
statistics mentioned above. Although
the enterprises ATT established created
more than 5000 direct jobs, it is even
more impressive to note that through
backward, forward, and consumption
linkages, the approximately 1,280 small
and micro-enterprises will increase the
incomes of more than 144,000 people.

ATI's Long Term Strategy:
Sector/Regional Approach

ATT's long term program direction
calls for a shift from a small project
approach--establishing  a  small-scale
enterprise or productive activity using,
appropriate technology-—toward a more
comprehensive  sectoral/regional — ap-
proach in order to intensify local impact
and to wield a larger influence on
policies. In this approach a number
(clusier) of small-scale enterprises with
backward, forward, and consumption
linkages will be established in a specific
small geographic region or in a small
sector of the economy. A clucter of small
and micro-enterprises should enable

k
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and institutional policies in the region
and should have measurable impact on
the overall social and economic develop-
ment of that region.

If, as at present, ATl has assisted a
local NGO to establish only one small
enlerprise in a particular region, at-
tempts to overcome politicat and institu-
tional biases to appropriate technology
and to small enterprise development
mostly will be ignored. (See some ex-
ceptions on page 20.) But if ATt helps to
establish 15 or 20 small-scale productive
enterprises in an area, the governnient,
banks, and training institutions, if any,
will be more receptive to suggestions for
change. Thes AT will work with local
organizations to help local banks change
their lending policies in rural areas and
to work more effectively with small en-
treprencurs. ATT also will work with
vocational training centers to gear their
courses to the needs of the new small
enterprises. When small-scale economic
activity is concentrated, groups of en-
trepreneurs could persuade local
government authorities to support ad-
ditional activities in rural areas, such as
setting up regional marketing centers to

IMPROVED SHEARING PRACTICES were enthustastically received by farmers participating in
the Wool Products Processing project. The farmer at left uses the improved shearing method, a one-
handed spring-loaded shear. The faraer at right uses umoieldy hand-forged scissors in the old manner,
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promote the export of the locally
manufactured products.

Finally, a cluster approach would
significantly reduce the problem of lack
of available gualificd management for
these small enterprises. One of the ma-
jor obstacles to small enterprise develop-
ment s the lack of management.
Talerted  management s scarce; it
generally is not cconomically feasible
and it does not foster =ustainability if ox-
pensive management talent is “im-
ported” to operate one small enterprise,
However, if clusters of small enterprises
are promoted, utilizing  qualified
managers who assume responsibifity for
a number of enterprises becomes
cost-cttective,

The first project AT has developed
asing such a clustersector approach is
the Wool Products Processing project in
Guatemala. o upgrade the quantity
ard quality of wool products, im-
provements are being introduced in all
segments of the wool industry, from
sheep breeding through marketing the
woven and knitted products, Project in-
novations begin with the selection of
breeding stock. Because the native
Criollo sheep does not prodace a high
quality wool, Corriedale sheep are be-
ing crossbred with the native breed. The
Corriedales were selected because of
their proven adaptability to the
highlands and their longer, denser, and
more consistent fiber which meets the
needs of the weavers. To increase their
breeding capacity, an artificial insemina-
tion laboratory was established.

To improve the flocks’ productivity,
movable corrals were introduced, an
animal health program has been
established, and grass sceds are being
provided to develop better pasture; dit-
ferent fodder has been introduced to
balance the diet of the sheep. In order
to improve the wool harvest, new shear-
ing practices have been introduced; the
improved method of shearing not only
is more cfficient but allows tl.e fleece to
be quickly separated into vanous quality
categories. So that the tlcece fibers will
be the optimal length, the project con-
tains incentives for farmers to switch
from shearing twice a year to once a
year.

Major improvements also are being
made in processing and marketing. A
central wool washing facility will in-
troduce the agitation wool washing
method followed by solar drying. A

nd Aopropriate Technology Stinndate S

nall Enterprise Development

Review of Employment Creaticn in ATI Projects!
1984-87

Number of small enterprises

Number of micro-productive activities

Number of direct jobs created

Number of people affected by backward/forward linkages

Total fixed capital costs
Tetal working capital costs
Total capital required

Total ATI financial assistance

Total ATI financial assistance plus overhead (50%)

Average capital cost per workplace

Average ATI financial assistance per workplace
Average overall ATI cost per workplace
Average ATJ cost per indirect beneficiary

Average ATl total cost per beneficiary

63

1,219
5,269
144,928
$1,261,456
$4903,350
$2,164,806
$5,798,649
$11,597,298
$1,5202
$1,101
$2,201

$40

$80

! Estimates based on ATl project plans

? Includes information on jobs created only for those enterprises where data on total capital

required is available or applicable

locally  manufactured wool opener
makes the wool ecasier to card; a
manually operated drum carder has
been introduced to exclude waste
material and short fibers, and to align
the fibers. Yarn production has been im-
proved by introducing changes in the
spinning wheel. Adapting a flyer bob-
bin mechanism from the treadle type
traditional spinning wheel to the hand
wheel doubles the yarn output. A wool
laboratory will be established at the ar-
tisan's commercial enterprise to test
wool and dyes and to formulate uniform
standards and quality control guidelines
for cach type of wool. Training in weav-
ing and knitting will include courses in
design, yarn sclection, and dyeing. The
commercial enterprise wili operate an
artisan materials supply store where
local weavers can »urchase the wool

and other fabric components from the
“materials bank” either for cash or
credit, Finally, the commercial enter-
prise will help the artisans promote and
market their products, both locally and
in other countries. A chart explaining
the linkage between all these activities
is found on page 15.

The improvements in sheep
breeding, selection, and husbandry
techniques will improve the overall
quantity ~nd quality of wool, and thus
increase the incomes of as many as
20,000 highland grain farmers who raise
a few sheep to supplement their in-
comes. Although income augmentation
is the major goal of this sector program,
the project also expects to create 32 full-
time jobs, and to double the value of the
wool.

Overall the Wool Products Process-
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ing project is expected to directly in-
crease the incomes of 900 small-scale
sheep farmers by 1000 vercent--from
$US 34 to $US 331 per farmser per year.
One hundred full-time spinners and 500
part-time spinners-—mostly women
will dout le their outputs and more than
triple their incomes. By increasing their
production  of expuort-quality  crafts,
300 veavers are expected te quadruple
their incomes frony $US 63 per vear o
$US 250 per year. Locai skilled crafts-
mien, such as the carpenters who pro-
duce the spinning wheels and carders,
will also benefit.

Other Activities Under
Long Term Strategy

As part of its 'ong term strategy, ATl
will direct more attention to broader
cconomic forces and the complemen-
tary nature of large, small, and micro-
scale enterprises.

ATT's experience over the past years
shows that more appropriate macro-
policies help remove the inefficiencies
inhibiting  dvnamic  development in
rural areas and market towns. With the
help of the Netherlands Government,
IDRC, and local institutions, ATI has
organized a ceries of regional con-
ferences, scheduled throughout 1988, to
share with government representatives,
legislators, benking  officials, and
members of the private sector, the
knowledge ATT has gained over the past
years on the need for macroeconomic
and institutional policy thanges.

ATl's Long Term Strategy provides a
unique approach to expanding the
economic opportunitics of poor people
living in the rural arcas and market
towns of developing  countrics.
Establishing clusters of small-scale
enterprises with backward, forward,
and consumption linkages in a small
geographic region or ir a sector of the
economy is the cornerstone of practical
step by step development. By working

to identify and change those macro-
policies that obstract dynamic develop-
ment, ATTwill be creating an environ-
ment in which these small-scale enter-
prises can prosper and flourish.

P Carl Liedbolmy and Donald Mead, Swall-
Seale Enterpris s in Developing Countries: A
Revtear of the Ctate of the Art, MSU Interna-
tional Development Working Paper, no. 25
(East Lansing: Michigan State University,
1986).

eeiopment

B S

RYERVR

[OTEL

A N o i
MACRO-POLICY CONFERENCE fn Thailand (March, 1988) was first of three regional policy
conferences addressing the local implications of technology choice. Here, ATI President Ton de Wilde
tsecond from left) and economist Frances Stewart (far left) engage in lively discussion.
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Wool Production and Processing

Improve Sheep Breeding

Project Technology Inputs

Improve Flock Care

* Introduce Sheep Selec-
tion Methodology

* Import Breeding
Rams

* [Establish Al Station

* Introduce Flushing
Technoiogy

o Establish New Breeding
Schedule & Technology

* Introduce Movable
Corrals

* Establish Animal Health
Program

* DProvide Seed for Im-
proved Pasture

Improve Woel Harvest

¢ Establish Once a Year
Sheariing Program

* Introduce Spring Load-
ed Shears

e Introduce New Shearing

Method

* Establish Wool
Classification System

* Introduce Shearing Board

Improve Primary Wool
Processing

* Introduce New Washing
Tank

* Introduce New
Detergents

* Introduce Agitation
Wool Washing Method

* Introduce Solar Drying
Technology for Wool

Improve Yarn Production

Improve Weaving

* Introduce New Wool
Storage Technology

* Introduce Wool Opener
——»| ¢ Introduce Drum Carder

* Introduce Improved
Spinning Technology

¢ Establish Wool
Laboratory

* Establish Materials Bank
* Weaving School

* Establish Post Weave
Wool Washing
Technology

* Design Assistance

v

‘,'l"{ (v " s
ARV ‘lu :m\ll\lrf'-f." o

Improve Marketing

* E_...ish Market
Distribution System

* Entry in National Crafts
Tourism Shows

* Establish Qunlity Con-
trol System

* Entry in International
Shows

* Market Surveys
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ATI's mandate to get appropriate
technologies into the hands of the rural
and semi-urban poor is strongly affected
by the macro-policies of national and
local governments and financial institu-
tions. [n most case s, the general social
and economic environment as well as
industrv-speatic regulations, taxes, sub-
sidies, trau and Jnancing policies, and
science and technology research and
dissemination policies favor large-scale
and urban enterprises. As a result,
many appropriate technologies remain
relatively unused. These technologies
tend to be more labor intensive, less
capital intensive, and require less
foreign exchange than “modern,” large-
scale technologies. They are more com-
patible with available skills and
resources and more socially and en-
vironmentally sound.

Businesses decide at the micro-level
which technologies to adopt. ‘These
decisions are based on the (1) objectives
of the firm, (2) resources available to the
firm and relative prices, (3) size and type
of the market, and (4) knowledge of
available technologics. Frances Stewart
of Oxford University emphasizes that
government macro-policies can affect
these nucro-level factors through overall
cconomic conditions (v, the money
supply, interest rates and the availabili-
ty of credit, aggregate demand, curren-
¢y exchange rates, and the distribution
of income), direct public expenditures
(including investments in infrastructure
or enterprises, human resource
development, subsidies, and tax
preferences), and regulations (especially
those pertaining to wage rates, the
transfer of technologies, foreign invest-
ment and trade, and the size, composi-
tion and ownership of economic units).

In some cases, technologies with
low or negative social vae persist
because of inappropriate magro-policies.
Special interest groups influence
government policies to va,ying degrees.
Current options may be limited by past
decisions. Governments and multina-
tional corporations also play a direct role
in ké&D and the choice of technologies.
R&D tends to concentrate around the
types of technologies and products cur-
rently in use.

Thus, to ensure successful demon-
stration projects, ATI must seck to in-
fluence the refevant policies in the areas
where we work. Moreover, althougl
demonstration projects are important in

stating the case for appropriate
technologies, this approach is not
enough. To have broad impact and to
help implement changes in existing
policies, ATI must share its experiences
with national and local governments
and financing institutions.

THLE BOOK, “Macro-Policies jor Appropriate
Technology in Developing Countries,” was ATl
first major publication in the policy arca. ere,
Edgar (led) Qieens presentsaa copy of the book to
Dx Nyle Brady, Seitior Assistant Admtonistrator
for Science wnd lechnology, ALD. My Oieens,
who many considered the “father of ATL” died in
1987

As part of its work in the area of
macro-policies, ATl has produced a
book of case studies edited by Stewart,
is convening four regional conferences
for which papers have been commis-
sioned from LDC experts, and has com-
missioned additional studies by con-
sultants such as Kaplinsky, James, and
Greeley. In addition, ATT starf have ex-
amined the connection between micro-
level projects and macro-policies.

Macro-Policy Book

ATl commissioned a set of case
studies n the effects of macro-level
policies on the potential for adopting
appropriate technologies. These studies
were edited and prefaced by Frances
Stewart and published by Westview
Press in 1987 under the title Macro-
Policies  for Appropriate Technology in
Developing Counlries. These studies cover
the following topics: (1) classifica” on of
macro-policies, (2) technology choice in
agriculture in India, (3) irrigation
technology in Bangladesh, (4) smail-
scale paddy threshing in Thailand and
the Philippines, (5) rural linkages in the

Philippines and Taiwan, (6) small-scale
sugar manufacturing in India and
Kenya, (7) technology choice in public
enterprises in Kenya and Tanzania, (8)
in-plant technical change in  Latin
America, (9) the standardization of
machine tools in Japan and China, and
(16) an interview and conclusions for the
set of studices.

Macro-Policy Conferences

ATl, in collaboration with Queen
Elizabeth House of Oxford University
and the Thailand Development and
Rescarch Institute, held a conference
March 21-24, 1988, in Pattaya, Thailand
to discuss “Implications of Technology
Choice on Economic Development.” In
addition to ATI, funding came from the
Netherlands Government and the Inter-
national Development Research Center
(IDRC) of Canada.

Presentations were based on case
studies included in the book edited by
Stewart. Local Asian studies on macro-
policies  for appropriate  technolopy
included presentations by Dr. Q. K.
Ahnied of the Bangladesh Institute of
Development Studies, Dr. Mingsarn
Khaosaard of Thailand’s Chiang Mai
University and Dr. Romeo Bautista of
the International Food Policy Research
Institute in the Philippines.

The conference was well attended
by government officials, bankers, and
private sector representatives from
’akistan, Bangladesh, Thailand, Sri
Lanka, Philippines, Malaysia and In-
donesia. Two Thai TV channels covered
the conterence, as did Thai newspapers.

Conferences addressing  the im-
plications of technology choice in Africa
and Latin America/Caribbean regions
will also be held in 1988. The Africa con-
ference will take place in Nairobi in late
August. Local African studies on macro-
policies for appropriate technology will
include a presentation on Tanzania by
Sam Wange of the University of Dar es
Salaam; “The Case of Kenya,” by
Calestous Juma of the African Centre for
Technology Studies and Peter Coughlin
of the University of Nairobi; “How
Economic Policies in Zimbabwe Have
Affected Technology Choice and
Technology Development,” by Daniel
Nedela of the University of Zimbabwe;
“Macro and Micro-Policies Affecting
Technology Choice and Development in
Nigeria,” by E. ]. Chuta of the Univer-
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sity of Maiduguri; and “The Impact of
Macro and Micro-Socio-Economic Fac-
tors on the Introduction of Appropriate
Technology—the Case of Zaire,” by
Ryzeard Piasacki of the University of
Lodz, Poland. Eric Hyman, ATl staff
economist, will present “Government
Policies and the Potential for Adoption
of Appropriate Technologies: Three Ex-
amples from AT International’s Ex-
perience in Africa”

The Latin America/Caribbean Con-
ference will be held in Mexico City in
Qctober. The authors and subjects of the
papers to be commissioned for this con-
ference are now being finalized. ATI, in
collaboration with the Industrial
Development Bank of India (IDBI) and
the Government of India, is also plan-
ning a macro-policy conference targeted
specifically to India policies. This con-
ference, to be held in New Delhi in car-
ly 1989, will build u pon the framework
and models ATl used in its earlier
regional conferences.

Other Studies Commissioned by ATI

Some studies commissioned by ATI
relate directly to ATI's demonstration
projects while others look at trends in
new technologies. Raphael Kaplinsky of
the University of Sussex prepared three
studies for ATI. The first examined clay
brick manufacture in Botswana, Kenya,
and Tanzania and the tradeoifs in-
velved in the choice of production
technology. Mechanized production can
turn out an inexpensive, higher quality
product for consumers, while manual
production of a lower-quality and
higher-cost produet gencrates more
employment. This study also examined
the equity effects of alternative wavs to
disseminate brickmaking technologies.

The second paper by Kaplinsky
questioned whether inherent econo-
mies of scale exist in technologies and
whether mass production is necessari-
ly efficient and cquitable, To reduce
economic instability, he recommended
that more attention be paid to downscal-
ing of plant size, product nature, and
firm size. He also noted the emergence
of a new paradigm of decentralized pro-
duction through micro-electronics tech-
nologies. From these observations, he
concluded that science and technology
organizations in LDCs need to reorient
research, especially in capital goods pro-
duction, to reduce dependence on in-

appropriate technologies from indus-
trialized countries.

Kaplinsky’s third paper examines
the experience of downscaling a modern
technology — mini-cement production
in India. This process required levels of
technological development and manage-
ment that are well beyond the level
generally needed in upgrading village-
level equipment, and was only commer-
cially viable under the special condi-
tions prevailing in India.

Jeffrey James of Boston University
classified technologies into  five
categories and assessed their relative
potential for appropriateness in LDCs.,
Upgrading traditional technologies is
often the most cost-cffective way of
reaching the rural and semi-urban poor.
In downscaling modern technologies,
many of the economies of scale that
made the original technology efficient
may be lost. Most off-the-shelf modern
technologies and innovative replace-
ment technologies tend to be less ap-
propriate for smail farms and firms in
LDCs because the research that pro-
duced these technologies was carried
out in developed countries. owever,
some older modern technologies may
be appropriate for medium-scale urban
enterprises, If generated through in-
country R&D, innovative replacement
technolegies may also play an important
role in LDCs.

Steen Joffe and Martin Greeley of

iy

Enterprise Developmient

the University of Sussex concluded that
new plant biotechnologies will revolu-
tionize agricultural productivity.
Changes will oceur in the cost and com-
position of agricultural inputs, produc-
tion methods, and composition and
processing of products. As international
comparative advantage shifts, these
changes will present bath a threat and
an opportunity for LDCs. The authors
urge greater recognition of the needs of
resource-poor  farmers for low-input
agriculture. In addition to the inherent
characteristics of the technologies, their
impacts will be affected by, among
others, the degree of privatization, con-
trol twer research, and the identification
of end-user needs and rural institutions.

Plans for the Future

In the future, macro-policy activities
will comprise 5-10% of ATl's program.,
Although consultants have undertaken
the bulk of the policy-related work up
to now;, AT expects to have a small pro-
fessional staff working in this area. This
in-house capability will allow AT to re-
spond to requests from A.1.D. Missions
and A.1.D. Washington, donor agencies,
multilateral development banks, and
host-country governments to assist in
analyzing the effects of existing policies
and working with development profes-
sionals and decision makers to help im-
plement recommended policy reforms.

private and governmental organizations and NGOs is very important,

COMMUNICATING ATI's experiences to other development professionals, government policymakers,
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by Ing. Oscar Arce, Vice Rector
for Academic Research, Instituto
Tecnologico de Costa Rica

Our work with appropriate
technology and ATI goes back a number
of years. In Costa Rica we have a varie-
ty of problems, among them a severe
housing shortage. It has been estimated
that about a quarter of a million Costa
Rican families need housing im-
provements of sume kind.

In Costa Rica, concrete is the most
widely used construction material.
About 65% of the cost of concrete is due
to cement. If we could lower the cost of
cement, we could lower the price of con-
struction — a very important factor in
making housing available for the poor
majority.

Looking for alternatives for cemen-
titious materials made a lot of sense. We
started concentrating on the physical
and mechanical properties of a stream
of materials, using a rather traditional
approach. Lime was an immediate
possibility and it was included as part
of the testing process. Very soon, we
found out that lime was not a good
alternative, since laboratory tests did not
yield good results. We were surprised
by the laboratory studies because we
knew that lime has been used suc-
cessfully in the construction industry in
many countries, esgecially some
developed ones, for many years.

S9 we were forced to leave our ivorv
tower—the Institute—and go out into
the field. We contacted the actual lime
producers and everyone involved in the
lime production process. What were our
findings?

Chemical analysis showed that our
lime didn’t meet minimal requiremen’s
for the construction industry. But lirae
has a lot of environmental and
agricultural uses besides construction
—such as for soil or water treatment.
More important, many of our people
were economically dependent on tradi-
tional lime kilns for their income.
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ATI-ITCR: A Model for Policy Change

Early on, it became obvious that if
we were to revitalize the lime industry
we needed to improve the kiln. Tradi-
tional kilns are energy inefficient to a
great extent and cannot chmplete the
burning process. The main energy
source was wood wastings from the
timber industry, which is now declin-
ing due to deforestation — yet another
problem. If we could improve the tradi-
tional kiln so that it used less wood, we
might be able to make lime production
more profitable. Then, we could con-
vince people to plant new trees in a
nearby area, so that they would have a
permanent source of fuel for their kilns.
ITCR also was concerned because en-
vironmental and safety regulations were
making the lime industry unprofitable.
If the lime industry was driven out of
business, what would happen to all
those families who were dependent on
the lime industry for their jobs?

At this time, ITCR first became ac-
quainted with ATI. ATl encouraged us
to submit a project proposal for
upgrading the traditional kiln. ATl and
ITCR could foresee that by improving
the tradiiional technology, we could
help all those people dependent on the
lime industry to achieve a better social
and economic status. More efficient lime
kilns would result in increased incomes
— and they could take care of their own
housing needs.

From this project we learned two
very important lessons. Seeking a solu-
tion to the housing problem did not
necessarily mean that we had to limit
our approach to the technical problems
present in the housing industry itself.
A good alternative would be to incrz ase
the incomes of people who need the
housing. If we can do that, they will
have access to the housing market; with
the money they earn they should be
able to solve their own housing prob-
lem. It also meant that people might be
better prepared to take care of their
problems in a broader sense- that they
themselves would find the solutions to
nrany of their everyday concerns,

More importantly, this specific ex-
perience made us aware of the vital im-
portance of keeping in direct contact
with our local people and our local com-
munities. We nced to leave the isolation

of our universities and make a field
assessment of what our people need.
This way we will know where to con-
centrate our efforts and resources to
help them make positive changes in
their situation. Too often scientific in-
stitutions choose a classical approach;
research activities are seen as a goal in
themselves and academics ignore im-
mediate reality. ITCR, too, was gnilty of
this.

This approach has made a very im-
portant difference in policymaking at all
levels. Overall, our housing project now
has this type of orientation. We are
slowly trying to implement projects in
other areas based on this philosophy at
an institutional level.

Most important, during the design
phase of our national plan for the
development of science and technology,
we have had an opportunity to share
our experiences with people from
government and private enterprises.
What we learned from the lime project
was instrumental in defining a similar
strategy on a national level. In the future
we will work together with our rural
communities to better define their
technological needs. By providing
assistance to people engaged in a wide
varicly of small enterprises, we will be
able to tackle the problem in a broader
way. Instead of analyzing a specific ac-
tivity, we will pay attention to a com-
plete region and to all the small enter-
prises cither presently in place, or
needed. We will try to concentrate our
efforts in specific communities to help
these enterprises becorme more com-
petitive and to improve their incomes.

Even though we know this is only
the beginning, we already have impor-
tant results, not only from the technical,
but from the economic points of view.
Rural communities have changed their
views about our role. We now are mak-
ing contact with each other in a more
natural way, and that means we can
now cooperate on a more regular basis.
Thus, in seeking a solution to the hous-
ing; problem, we learned how we best
can incorporate science and technology
in development. We found that we were
really able to help society only when we
brought our research into the field.
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MANUAL SUNFLOWLR SEED OlL PRESS,
developed in linzania, has bees introduced in
Zimbalroe, ‘o do this, ATI first nad to ot the
Government of Zimbalwee to change its policy
whec- Lot permit small-scale on-fanm process-
: Toweer seeds into ofl,

SHARP PRICE. RIS in muolasses i the
Domuntcan Bepublic wus a result of g change in
soveriment policy. This negative policy change
forced ATLand CINIPA to reformndute the feed mix
for saeme.

IMPROVING TRADITIONAL LIME KILNS in
Costa Rica is revitalizing a towir's industry Work-
ing wit™ AT1 on this project taught ITCR that
scientists must leqve their ivory towers and work
directly with locai people to assess the needs of
the poor.
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by |. E Swartzendruber

In carly 1986 AT staff members car-
ried the manual sunflower oil ram press,
developed by ATl engincer Carl
Bielenbery in Tanzania the vear before,
to Zimbabwe for demonstration. They
wanted to learn whether this technology
might be replicated in Zimbabwe, either
by the private sector or through a proj-
ect similar to ATT's Village Oil project in
Tanzania. Although initial reactions to
the press were very favorable, there was
a problem: government policy did not
permit small-scale, on-farm processing
of sunflower seed into oil. Farmers were
required to sell to a parastatal marketing,
board, at regulated prices, and oil pro-
cessing was the preserve of a large
government-operated firm,

However, several factors led ATl to
believe that these restrictions might be
lifted in the case of the Bielenberg press.
First, there had been a chronic shortage
of cooking oil, especially in rural areas,

des;site the high production volume of
the large oil expelling plant, and prices
had been high . Second, the government
of Zimbabwe had been searching for
low-cost ways to create jobs and
generate income  in the communal
lands. Although these tribally con-
trolled lands are among the least arable
in the country, thev are home to a
disproportionate share of the popula-
tion, especially the rural poor. At the
same time, a trend was emerging in
Zimbahwe, as in other African coun-
tries, to reduce the importance of
parastatals by casing production and
marketing restrictions,

With the help of a local agricultural
implement manutactuning firm that was
interested in producing the Biclenberg
press, ATl approached the government
to obtain approval to introduce the
manual sunflower oil press in rural
areas. This approval was given shortly
thereafter—positive proof of the govern-
ment’s concern with promoting

cy in Zimbabwe: Sunflower Seed Press

economic activity in the hard-pressed
communal lands areas. The Bielenberg
press aroused great eacitement  at
agricultural fairs, and was demonstrated
on television by one of the local
manufacturers which had lost no time .
mn starting, to pmducc the press.
Initial market analysis indicates that
successtul adoption of the ATl
sunflower oil technology in the com-
munal lands arcas will require aceess to
appropriate credit services, improved
sced varicties, and technical and
management training.  However,
observers believe that the press has
already corvineed policvmakers thai
small-scale, on-farm processing may
hold one of the kevs to the ecconomic
diversification of some of the poorest
parts of the country. No oppaosition has
come from large-scale producers. This
concept of Jocal self-sufficiency may be
extended to other activities as ap-
propriaie  technologies are identified
and transferred to the rura! areas.

A Negative Policy Change

Small-scale enterprises are extreme-
ly vulnerable to changes in government
policies and in world market prices.
This is illustrated by reviewing the
history of 21T's Swine Feed project in
the Dominizan Republic.

After tt e entire naticnal swine herd
was slauglitered in 1979 because of
an epidemic of African swine fever,
the Dominican Republic government
launched an iniensive effort to
repopulate the swine. Improved breed-
ing stock was sold locally at prices most
small-scale farmers could afford.
However, the imported pigs were about
twice as large as the native animals and
the farmers were toid that they had to
be fed an imported, prepared feed,
which was much too 2xpensive for most
small-scale farmers. ATI, in conjunction
with CIMPA, the Centro de Investiga-
cion y Mejoramiento de Produccién
Animal, designed a project to reduce
dependency on imported feeds by com-
plementing commercial feed with local-
ly grown feedstuffs. The project
established a distribution system (mini-
outlets) to make balanced feed mixes
prepared by farmers’ associations
available in quantities the small farmers
could afford,
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When the project was initially
designed molasses was to be an impor-
tant ingredient in the feed mix. The
molasses was poured on top of local
greens to make “ensalada con salsa,” a
very palatable, high protein feed.
Molasses is a by-product of the sugar in-
dustry and in 1984 was readily available
in large quantities at a reasonable price.
In fact, since there was no apparent
market, the government-controlled
sugar companies sold surplus molasses
at a subsidized price. During this period
the average price of delivered molasses
was $RD .34 per gallon. This price was
roughly equivalent to the cost to pro-
duce and handle the molasses; the
freight charges were absorbed by the
sugar compaiiies,

Shortly after the project was im-
plemented, the world sugar price fell.
The Dominican Republic was forced to
drastically reduce sugar production.
Several refineries closed and most of the
others reduced their working hours,
causing an increase in unemployment
and a decrease in foreign exchange
(dollar) earnings. In late 1985, in order
to increase its foreign exchange earn-
ings, the Government of the Dominican
Republic decided to export molasses. fo

discourage local consumption of
molasses the price was controlled at
SRD 1.75 per gallon (an iswrrease of
500%). Molasses, already in short sup-
ply. became virtually unavailable at the
farm level. Farmers, confectioners and
other industries that used quantities of
molasses had not been forewarned
about this policy, and were forced to ad-
just or totally abandon their production.,

At the start of the Swine Feed pre-
ject, when molasses prices were low, the
farmers’ associations purchased it in
bulk and stored it in large tanks prior
to distributing it locally. Now, however,
most farmers only use the costly
molasses in the swine feed mix during
the dry season when fewer greens are
available. Fortunately, pigs have learn-
ed to eat the local greens--even without
the “salsa’-and some farmers use
sugarcane juice as a substitute.

This macro-policy change could
have spelled disaster for hundreds of
small farmers in the Dominican
Republic. Thanks te the quick reaction
of the local project partner and
assistance from ATI, the feed package
was successfully reformulated to reduce
its dependency on molasses.



by Richard Bowman
and Arleen Richman

In animal husbandry, the amount
and quality of feed determine the
animal’s level of production, no matter
what the product—meat, milk, eggs,
wool. Feed is generally the most costly
ingredient in animal husbandry world-
wide. Although everything an animal
eats provides energy (calories), only cer-
tain feeds contain the levels of protein
necessary to maintain optimum levels
of production. Tropical plants are
generally low in protein; for this reason
securing protein-enriched feed, at a
reasonable price, has been a focus of
development assistance  activities,
especially in the tropics. Although pro-
tein is the most important single ingre-
dient in animal feed, if the feed does not
contain the mineral balance most ap-
propriate to the individual species (e.g.,
calcium and phosphorus for dairy cows)
production will fall, the animal’s fortili-
ty will be reduced, and the anmnal will
be more susceptible to disease.

Lack of proper feed affects animals
in different ways, Sheep that do not get
cnough proteir. in their diet will have
briltle hair fibers not suitable for first
quality wool products. If chickens do
not receive enough caleium, the (ggs
they lay will have very thin shells. Dairy
cows fed a poor diet not only will pro-
duce less milk but their miix will have
a lower butlerfat content.

ATl works with snall rural farmers
in a variety of projects to decrease their
dependency on costly imported feed-
stuffs, and at the same time improve the
nutrition of their livestock. This means
improving the protein content of the
feed, reducing its cost—usually by insti-
tuting a delivery system or establishing,
a feed mill—and balancing out and pro-
viding the missing ingredients.

Because ruminants (cud-chewers)
can atilize the nitrogen in plants 1o form
protein, the solution may involve in-
troducing high protein forages, such as
leucaena and pigeon pea (gandul). For
example, to improve the pastures for
sheep in the highlands of Guatemala,
which will improve the quality of wool
the sheep produce, ATI's Wool Praduc-
tion project is midway through promis-
ing field/grazing trials of several exotic
nutritious alpine pasture varicties.
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POULTRY MANURE is used as proteis supplement in jeed formulated for dairy cows in Meico. Feed
enterprises, established by thie Tarm Support Enterprises project, serve an average of 30 farmers who

oun 3 cows ecach.

For non-ruminants to produce effi-
ciently, however, they need a digestible
concentrate that already contains a high
level of protein. One of ATls most suc-
cessful projects is the Swine Feed proj-
ect in the Downinican Republic. When
African swine fever broke out in the
Dominican Republic in 1979, the goven-
ment was forced to slaughier the entire
national herd of approaimately 1,600,000
head of swine. Because pork is an im-
portant clement in the domestic
agricultural economy, the Dominican
Republic government launched an in-
tensive cffort to repopulate the swine.
By mid-1984, breeding stock (imported
pigs resistant to African swine fever)
were being sold locally at prices most
small-scale farmers could afford. But
these imported pigs were very large,
twice the size of the previous native or
criollo anunal. Farmers were told these
pigs had o be fed expensive imported
feeds—an approach they could not af-
ford. Bat could the use of a combina-
tion of locally-grown products sup-
plemented by suime locally mixed feed
concentrates enable the small farmers to
profitably raise the new pigs?

ATl’s project reduced dependency
on imported feeds by substituting local-
ly grown feedstuffs to complement the
commercial feed. Ramie, a high protein
feed ased in Asia, was one component
introduced to the small farmers.
Although ramie only grows in the rainy
season, some small farmers are planting
this green and view it as an additional
locally-grown nutritious feed compo-
nent. The small-scale swine producers
in the Dominican Republic still use com-
mercial feed but in smaller amounts so
their profit margin is greater. And
although some of the fead ingredients
are imported (in bulk to save meney) the
commercial feed iiself is being prepared
and distribited by the farmers’ associa-
tions, another important cost reduction.
The project also trained the small-scale
farmers in principles of swine nutrition
and what could and could not be
substituted in their feed. Sweet potato
leaves, rice bran, wheat bran trom local
mills, yucca leave:s edible roots—all
these local greens, roots, and types of
bran can substitute for a certain percen-
tage of commercial feed. Farmers were
also taught which local traditional teeds

21



Macro- P()IlClLb and Appmprnm’ H’lenulosgl/ btmmlntw ‘§mnlI [nlv pusv Da zwvrmcnt

had little or no value—coffee grounds,
banana leaves— and therefore should be
eliminated from their swine’s diet. Most
important, this ATT project established
a distribution system (mini-outlets) so
that the balanced feed mives prepared
by the associations are available Joe ally
in quantities the small farmers can af-
ford Because farmers who never before
had access to commerdial feed because
it was too cxpunsi\'u or simply not
available at any price now can prre hase
this nnpmtnnt element of their pigs’

dicet, swine production has been open-
ed up to a wider cross section of the
Dominican Republic population. Today,

more than 1,500 small-scale swine pro-
ducers have increased their incomes by
an average of W% - far higher than the
anticipated results.

Ten feed distribution centers are ex-
amples of just one tvpe of small enter-
prise being established by the Farm
Support Enterprises project in Mexico.
Fach feed enterprise is designed Lo sevve
0 farmers who own an average of 3

cows cach, or approximately 100 cows
total. The overall goal of this project,
being implemented by CEICADAR, a
regional center of Mexico's Postgraduate
College of Agriculture, is to provide the
cquipment, supplies, and  services
needed by more than LOOO small
farmers to improve their production and
subsequently increase their incones,

Most small farmers in the Puebla
arca of Mexico raise a fow dairy cows,
in addition to corn and ‘fruit trees. Tradi-
tionally these farmers only fed their cat-
tle cornstover, alfalfa, and corn/grain —
but these cows produced substantially
less milk than cows fed a supplement
of concentrated feed. Concentrated feed
was available in this arca, but it was ex-
tremely expensive and generally was
not available in small quantitics. The
project has developed a high protein
feed supplement containing propor-
tional amounts of poultry manure,
molasses, mineral salts, urea and
sulphur which farmers purchase
separately and add to the traditional
alfalfa and cornstover. This mixture,
which uses poultry manure as a protein
substitute, isn’'t new to cattle; it’s been
fed to beef cattle in the past. However,
farmers in Mexico, as in other Third
World countries, were hesitant to feed
this to their dairy cows. Preliminary
studies conducted by CEICADAR show
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A FERAME NI/\II()N PROCess s ll\ui to enrich the protear content of cassava for use as pig feed in
Thadamd. Moistening cassavi chips i the finst step in the process.

that dairy cows fed the correct propor-
tions of feed supplcnwnt cither increase
their production of milk sub-stantiaily or
maintain their production on fowered
feed costs,

In Thailand, ATl experimented with
a biotechnology to enrich the nutritional
content of cassava, enabling the produc-
tion of a low-cost, highly nutitious
stock feed for small-scale pig and
poultry farmers. By usm;, a combination
of a mold and a yeast in a solid substrate
fermentation process, the cassava was
able to vield a consistent increase of
11-12% true protein. However, the final
product is a feed supplement rather
than a complete stock feed. Extensive
feeding trials with swine indicated no
toxicity and a good feed conversion
ratio. Because the price of cassava rose
dramatically in Thailand over the proj-
ect period, the results of this research
will be used in commercial enterprises
in other countries.

In several countries, ATl has
established feed mills to complement
existing livestoek/dairy production. Ieed
mills take both high bulk and low
volume products like corn and grains,
and use appropriately designed mills to

chop grass or grind corn/grain. The
chopped grass and ground corn/grain
are then mixed with protein-rich ingre-
dients such as soybeans; minerals also
are added. The feed mill serves several
purposes: it adds value to existing
agricultural  products; makes  feed
available to area farmers at a lower cost
than imported animal feeds purchased
elsewhere; and creates employment and
generates income for both the owners
of the mill and the farmers growing the
produce sold to the mill.

In Thailand a smail enterprise
development project “which included
dairy farming as one of its enterprises
established a feed mill in its second year
of dairy production. The small teed mill
buys corn and other inputs from local
farmers, grinds up the feed and sells it
to the local farmers. Some villagers who
do not own cows and are not par-
ticipating in the dairy farming part of
the project grow cassava or corn to sell
to the feed mill. The mill charges the
same price for feed as other feed stores.
However, it delivers the feed to the
farmers and eliminates the need for cash
disbursements. After its second year of
operation, the feed mill paid a dividend
to its 81 owner families.
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aterial Can Produce

Portland-Quality Cement

by Carlos R. Lola

Cement, an intermediate product in
the manufacture of concrete, is probably
the world’s most widely used construe-
tion material. The first cementitious
materials to be used in mortars were
gypsum and lime. The Egyptians used
gypsum mortars to construct the
Pyramid of Cheops in 3000 B.C.; lime
mortars first were used in Egypt only in
the Roman period. In 1824, Joseph
Aspdin obtained a patent to manufac-
ture “Posiland cement” To prepare
“Portland cement” (commonly referred
to simply as cement), finely ground
limestone and clay are mined and then
heated in a Kiln at 400 degrees Cen-
tigrade. The intermediate product ob-
tained, called clinker, is then greund
and mixed with gypsum.

In industrialized countries cement
is normally produced in factories that
use rotary-kilr technology and produce
as many as 5,000 tonnes of cement per
day. These large-scale cement plants are
inappropriate in many developing coun-
tries because they require extensive
capital investmient (as much as $US 400
million), three to five years to construct,
significant reserves of raw materials,
and a well-developed transportation:
and distribution infrastructure. In con-
trast, small-scale plants (producing up
to 400 tonnes per day) that use a ver-
tical shaft kiln are advantageous
because:

1. They can be located wherever there
are suitable raw materials and sufficient
demand for the product to justify invest-
ment in a small-scale plant but not in
a large-scale plant.

2. The small-scale plant is designed so
that the machinery can be manufac-
tured and assembled localty, eliminating
the need for imports and reducing
technological dependence on foreign
firms.

3. The small-scale plants can begin
producing more quickly.

4. Start up and maintenance costs are
significantly lower.

5. The small-scale plants demand less
from existing power and transport
facilities.

6. The concept of small cement plants
is compatible with a policy of regional
self-sufficiency.

Until 1978-1979 consumption of ce-
ment in India was limited to what could
be produced in country. Because most
cement was used in the north of India

and most cement was produced in the
south, it was necessary to transport
large quantities of cement over long
distances.

In 1979, the Government of India
decided to encourage the development
of mini-cement plants; it began to pro-
vide technical and financial assistance
to plants with capacities of up to 200
tonnes per day.

In 1978 the Appropriate Technology
Develepment Association (ATDA) of
Lucknow, India, in collaboration with
ATl and the Intermediate Technology
Development Group (ITDG) of Rugby,
UK., initiated a project in Mohan-
lalgang to upgrade a 25 tonne per day
mini-cement plant to consistently pro-
duce standard grade Portla..d cement.
The technology for mini-cement pro-
duction in India, as in other parts of the
world, is based on the batch-operated
vertical shaft kiln (VSK), which evolved
from the nineteenth century lime kiln,
These VSKs, however, have been im-
proved to allow continuous operation.

The VSK technology produces ce-
ment either by the intergrinding (black
meal) or the intermixing (semi-white)
process. The ATDA project adapted the
process of intermixing. In the inter-
grinding process, raw materials and coal
are mixed at the outset and ground
together; the proportions cannot be ad-
justed before being put into the kiln. In
the intermixing process, crushed coal is
mixed with pre-ground raw materials
immediately before they are fed into the
kiln, rather than at the earlier grinding
stage. Proportions of coal can be ad-
justed continuously to compensate for
raw materials of variable quality contain-
ing different percentages of calcium car-

bonate. Standard quality Portland ce-
ment can now be produced using locally
available raw material deposits, su~h as
marl and kankar.

The ATDA Mini-Ceient facioiry,
which has a dailv capacity of 27 - 30
tonnes, is based on efficient, modeinized
vertical shaft kiln technology. Because
the whole plant is located under oae
roof, materials can be bandled more
casily. Although the process is more
labor-intensive than the process used in
large-scale cement plants, in those cases
which ATI analyzed, the final cost for
cach ton of cement produced is the
same.

Other groups such as the Indian
Cement Research Institute have design-
ed small scale cement plants. Some 30
V5K cement plants are already opera-
tional in India and individual investors
plan to build an additional 60 plants in
the near future. However, ATDAS
technology is distinguished from other
small-scale cement technologies because
it produces a consistent Portland quali-
ty cement, a fact attested to by *he In-
dian Institute of Standards. The quali-
ty is attained even when the plant uses
relatively low quality raw materials,
such ax marl and kankar, which have a
calvium carbonate content of only
45-50% compared to 80% in the custom-
ary raw material, limestone. The ATI-
financed proiect demonstrated that in
India, where there are favorable govern-
ment policies, the mini-cement plant
does represent a viable alternative to the
large-scale plant under appropriate
technical and/or in¢*itutional conditions.

ATDA/ATT mini-cement plant in Lucknew, India,
has a daily capacity of 20-30 tonnes of consistent
quality Portland cement.
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Turning the Tide: Shrimp Production

by Phocbe Andris

Traditionally, in Indonesia, small
pond (tambak) owners who want to
stock their ponds with shrimp must de-
pend onwhat the tide brings in. As the
tide recedes, shrimp eggs and larvae are
trapped in the farmers” ponds, usually
located alongside coastal beaches.
Farmers then blindly feed the larvae for
four months without knowing how
many. it any, shrimp are growing to
maturity,

AT and Yavasan Dian Desa ( (DI,
an Indonesian based NGO, have been
working together to better the odds and
give these sinall pond farmers a reliable
source of income, They have developed
anintegrated  service company  that
hatches and raises Tiger Prawns, pro-
vides financing through a profit/risk
sharing program, and upgrades pond
management  for individual  pond
owners. Marketing and  technical
assistance are also provided, as well as
a continuous supply of uality shrimp
fry and feed.

The technology component of the
project consists of a hatchiery,
demonstration ponds, and the Out-
growers Service Unit.

The hatchery is based on the latest
techniques used by the Hawaiian In-
stitute of Marine Biology, which provid-
ed training to YDD personnel, and
adaptations from the Japanese and
Taiwanese systems of shrimp produc-
tion. The hatchery is expected to pro-
vide a steady supply of shrimo fiy ta the
Outgrowers Service Unit, where they
are grown to marhetable size.

The hatchery has the capacity to
produce 2 million post-larvace every 20
days; the 26 day cvcle encompasses con-
ception, hatching, larvae and post-
larvae growtie. The hatchery, which is
operating at 50% capacity, presently
employs 23 peaple.

The first month of a shrimp's life is
the most critical stage of development
since larvae suffer an 80% mortality rate
during this period. The hatchery
operates much like an emergency room
in a hospital. The biological and
chemical levels in the water are
monitored 24 hours a day. The larvae are
fed every 3-4 hours and the water quali-
ty is checked frequently. A fluctuation
of just 2-3 degrees C in water temp-
erature, salinity, or oxygen level can kill

JUVENILES are solid to tmbak tanmers who tien raise thent 1o matu ity Farmers continue to receive
techntcal assistance frone YOI,

or stunt the growth ot an entire bach
as nany as 200000 fry,

Four broodstock tanks house the 23
female and 25 male Tiger Prawns kept
for breeding. New broodstock are pur-
chased from fishermen every 4-5 weeks.
One eye of cach brood female Tiger
Prawn is removed to stimulate hor-
monal activity, causing her to produce
epps more often. After she mates and
her epg sack s full, the female is re-
moved from the broodstock tank and
placed in one of 10 spaswning tanks. The
temale lays as many as 1.5 million egps
betore being returned to the broodstock
tank, Fourteen hours after spawning the
eggs hateh. The nauplii, the first larvae,
begin their rapia metamarphosis,

The larval and post-larvai rearing
tanks house the fry at various stages of
development. The shrimp are grown
and transferred at each stage to new
tanks. It is difficult to see larvae with the
naked eve; in fact larvae only begin to
look like shrimp 12-14 days after hatch-
ing. During the post-larvae stages, the
fry grow 1-2 centimeters in length. To
grow this fast they need large amounts
ot food; each day they cat more than
they weigh.

The hatchery also produces feed for
the fry. Brown and green algae
(phytoplankton) are grown at the
laboratory to be fed to the larvae from
hatching until day 10. The algae is

|
i

poured into a spawning tank at the rate
of 4 small buckets every 3-4 hours. At
appronimately day 8, the fry graduate
from the phywplankton diel to a mix-
ture of algac and freshly hatched
artemia (brine shrimp), also prepared in
the hatchery’s laboratory. After day 12
of post-larvae development (22 days
after hatching), artemia is sup-
plemented by store bought flake or
ground pellet feed. Because of the fry's
voracious appetite and rapid growth,
the quantity and quality of their feed is
very important. If they get too hungry,
the fry may begin to eat each other.
Twenty day old post-larvae are
shipped to a demonstration pond where
the tambak farmers may abserve them.
Thev are raised at the pond for 3-4
months until they reach the juvenile
stage and are sold to the farmers. The
demonstration pond  permits  the
farmers to obtain a firsthand look at the
controlled production system and the
careful procedures for checking salini-
ty, temperature, and algae growth in the
ponds. As the fry grow larger, they can
withstand 5-10 degree C changes in
water temperature; now the ponds need
to be checked only once a day. The sur-
vival rate for the fry at the demonstra-
tion pond is 50%; once they are
harvested and transferred to the
outgrowers, their chances for survival
are even greater. A traditonal tambak
farmer would consider himself very for-
tunate if his fry’s survival rate was 20%,
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The Outgrowers Service Unit (OSU)
is known as the Sharing Program in
Indonesia—a reference to ihe shared
profitirisk  financial component.
Technical experts from YDD visit each
tambak farmer or group of farmers
{some ponds are owned by clans) to ad-
vise them on pond depth, soil composi-
tion, ~nd other technical issues. Onee
ponc  orovements have been made,
and t ibak vwners have received
formal .. aing, the farmers are given a
supply of 20,000-30,000 juveniles to
grow. The YDD field manager checks
the farprers” ponds daily and is on
24-hour call to provide emergency

and Appropriate Technology Stimulate Small Enterprise Development

technical assistance. This is difficult in
remote areas where the pond cannot be
reached by car.

The project provides the juveniles
and feed for the farmers, and the
{armers provide the laboer and land for
the final production stage. Once the
shrimp are sold, the farmer splits the
profit 50/50 with the project. The proj-
ect's share of the profit is used to cover
operating costs in providing the same
farmer with the next batch of juveriles.
This process is repeated for six cydles;
at this point th.. farmer should be very
familiar with the improved technology
and have earned a profit that will pec-

LARVAE and POST LARVAE rearing tanks house fry at various stages of development.
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mit him/her to begin purchasing
juveniles from the OSU at a very
reasonable cost. The proiect sells the
juveniles to its sharing partners for 75
rupees each; it costs YDD approximate-
ly 73 rupees to raise a Tiger Prawn to the
juvenile stage.

Five farmer groups currently par-
ticipate in the Sharing Program. The
fist outgrower, Umbar, has earned Rp.
1,068,305 ($US 650) with his 50% share
of one harvest—an impressive income
for a tambak farmer in this area of Cen-
tral Java. Atleast 40 small pond owners
are expected te become outgrowers in
the Sharing Program.

SHRIMP RAISING TECHNOLOGY is being pro-
mated via vendure capital investsent in Indonesia.
Here a “mother prawn” is being transferred fo a
spaweni g lank,




The revolution s

computer

spreading to the most remote corners of
the developing world. Low prices and
versatility make micro-computers an in-
creasingly appropriate tool for use in
LDCs. Computer technology has im-
proved and computing price ratios have
dropped sharply in the past decade. A
micro-computer that cost $5,000 in 1987
was the equivalent of a %3 million 1BM
370 mainframe computer of the early
19705, At the same time, costs of soft-
ware packages are also lower, Because
of the greatly expanded market, a soft-
ware package for a micro-computer can
be purchased for a fraction of the roval-
ty fees for a similar package designed
for mainframe computers. Many
development experts fear that introduc-
tion of micro-electronics will seriously
hamper employment  generation in
developing countries. On the other
hand, the advances in S&I that can be
achieved through the use of micro-
computrs should increase productivi-
ty and efficiency in the Third World.
ATl is currently focusing on three areas
for micro-computer use in developing
countries.

Standard applications to help project
. . F
partners improve their data process-

ing and reporting capacity.

Word processing, clectronic spread-
sheet (Lotus 1-2-3), and database
management  (dBASE 111 plus)
packages are uscful in these applica-
tions. For example, a small enterprise
can use an clectronic spreadsheet
package for cash flow analvsis and
accounting,  statements,  Database
packages help businesses keep track
of inventory and organize mailing
fists,

The use of micro-computers in
computer-based training programs,

Recent developments, especially in
CD-ROM, make the micro-computer
a cost-cffective training and exten-
sion tool. By nsing computer-based
instruction materials for job and
skills training, developing countries
can compensate for the shortage of
trained experts. Because the few
available experts face many demands
on their time, and rural travel in the

COMPUTER LISSONS in Sindala, and train-
g vndeos, are being wsed in Sri Lanka to teach
rural villagers basic skills in spice cultivation.

Third World can be difficult, it makes
financial sense to produce training
programs which can be used by less
formally educated staff. In Sri Lanka,
Allis presently supporting a project
that uses a combir ation of computer-
based lessons and training videos
(CVT) to teach basic skills in spice
cultivation, harvesting and drving to
rural villagers. This project is ATTs
first attempt to test the effectiveness
of computer video training in
transferring technical skills directly to
rural populations in a developing,
country. It the CVT program is suc-
cessful in Sri Lanka, AT plans to
create additional interactive com-
puter programs, complete with video
and graphics, to help disseminate
proven appropriate  technologics,
such as brickmaking, shrimp culture,
and the Hotehkiss wheelchair.

Software for instructional use can
trace the progress of trainees and
give them feedback by passing them
on to a higher level or retaining them
for make-up sessions, For example,
if a question is asked and the trainee
answers incorrectly, he will not be
permitted to continue on to the next
section but will be required to review
the previous material and answer the
question again. Previously the hard-
ware required for this application
was so expensive that it was impossi-

i

ble to use in rural and remeie areas.
However, PLATO  micro-computer
packages developed by Control Data
Corporation have made it possible to
develop seohisticated training pro-
prams which only require a small in-
vestment per learning; station,

The use of micro-computers in the
planning and development of market
towns and small cities,

Professor PBritton Harris of the
University of Pennsvlvania City Plan-
ning Department, in conjunction
with ATL has proposed the develop-
met ol a micro-computer software
package to plan market towns in
developing countries. (Market towns
are centrally locoted with popula-
tions ranging from 25,000 to 160,000.)
Many market towns are expected to
triple or even quadruple in size in the
next twenty years. In developing
countries, personnel are ill-trained to
plan effectively for the future hous-
ing, sewage, transport and power
needs of these cities. Nevertheless,
the use of micro-compulers can aid
relatively untrained planners and of-
ficials in this task. For example, a
population forecasting package
which predicts future age distribu-
tion in an area can be used to in-
dicate the number of schools need-
ed. Plans can be completed more
rapidly and easily because com-
plicated equations or computations
are already programmed into the
package.

Not only are there few urban plan-
ners in developing countries, but ur-
ban problems are interrelated. For ex-
ample, transport problems may be
related to poor planning of land use.
A small-scale industrial park may be
located ter: miles from residential
arcas, adding traffic to an already
congested one-lane road. Although
software packages alreadv exist for
separate planning activities, there is
no single package currently available
which addresses developing country
urban problems and contains and
links together all necessary software
components. The proposed package,
which also includes drawing and
mapping devices, should fill this gap.
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by Panl Bundick
and Michael O'Donnell

Small enterprise develonment will
play an increasingly important role in
economic development assistance pro-
grams in the years ahead. The upsurge
of interest in the small-scale sector has
been propelled by a number of factors
including;:

* mounting pressure to create millions
of new jobs;

* shifts in the world political cconomy
reducing availability of investment
capital for large-scale industries;

* developments in technology that
favor small-scale applications; and

* prowing cvidence that small enter-
prises are more efficient in terms of
both output and emplovment crea-
tion per unit of capital invested than
comparable large-scale firms.

Although small enterprise  pro-
grams can increase employment oppor-
tunitics and oft-farm income in develop-
ing countries, the problems associated
with setting up successful small enter-
prises are formidable. Suczess depends
upon dealing effectively with a complex
array of problems, such as unfavorable
macro-policies, bureaucratic red tape,
high cost of capital, and scarcity of
managerial and technical skills.

To remove the obstacles constrain-
ing the development of small industries
which seek to reach and directly benefit
the rural poor, ATI developed the con-
cept of a small venture capital company
(VCC). Between 1984 and 1986, four
VCCs were established by ATl and other
cooperating organizations—one each in
Indoresia, Thailand, the Philippines
and Sri Lanka. While the VCCs are not
identical, the model emphasizes four
important themes: 1) shared financial
risk by means of joint ownership and
equity financing, with the aim of
benetiting the rural poor; 2) scarching
actively to identify investment oppor-
tunities; 3) playing an active role in
forming joint ventures to take advantage
of the identified opportunities; and 4)
identifying and moving innovative
technologies into the marketplace.

The ATI experimental VCC model
differs from conventional venture capital
companies primarily in terms of objec-

pine VCC is concentrating.

tives. The conventional venture capital
company has one primary objective—
profit. The VCC invests to achieve three
objectives: 1) socio-economic benefits
for the rural poor; 2) the commercializa-
tion of innovative appropriate technol-
ogies; and 3) profits achieved by setting
up commercially viable enterprises. The
VCCis intended to be an economically
sustainable mechanism to achieve a
broader set of development objectives
than is normally pursued by a private
sector firm.

The typical VCC is established by
agreement between ATT and an im-
plementing organization and generally
(though not necessarily) set up as cither
a subsidiary or a division of the im-
plementing  organization. The VCC
identifies opportunities for investments
in rural industries that meet the agreed-
upon objectives. This includes secking
out the technologies ready to be com-
mercialized and locating interested joint
venture partners, The VCC and the joint
venture partners become shareholders
in a separate company. The VCC pro-
vides 70-90 percent of the equity and
provides services such as marketing,
technical assistance, and bookkeeping,
and other business services.

The Four VCCs

The first VCC was established in In-
donesia in 1984 in cooperation with
Yayasan Dian Desa (YDD), a large not-
for-profit commuanity development
organization dedicated to the applica-
tion of appropriate technology for rural
developnient. The VCC originally was
to commercialize technole already
researched and develop v YDD.
However, experience duru. the first
three years indicated that the assump-
tions regardirg the commerciai viabili-
tv of these technologies, the market
prospects for the products, and the
business skills required to effectively
manage this VCC were overly optim-
istic. A dramatic turn-around occurred
when the VCC fucused on one tech-
nology sector—production of shrimp.
This choice was based on the knowledge
YDD gained during its first three years
of venture capital operations. In order
to satisfy the twin objectives of pro-
fitability and increasing the income of
the rural poor, YDD had learned the
hard way that it needed to concentrate
on a technology which had dual com-
ponents. On the one hand, the technol-
ogy had to have a sophisticated compo-
nent so that YDD could control it
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without having to face rapid competi-
tion; it also neceded a relatively simple
but cfficient component that could easi-
ly be taught to large numbers of people.
In the shrimp production process the
production of the shrimp juveniles is
complex; the simple component is rais-
ing the shrimp from juvenile to market
size. YDD has demonstrated its capaci-
ty to produce fry at a survival rate of
more than 20 percent--far higher than
the industry average in Indonesia of 7-8
pereent.

The second VCC was set up in
Thailand in 1984 within the Population
and Community Developraent Associa-
tion (PDA), a large, successtul non-
governmental  organization  with  an
established network of projects and ser-
vices to villages in the rural areas. As
in the Indonesian case, after three years
it became clear that the original expec-
tations to invest in six enlerprises per
year were overly optimistic. The time
and effort of the VCC staff was used to
start up two relatively  successful
enterprises—bamboo mat production
and environmental latrines. Little time
was available to identify  new
technologies and to translate these
technology ideas into business ventures.
One enterprise, the bamboo mat pro-
duction, showed that it is possible to

BFLes o %

Thailand, has cieated more than 700 jobs.
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combine the social objective f creation
of jobs with the commercial objective of
profit-making, although this enterprise
currently is plagued by severe marketing
problems,

The third VCC was formied in the
Philippines as a division within the
Filipinas Foundation (FF1), a private
non-profit foundation dedicated to the
promotion of national art as well as to
science and  chnology research for
rural development. Since its establish-
ment in 1985, this VCC has made three
investments. One of the ventures—-
commercial mushroom production-- is
breaking even. The second venture, wet
coconut processing, had to be relocated
due to political unrest. However, the
technology already has been replicated
in another country, Sri Lanka, and
negotiations to replicate this technology
in several South Pacific Islands are
under way. The third venture, produc-
tion of citronella oil, has proven to be
coramercially viable in test runs. This
VCC's strong links with the Philippine
scisnee and technology community led
to a focus on technologies that had
never been commercially applied. This
initial emphasis on innovation resulted
in staff time and capital being invested
in technology development rather than
in establishing less risky, more profitable

BAMBOO MAT PRODUCTION, an enterpsise established under the Venture Capital Company in

Stintdate Small Enterprise Developrient

enterprises with shorter payback
periods. In hindsight, the VCC relied
too much on technology-driven in-
vestments rather than market-oriented
opportunities.

An agreement to set up a VCCin Sri
Lanka was signed in 1986 but this VCC
has yet to become fullv operational.
While the VCC that is now established
is still a private, limited liability com-
pany, in actuality it is operated out of
the Emplovment and Enterprise
Development Division of the Mahaweli
Authority. AT recently received the first
business plans for the production of a
dehvdrated rice foodstuff and a dairy.

Conclusions and Recommendations

The evaluation of ATFs three years
evperience with VCCs led to the follow-
ing conclusions:

1) The use of equity capital has allowed
a number of small businessmen to
contribute to the econamic develop-
ment of their families, villages, and
nations. They could not have started
productive enterprises using tradi-
tional finance.
More insight is needed on the use of
equity versus debt in the start up of
a new enterprise.
3) When  the VCC model  was
developed, it was assumed that a
pool of technologies and economic
oppuortunities existed, ready for com-
mercial exploitation.  Either this
assumption is wrong or the VCCs
find it more difficull to obtain access
to this poul than originally thought.
There is a need to improve the VCC
search strategy for identifying invest-
ment opportunities.
It is casy to underestimate the time
needed by VCC staff to start up a
new enterprise and to overestimate
the potential profitability, In addi-
tion, VCC staff often were asked by
the parent organizations ta perform
duties unrelated to VCC interests.
5) Itis unlikely that the profits earned
by a new enterprise will ever equal
the total cost of learning and staff
development. The VCC will vecover
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This article is an overvicw of a paper by
the same authors, “Venture Capital for
Small Enterprise Development-The ATI
Experience,” available from ATI,
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its sunk costs by replicating the same
type of enterprises,

6) The limited experience in Indonesia

in terms of focusing the VCC on a
particular technology sector has
yielded promising results.

Summary of Recommendations

¢ New VCCs should focus on a specific
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commodity sector in order to
enhance prospects for comnmercial
viability and to make maximuin use
of resources and learning. The con-
cept of a commadity specific service
company is a useful model. Such a
service company would promaote the
replication of a very specific enter-
prise and provide support and
backup services in finance, account-
ing, marketing, engineering, etc.

Profitability of the VCC depends on
choosing the correct arca of
specialization, which also deter-
mines the kinds of skills and ex-
perience needed in staffing the VCC.
The VCC should not be fully staffed
until the area of specialization has
been determined.

The search strategy should be a two
step process. The first step should be
to cast a wide net looking at a large
number of prtential opportunities.
The amount of resources spent on
any one idea should be limited. All
the potential opportunities should be
prioritized according to profitability,
benefits, and replication potential,
The second step involves a more
detailed analysis of the best oppor-
tunities. After thorough analysis,
and comparison of possibilities, one
opportunity is selected. The first
VCClservice company is established
to work in this area; staff are hired
with expertise in this field.

In order to improve the search
strategy, ATI should initiate, at least
once a year, meetings between VCC
companies and the S&T community
in the country in which they operate.

ATI should assume the role perform-
ed by more traditional venture capital
firms and actively work with the
VCC to seek out technical oppor-
tunities ready for commercialization
and provide management and
technical expertise.
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SMALL LNTERPRISE DEVELOPMENT in India is being facilitated by the Venture Capital Com-
puany for Application of Appropriate Technology (VCAT). Memorandum of Linderstazding regarding
the formation: of VCAT, involving ATI, represented by Dr. de Wilde (center), and the Industrial Development
Bank of India (IDB1), represented by Mr. Nadkarni, 1DBI Chairman (Ieft), was signed in Bombay on

March 15, 1968. Asta Project Officer, Jack Croucher, looks on.

POTATO PROCESSING, an appropriate technology which has shown high replication polential, will
be one “preferved” enterprise for VCAT investment.




VCAT: A

by S.K. Gupta
and Jack Croucher

In its early years AT] concentrated
on establishing profitable, commercial-
ly viable smell-scale enterprises based
on technologies appropriate to the
needs and resources of each country.
However, as demonstrated by ATI's
macro-policy studies, and as brought
out in discussion at the first of a series
of regional macro-policy seminars, these
micro-interventions did not exist in a
vacuum; they were affected by macro-
policies and local situations. ATT's Long
‘Term Strategy recognizes the need to
link small-scale prejects and macro-
policies in order to systematically sup-
port the varied requirements of small-
scale enterprise development in the
field. By focusing on regional or sectoral
programs that combine a number of
micro-interventions or projects in a par-
ticular region of a country, ATl expects
to markedly improve the overall social
and economic development of that
region.

In India, AT} and the Industrial
Development Bank of India (IDBI) have
jointly designed and financed an in-
novative, intermediate-level delivery
system to promote small enterprise
development in various regions of In-
dia. The Venture Capital Company for
the Application of Appropriate
Technology (commonly known as
VCAT) expects to provide financial,
technical, business, and support ser-
vices to small-scale enterprise; it meets
the long felt gap in the provision of ven-
ture capital for adoption of appropriate
technologies, especially in rutal areas.
Five project centers throughout India
will provide financial, business and

_managerial services to an estimated 100

new co-ventures during the first five
years of the project that will employ as
many as 2,500 people. In addition,
VCAT expects to help communicate to
Indian policymakers problems facing
local micro-enterprise entrepreneurs
and thus assist the policvmakers to im-
plement positive changes.
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Reducing Risk

Any attermipt to develop commer-
cially viable industries and enterprises
in the rural sector must address the
issues of risk, either real or perceived.
Banks and other organizations respon-
sible for promoting micro-enterprise
development are concerned with the
risks involved  with  financing,
technology, location, and target groups.
It is risky to invest in a rural area with
individuals or groups who have few
assets and lack a proven track record.
Existing or would-be entrepreneurs are
apprehensive about getting involved
with banks and are hesitant to attempt
something new, an innovative technol-
ogy or a different activity. VCAT will
identify, minimize, and share all these
risks with its partner entreprencurs.
VCAT will seck market-drivern invest-
ment opportunities and will provide re-
quired extension services as well as
financial support. VCAT is expected to:

1} provide start-up finance for the
search for appropriate science and
technology for application to artisanal,
agro-processing and small enterprises
among others;

2) arrange risk capital for en-
treprencurs individually or in groups
for productive activitics including
transter of technology, its adaptation
and assimilation, training and exten-
sion, marketing, and;

3) help, create, or catalyze a network
of support systems supplemental to the
ahove.

Once the technology is proven and
income generating capacity demon-
strated, VCAT would withdraw and
leave the initiative to others to either
replicate, extend, or expand. In this con-
text, VCAT will also act as a resource
agency supplementing the initiative of
others.

VCAT Strategy
VCAT's strategy will include:

* Scarching for appropriate technol-

ogies within or outside India that
have potential applications to defined
Indian situations (technology
search);

* Adopting or adapting such technol-
ogies to the local context (technology
transfer);

* Identifying and preparing recipient
firms to assimilate the techrology
sought to be transferred and match-
ing it with individual or collective
enterprise {extension);

* Providing risk capital (venture
capital) to an enterprise. If needed,
VCAT will provide services such as
transport and lease oi warehousing;

* Training the entreprencur, if
necessary (entrepreneurship devel-
opment and counseling);

* Providing linkages to complement
existing extensiun and motivational
support systens;

* Marketing the product (business
services);

* Monitoring the project (extension)
and suggesting corrective actions,
when necessary.

At the start-up stage, VCAT will be
sector and region-specific. Investment
proposals emphasizing “sure bets” will
be given preference. The facility will at-
tempt to balance risks by selecting ap-
propriate technologies that have high
potential for replication, such as potato
processing, rhizobium inoculant, and
the processing of fruits and vegetables,

VCAT’s investments will be in the
form of loans or equity financing or
both. These investments will focus on
upgrading or adapting existing
technologies that add value to locally
available materials or developing new
technologies to that effect. The number
of forward and backward linkages will
be ar ditional factors to be considered in
-«tecting investments that hold the most
promise to create employment and in-
crease incomes in rural areas cf India.
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by Edward Perry

To launch a suceessful s call enter-
prise which sells a new product, many
different business and productien skills
are needed. The product may need tur-
ther testing, both in the laboratory and
in the field; the production process
needs to be designed and established.,
The final product needs to be manufac-
tured and marketed; credii mav need o
be made available. Throughout all the
phases, technical and managerial sup-
port must be available. Because very fow
non-governmental  organizations  in
developing countries possess all skills
necessary to successfully implement a
development project, AT projeets often
involve a number of different im-
plementing organizations, cach adding,
some necessary element. For examiple,
two development organizations and ane
manufacturer were selected to imple-
ment the Cameroon Agricultural Tool
Manufacturing Industry (CATMI) Maize
Mill project.

This project locally manutactures an
adapted  maize plate mill jor sale
primarily to women'’s groups in villages
in Cameroon. The project grantee and
primary implementing organization is
The Ascociation for the Promotion of
African  Community  Initiatives
(APICA). in addition to coordinating
project activities and monitoring project
implementation carried out by others
(e, mill manutacturing and manage-
ment of a leaseipurchase program),
APICA is directly responsible for
specific tasks undertaken with other
project partners. These include: manag-
ing loan funds made  ailable to CATMI
for mill manufacture; traming a CATMI
staff member to train mill operators in
mill operations and to demonstrate the
mill; designing promotional materials
for mill dissemination (marketing); and
establishing a simple svstem of account-
ing for the drafting of periodic financial
reports specific to mill production.

ATT's projects always include a com-
mercial production aciivity. CATMI was
chonen to implement this component of
the project because of its production
scale and skill, because it had developed
the milling technology, and because it
had strong market linkages in the
region. CATMI is expected to manufac-
ture 40 mills; financing will be provid-
ed by ATL. CATMI receives financial,
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MAIZE MILL project in Cameroon vses Horee
tmplementing organizations.

management, and marketing support
trom APICA.

Because grain mills are expensive,
usually only rich private entreprencurs
can afford to buy them. While the
CATMI mill is significantly less costly
than locally available imported mills, its
price still is beyond the reach of the ma-
jority of the rural poor. To enable the
rural and semi-urban poor—the target
groups of all ATT projects—to gain access
to the use of tie mill a lease/purchase
scheme was designed. The Northwest
Province Development Authority
(MIDENQ), which hus experience o
managng loan funds, was selecied to
implenient this lease/purchase phase.
MIRENQO is responsible for establishing
two separate bank accounts, one for
credit and one for lease payments, and
a recording/accounting system for a
lease/purchase furd;  sclecting  the
women’s groups to be given credit to
feascipurchase the miils; establishing a
lease/purchase  agreement  with  the
sclected women's groups; and collecting
lease pavments periodically.

MIDENO reports on a quarterly
basis to APICA on the status of the
lease/purchase program. After APICA
verifies the report, it forwards the report
to ATT. MIDENO works with CATMI to
enable the women’s groups to lease/pur-
chase the mill. Once the mill has been

installed and the lease/purchase agree-
ment signed, MIDENQ disburses to
CATMI an amount equal to the retail
price of the mill. In effect, MIDENO has
purchased the mill from CAYp;L;
MIDENO thus owns the milt until the
buyer has made all the necessary
payvments,

In August, 1987, a protocol agree-
ment was signed between APICA and
MIDENQ establishing their respective
project responsibilities, including
management of the lease/purchase
tund. The fund was now official; an in-
itial disbursement from ATT totalling 2.5
million CFA francs (SUS 8§,300) was
deposited by MIDENO in a separate
bank account. As required by U.S.
government regulations, this account
does not ecarn interest. When  two
women's groups in Ndu and Ichim
qualitied for the lease/purchase agree-
ment, money was transferred from the
fund to cover the cost of the mills to
CATML. Each group made an initial pay-
ment of CFA francs 500,000 (5US 1,660),
which was deposited in the other ac-
count, AlTlease repayments, opened by
MIDENQ. This created a balance of 1
million CFA francs ($US 3,320) in the
repayment account. The interest earned
on these funds helps defray  the
management costs. Funds which are
continually added to the repayment ac-
count finance the lease/purchase of
mills indefinitely.

Eight other women's groups have
qualified for loans to lease/purchase the
CATMI mill. Al have excellent credit
histories. Lease applications from other
groups that requested financial assis-
tance are being processed. Meanwhile,
the lease/purchase arrangement has
been expanded, thanks to a $US 10,500
award from the American Jewish World
Services, which will finance lease/pur-
chase of two mills. This money has been
set up in a separate lease/purchase
account,

It would not have been possible for
a single implementing body to under-
take the CATMI Maize Mill project,
given the project’s varied demands.
However, three parties with individual
strengths in project and small enterprise
development, credit management, and
manufacturing capacity are working
together to bring an appropriate
technology to the rural poor in
Cameroon’s Northwest Province.
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by John Skibiak

Research over the past decade on
the role of rural women in the Third
World shows that rural women are in-
variably overburdened. Although they
do wot spend as much time on non-farm
activities as men, and therefore carn
smaller amwunts of cash, women
universally work longer hours than men
and their tasks tend to be extremely
labor intensive. When women and men
collaborate on a single task, such as
cultivation, the women usually are
responsible for the more time consum-
ing activities such as weeding, harvest-
ing, and sowing. Traditionally women
bear the aciditional burden of managing
household activities and earning sup-
piemental income,

Several ATI projects identify and
disseminate technologies that release
women from the more time consuniing
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grinding of maize, is extremely labor inte

elements of household and agricultural
production, yet allow them to control
the production process. Most of these
projects are located in Africa where time
constraints on women are especially
severe. In Mal, ATI has ccllaborated
with CMDY (Companie Malicne de
Développement de Textile) to commer-
cially disseminate two labor and energy
saving technologies. In the southern
Malian village of Ijimina, local women
have joined together and purchased a
shea nut  processing  unit  that
dramatically reduces the time and
resources required to extract shea nut oil
compared to traditional methods. In
other parts of Mali, ATI and CMIJT have
supported the dissemination of small-
scale grain dehullers, to facilitate
another domestic task carried out
primarily by women. In Cameroon, ATI
sponsored the development and
dissemination of maize mills, seed
planters and 2 host of small-scale
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women from the more time-consuming elements of household and agriculliral production,
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Women, Appropriate Technology and Development

technologies.

Suppor for time and energy-saving
technologies continues to remain a high
priority in identifying and designing
new ATi projects. But as older ATI proj-
ects mature and affect larger numbers
of the rural poor, ATI faces the seeming-
ly Herculean task of measuring the
degree to which the new technologies
have changed women'’s lives and work.

Alllabor and energy saving proiects
are predicated to a certain extent on the
assumption that time released from
domestic chores will be reinvested in
other productive activities such as grow-
ing more food or earning more cash.
However, a recent UNIFEM? publication
notes that there are very few case
studies which actually measure the im-
pact of time and energy saving
technologies on women. To date, most
research on the allocation of time sav-
ings has focused on agricultural equip-
ment such as tractors or improved in-
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puts such as seed and fertilizer, which
generally are used by men rather than
women. The few impact studies that
deal specifically with women tend to
focus on specific changes in time alloca-
tion patterns--on how time savings of
one, two or three hours per day aic be -
ing reinvested. The trouble with this ap-
proach, and indeed with all time alloca-
tion studies 1s that they are cswentially
static. They can, if carried out cffective-
ly, provide an accurate snapshot of how
family members divide up their day.
However, the studies often do not reveal
other far-reaching effects of labor sav-
ing technologies.

This shortage of data on women,
technology, and rural production hes
made it all the more imperative that ATl
pay special attention to measuring the
impact of labor saving technologies on
women. This has been achieved in large
part through the implementation of a
monitoring  and evaluation  system,
developed in 1987, to provide a more ac-
curate and up-to-date account of project
accomplishments.

The system combines both quan-
titative and qualitative technigues to
gather social, technical, and commercial
data on each ATI project. Through col-
laborative efforts with host country
universities, local development agen-
cies, or applied research iidtitutes, in-
depth interviews are carried out with in-
dividuals, households and other rele-
vant units to estabiish a baseline against
which subsequent changes can be com-
pared. Using the data and information
gathered during regular project
monitoring, ATl is able to compare and
assess changes at both the regional and
local levels.

One of the first projects to use the
new evaluation methodology was the
ATUSODERZA hydropowered grain
milling project established in Kivu Pro-
vince of eastern Zaire. Begun in 1985,
the projoct was one of ATI's first at-
tempts to provide women with the
technological means to reduce substan-
tially the amount of timne traditionally
devoted to milling of staple foods. By
1987, production records at each milling
site suggested that labor savings had
greatly exceeded initial projections of
1,000 hours per week. In the remote
village of Bishalalo, for example, it
would take 800 hours to mill by hand
the amount of grain that the Jocal mill
now is processing in one six-hour day.
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The total impact of these time sav-
ings on the life of rural women or their
families is not adequately reflected in

abstract terms of hundreds or
thousands of hours. Yes, the mills did
save women and frequently their
children the 12 hours of time needed to
mill a weekly supply of cassava for a
family of eight. Women also reported
that the savings allowed them to spend
more time in the field or in domestic ac-
tivities. However, it was only after the
consequences of mechanized milling
were viewed from the perspective of the
total cassava production process that it
became clear that the true value of the
new mills was only marginally related
to the particular way women chose to
reinvest their new labor savings.
Interviews revealed that dried
cassava was milled not only for
domestic consumption but for sale at
local markets. Indeed, the sale of
cassava flour provides a substantial
number of women witi, theiv only
source of cash income—an income, in-
cidentaily, which they control.
Mechanized milling of cassava of-
fered the women of Kivii province a

SHLA BUTTER
processing unil in
Mali is one of many
ATI projects that free
up women’s time,

new opportunity to dramatically in-
crease the amount of cassava flour they
could process and sell. Many reported
that they were marketing up to five
times the amount they sold before the
mills were introduced. Still others
remarked that they had increased their
supply of dried cassava by purchasing
it from growers ir more remote districts
— thereby establishing what develop-
ment specialists refer to as “backwards
linkages.”

ATT's experience w ith the hydromill-
ing project has demonstrated that the
potential 1mpact of labor saving
technologies extends far beyond chang-
ing time allocation patterns. By in-
troducing new elements in a larger pro-
duction chain, hydropowered milling
has increased incomes and provided
employment to both men and
women—including many who may
rever ever use the mill.

! Mariiyn Carr and Ruby Sandhu, Women,
Technology and Rural Productivity, UNIFEM
Occasional Paper No. 6 (New York: United
Nations Development Fund for Women,
1988)
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by Eric L. Hyman

More than four-fitths of the edible
crude oil produced in Cameroon is palm
oil, the principal cosking oil in much of
Woest and Central Atvica. It is also an im-
poctant source of vitamin A,

il palm is indigenous to Camer-
oon. Much of the semiswild  palm
harvested in Cameroon is Dura; some
of this spread natarally from old plan-
tations. Fresh fruit bunches of Dura
have an oil content of 8-11% by weight
and the fruits have large kernels. Tenera,
a hybrid dwarf palm developed in the
late 19505, is cultivated intensively on
new plantations, Tenera is shorter than
Duro and therefore casier to harvest; in-
stead of climbing the tree, farmers can
use a sickle attached to a long pole to
harvest. Tenera fruits are larger than
Dura, and have more oil-bearing pulp
because the kernels are smaller, The oil
content of Tenera averages 22.5% of the
fresh fruit bunch (ffby weight. In West
Africa, Tenera vields 9 tons of (fb per
hectare; selected Dura typically vields
3 tons of {fb per hectare, and mixed
semi-wild stands vield 1.5 tons of ifb
per hectare,

The variety of palm grown in-
fluences the choice of pressing
technology because it affects the pro-
fitability of oil extraction. The relalive ex-
traction efficiency of different types of
presses varies with the ratio of pulp to
kernel, which is low for Dura and high
for Tenera.

Raising Dura provides supplemen-
tary income without taking up much
time. Cultivation s minimal. Most of the
labor is incurred in harvesting and proc-
essing the palm fruits. Palm viclds are
less seasonal than many uther crops.
The trees are long-lived and propagate
naturally, but may take 7 years betore
they bear fruit,

In contrast, it requires considerable
effort to establish and maintain Tenera
plantaticns, especially in the early years,
Tenera begins bearing fruit after 4-5
years, but maximum production only
begins in the tenth year. As stands age,
the number of bearing trees per hectare
may fall and the number of bunches per
palm decline. The economic life of a
plantation is 25-30 years.

In 1966, Cameroon had almost
60,000 hectares of productive Tenera
plantations; more than 10% of this was
owned by smallholders. Most artisanal
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VERTICAL PALM OIL EXPELLLR is more officient than the traditional methol of alternative village
scale technologios. 1t s priced at less than half the cost of presses of similar cfficiency,

production comies from semi-wild palm
which covers approvimately 385,000 hec-
tares of land. Only a little more than
one-quarter of this is harvested because
of the difficultics in obtaining labor and
in marketing the palm oil,

Large-scale industrial production of
crude palm ol amounted to 95,000
tonnes in 1986, an” artisanal production
has been estimated to b 23,000-32,000
tonnes. Although lape-scale palm oil
mills conventionely operate on deable
or triple shifts per day, the capacity use
rate at large-scale mills in Cameroon is
only 24% due to low world market
prices,  domestic transportation and
sales problems and high costs of pro-
duction. Because large-scale mills in
Cameroon cannot <om pete with
Southeast Asian producers, most of the
production is sold on the domestic
market where government policy pegs
the price above the world market level.

The artisanal sector offers important
advantages in meeting the rural de-
mand. First, rural consumers prefer the

sharp tasle of local vil with a high free
fatty acid content over the taste of
industrial-quality oil. Second, produc-
tion costs are Jow because of the relative-
ly inexpensive source of palm fruits and
low equipment costs. Unskilled labor,
often from unpaid household members,
is the main input. Third, artisanal pro-
duction has been more stable than
industrial-scale production. Fourth and
most importantly, the industrial product
often is not transported to rural areas.
When it is available there, its price is
higher than in urban areas because of
high transportation costs and lower
demand.

Because the quality of fruits
deteriorates in a short time, the fruits
need to be processed rapidly. Transpor-
tation costs are high because palm fruits
are bulky. The traditional process is slow
and industrial-scale mills may face
delays and high costs to collect and
transport fruits to processing centers,
Consequently, artisanal production us-
ing a press that operates quickly and is
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located near the harvest site offers many
advantages.

The domestic demand for palm oil
in Cameroon is projected to increase
from 135,000 tonnes in 1985 to 238,000
tonnes by the year 2000. The total out-
put of palm oil from large mills is not
expected to meet this demand because
ot the aging of existing industrial plan-
tations. Ev :n with replanting, the total
output of palm oil from large mills is
projected to be only 1.5% greater in the
year 2060 than at present. The
Cameroon Development Corporation
predicts a supply shortfall of 48400
tonnes in the year 2000.

The shorttall in supply can be met
cither through imports or expansion of
artisanal production. At present, itis il-
legal to import palm oil. The large un-
used area of semi-wild trees and new
smallholder plantations of Tenera could
support expanded artisanal pro.duction.
Toward that end, Plan Palmeraies
Villageoises (PPV), a program of the
Catholic Mission, is working with
farmers to improve the semi-wild oil
palm stands by interplanting them with
Tenera.

The traditional process of palm il
eatraction by foot stemping is laborious
and yiclds a low percentage of the il
contained in the fruit. In Cameroon, the
traditional process is still used in several
provinces. To the extent that artisans
upgrade their technology trom the tradi-
tional process to simple pressing equip-
ment, rural incomes can be increased,
labor drudgery reduced, and consumer
benefits boosted from an increased
supply of palm oil.

Most artisanal-scale palm oil pro-
ducers in Cameroon have access to an
old Colin press, a manually operated
horizontal expeller. Small farmers who
do not have their own expellers can pur-
chase pressing services in exchange for
an in-kind payment of one-fifth of the
oil extracted. The client also provides
the labor for hand pressing or pays the
fuel cost for motorized pressing.
However, most of these Colin expellers
are more than 30 years old and are in
disrepair, resulting in poor productivi-
ty and frequent downtime. Replacement
parts are no longer available from the
distributor.

The Association Pour la Promaotion
des Initiatives Communautaires Afri-
caines (AFICA), an international NGO
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PALM OIL FRUITS are a source of popular cook-
iny oil tn Cameroon. More than 4/5 of edible cride
ol produced in Cameroon is palm oil.

with headquarters in Cameroon, sought
ATl support for a project to rehabilitate
existing Colin expellers and preduce
auxiliary equipment such as cooking
drums, bunch strippers, and clarifiers.
APICA started its own subsidiary for the
reconditioning, Qutils Pour la Com-
munauie (OPC), and subcontracted for
ceriain parts. The original pla sor the
Cameroon Palm Oil Processing project
stipulated that OPC was to purchase as
many as 75 used Colin expellers and
recondition and sell them to farmers’
groups. The farmers’ groups, consisting
of 20-25 tamilies cach, were to finance
the purchase of expellers by entering in-
to lease/purchase agreements at 10% in-
terest! Atter five vears of paying for
lease and maintenance costs, and a
small additional payment, the groups
would obtain title to the expellers.
The original project plan had to be
modified because very few Colin ex-
pellers were available for purchase and
reconditioning.  Despite maintenance
difficulties and disrepair, most Colins
were being used and their owners did
not want to sell them. Only 12 could be
purchased at reasonable prices. Im-
ported parts were difficult to obtain
because the expellers were no longer be-
ing manufactured; the repair costs were
high. Also, because the reconditioned
expeller was costly, orders were few.
Thus, APICA and ATI decided to
manufacture a simpler, less expensive
modification of the Colin expeller that

Macro-Policies and Appropriate Technology Stimulate Small Entervrise Developmen:

would require fewer imported parts. To
date, two types have been designed--a
horizontal axis and a vertical axis ex-
peller. These expellers were named
“Caltechs” (a combination of the names
of the designers of the press). Both ex-
pellers are more productive and efficient
than the traditional method or alter-
native presses used in o other West
African countries. Both  Caltoch ex-
pellers depulp and press at the same
time—-a feature not found in alternative
presses.

The horizontal Calteciv is a smaller
version of the Colin expeller, with one
major change--substitution of a reducer
for the gearing that was subject to fre-
quent breakdowns. Later, a far cheaper
vertical axis Caltech based on a different
design principle was developed.

After thie reorientation, the project
became more successful. As of early
1988, 50 expellers of all three types had
keen manufactured, sold, and installed.
The availability of financing (lease/pur-
chase arrangements) played an impor-
tant role in encouraging sales.

The impacts on palm oil production
and labor productivity are less than
originally anticipated because most ar-
tisanal producers in the Otele area had
already been using a mechanical press,
re'her tnan the waditional method.
However, it also means that displace-
ment of women'’s traditional activities
has been minimal. The principal impact
has been to increase the incomes of the
purchasers.

The horizontal Caltech is a modifi-
cation of an accepted technology that is
well-proven in Cameroon. The modifi-
cations make it more appropriate for a
smaller scale of palm oil production and
allow it to be locally produced at a lower
cost than its alternatives. The manual
and motorized versions of the horizon-
tal Caltech have been working well to
date although the market is narrower
than originally expected. The vertical
Caltech has the potential for much
wider application due to its substantially
lower cost.

' The idea of user groups was de-
e.nphasized when it was discovered that
the dominant ethnic group which con-
stitutes most of the potential market in
the project area does not have a tradi-
tion of group cooperation.
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Consumers Prefer Energy Efficient Charcoal Stoves

by Arleen Richman

TIGONI, KENYA-Kamwana Wanm-
bugu, the headmaster of a public second-
ary school, is a very proud man. He s
proud of his students who, in a nation-
wide test, scored in the superior range.
He is proud of his family. He is equally
proud of his small business, making im-
proved charcoal stoves (jikos) and jiko
liners, a business which until recently
he operated out of his home. “The
technology may look simple,” he says,
“but it’s taken three years hard work to
reach this point.”

Mr. Wambugu's improved jikos now
constitute 70% of the total sales of im-
proved jikos in Nairobi, Kenya's sprawl-
ing capital city. His three employees
produce a total of 100 improved jikos a
week, complete with ceramic liners.
These are sold directly at local markets.
In addition, his workshop turns out 600
finished liners a week; these are sold to
“fundis,” informal sector metalsmiths in
Nairobi who install the liners in the jiko
cladding, or outer part. Mr. Wambugu
recently purchased land some 2 miles
away from his home, about 18 miles
from Nairobi, on which to expand his
business.

His business is tvpical of the small
production, private sector businesses
ATl envisioned when it committed itself
(in 1934) to support the uxpanded
dissemination of the “bell bottom jiko”
produced in Kenya under an earlier
US.A.LD. project. ATI's assistance to
the Kenyan Energy Non-Governmental
Organizations Association (KENGO), a
local not-for-profit consortium, to help
support the dissemination of the im-
proved fuel-efficient jikos incluced a
modest loan fund to assist potters to
buy equipment and to provide working
capital for the production of jiko liners.
Mr. Wambugu received a 9,000 shilling
loan ($US 530) from KENGO to start up
his business. Although KENGO is no
longer involved in ATI's project, ATl has
incorporated a financing mechanism for
prospective jiko entreprenceurs in a ven-
ture capital project it is presently design-
ing with Technoserve/Kenya. During the
project more than 125,000 improved
jikos were produced.
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CERAMIC LINCR INSEKT, being fusivioned i this picture, imiproves combustici efficiency of tradi-

fional jikos.

More than 80% of urban Kenyan
houscholds cook with jikos. The new
stove is essentially a traditional jiko with
an added ceramic insert to improve the
combustion efficiency. Supports or :he
top hold a cooking pot; a door cut into
the side permits the ashes to be re-
moved and controls the draft. The im-
proved stove is easier to light, cooks
more rapidly, and lasts twice as long as
the traditional stove. Because the im-
prove d jiko uses 25% less charcoal than
a traditional jiko, consumers can save
the equivalent of between $US 1.00 and
$US 2.50 a month in charcoal purchases.
A reduction in charcoal use also means
a reduction in the number of trees that
need to be cut down, a fact that is very
importanc in Kenya and other African
nations where forests are being felled at
an alarming rate. Since a medium-size
traditional jiko sells for SUS 2.50 and an
improved jiko sells for about $US 5.00,
the higher initial cost of the improved
stove can be recovered in less than three
menths.

Mr. Wambugu explains that it takes
an unskilled laborer just one minuie to

make a jiko liner on the jiko jelly, a sim-
ple motor-driven mold. An ATI
engineer designed and built the jiko jol-
ly to produce liners of uniform shape,
size, and consistency, at a faster pace
than hand molding. “Before the jiko jol-
ly, all liners were molded by hand,”
recalls Mr. Wambugu. The quality of the
liners overall was very poor, they cracked
casily, and sizes were not consistent. Mr,
Wambugu, who considers himself a
personal friend of the ATI engineer who
designed the jolly, credits this project of-
ficer with interesting him in starting his
business.

Although he says, “1 already have
a good business,” Mr. Wambugu
believes the market for improved jikos
could be much larger than at present
“because the potential is so great”” Or-
dinary people are aware of the cost sav-
ings and the other advantages, he says,
“but we don’t have the supply lines to
market the improved jiko everywhere,
particularly in areas far from Nairobi.”
Developing the market and increasing
and diversifying his supply lines have
become his major goal.
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John Mechanier, age 24, a fundi in
the Shauri Moyo market on the out-
skirts of Nairobi, who purchases liners
and installs them, supports Mr. Wam-
bugu’s views. “Right now | am assembl-
ing seven liners a day. [ ceuld assemble
more and will, if the market expands,”
he explains. He makes a 15 shilling ($US
90) profit on cach improved jiko that he
sells, and he sells his jikos both
wholesale and retail, outside Nairobi
and at the Shauri Moyo mavket itself.
What do he and his customers like most
about the improved jiko? “It's
economical, it saves charcoal. There's no
question about its superiority,” he says
with authority.

Mr. Mechanier is one of 100 fundis
in the Shauri Moyo market who make
the improved jiko. They salvage steel
and other metals, mainly from il
drums, to make the cladding and they
buy the liners from Mr. Wambugu and
other local suppliers. At present in
Kenya 3,000-5,G00 improved jikos are be-
ing produced and sold each month. As
additional ceramic liner producers pur-

-
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PROUD ENTREPRENEUR, Kamivana Wi

METAUSMETH S i Shavrr Moyo market sidoage
stect ke naahe caddoe and buy liners trom sup-
pliers ke M Wamibugu

chase jiko jollies and adopt improved
clay processing methods, the number of
improved jikos produced should rise
substantially. The improved jiko and the
jiko jolty have already been transplanted
to other countries in East Africa.
Because many other countries in
Eastern and Southern Africa use stoves
similar to the Kenya iiko, there is a vast
potential market for adapted, improved
stoves.

A woman in the market shopping,
with her neighbor tor ajiko was pleased
to see “so many jikos with those good
ceramic liners. Today we're lucky” She
cxplained that the stoves produced with
the jiko jolly usually sell out within a
fow days of availability. “1 bovght this
tvpe of jiko a year ago, and LHove it,” she
exclaimed. “The liner hasn't cracked
yet” When it does—liners have a life ex-
pectancy of 8 to 12 months—she only
has to bring her improved jiko down to
the market and have a tundi, perhaps
;ohn Mechanier, install a replacement
liner. Most likely the liner will have been
produced by Kamwana Wambugu.

unbugu, established a business to produce improved char-
coal stoves (jikos); his business now commamlds a majority of total sales of improved jikos in Nairobi.




Creating Jobs is Good Business in Tanzania

2 X

oy Arleen Richman

ARUSHA, TANZANIA—Busi.css-
man Aliasghar Sherif believes that help-
ing people to help themselves not only
makes you feel pood, but it's good for
business too. He's been helping small-
scale village potters cinee Sherif Dewsji
L Sons, his family's business, first
began to commercially manufacture pot-
tery some eight years ago. In 1984, this
help was formalized under an ATl con-
tract for the Tanzania Village Potteries
Project.

As the project’s implementing
organization, Sherif Dewji received a
loan from ATl to perfect glazes from
local materials and to supply materials
(firebricks, glazes and kiln™ furniture)
and training to rural potteries to increase
the value and marketability of their pro-
ducts in order to generate additional in-
come and increase employment. Sherif
Dewji now supplies materials and train-
ing to a dozen rural potteries; the com-
pany repaid in full the loan from ATl a
year in advance of its due date.

“Helping local potteries and local
people always pays us back, usually
with dividends,” explains Mr. Sherif.

BUSINESSMAN Mohamnad Sherif admires first kilnh
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For exampile, in the course of working
to upgrade the traditional pottery pro-
duced at the Singisi Cooperative, Sherif
Dewii & Sons identified a nearby source
of clay for ite own commercial pottery.
He claims, “By being on the scene and
providing technical assistance and train-
ing to small local potteries, 1 can iden-
tify <killed workers who eventually may
clect to come to work for my business.”

The Singisi Women's Couperative
Society is one of the small potteries that
has benctited from Sherif’s help. Tor
vears, the women who belonged to this
cooperative only produced traditional
pottery. Bending from the waist to the
ground, they molded by hand local clay
into pots of one or twao designs. Kilns
were not used. Instead the pots were
fired in dirt pits covered with straw. The
pots bad limited value and were used
to ook or store water by the women
who produced them. Some pots were
bartered for grain or other produce; they
were not marketed outside the
cooperative. In 1975, Sherif Dewii gave
the cooperative a wheel (gratis) and
trained two workers to use it. This was
before Sherit Dewji began working with
ATl to upgrade local small pottery
industries.

AN . .

wadd of glazed pottery completed by Muwanga Pottery

Works. Sherif Dewji taught ceramic techonigues and design to the pottery owner and his assistant, Peter

(shown here).

Today six people--three skilled pot-
ters and three laborers—are employed
in the cooperative’s small pottery enter-
prise. The pottery has a kickwheel to
fashion small objects and a flywheel for
larger pots. Mary Phillip,, a member of
the cooperative’s governing committee,
explains, “Making traditional pottery
without using a wheel takes a lot of
time. In our pottery today, we can make
40 picces of unglazed medium-size
tableware in the same amount of time
it takes to make one or two traditional
pots” The Singisi Cooperative has ap-
plied for a loan to upgrade their kiln so
they can produce glazed products that
are more durable and mcre attractive
and thus command considerably higher
prices.

“Now we are selling everything we
make, but the glazing process should
double our income,” says Ms. Phillips.
The co-op also 1aises dairy cattle and
tailors clothes; although all of its 265
members are women, men are
employed in the small industries. All
profits are reinvested in cither in-
comelemployment generating activities
or labor-saving devices, such as a maize
mill. CAMARTEC, a parastatal which
administers the Village Pottery project
for ATI, helped the Singisi Cooperative
apply ior the loan to construct the
upgraded kiln.

When the Village Potteries project
was inaugurated, Sherif Dewji was the
largest commercial producer of glazed
pottery and tableware in Tanzania.
Recently Dewii shifted its product line
from tableware to industrial ware,
specifically ceramic insulators for elec-
trical power lines. Because they now on-
ly make tableware on special order, a
considerable market has been created
for off-the-shelf glazed pottery, which
the Singisi Co-op and other small-scale
potteries hope to fill. Dewji will con-
tinue to produce firebricks, glazes,
plaster of Paris, and other materials to
sell to the rural potteries.

The Mwanga Pottery Works also ex-
pects to earn a share of the market
Sherif Dewiji is leaving. A year ago, Mr.
Sadi M. Semo, the owner, enrolled in
a ceramic class taught by Aliasghar
Sherif. Subsequently he applied for a
loan to purchase materials and
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kickwheels, and to build a temporary
simple updraft kiln, which Mr. Semo
expects to soon replace with a kiln con-
structed of firebricks. Mz Semo and one
assistant received six weeks of tr-ning
from Sherif Dewji in ceramic techr: s
and design.

Today, Mr. Semo’s buviness employs
one laborer and two assistants. FHis main
assistant, Peter, 20, formerly worked in
a tailor shop for LOOO Tanzanian Shill-
ings (TSh) a month; now he is carning,
1,500 TSh a month. He is very proud of
the tirst Kilnload of glazed pottery he
has completed but realizes the business
must expand its  marketing  efforts
oeyond the town if they are to be able
to produce at or near full capacity. Mr.
Mohammad Sherif, Ali's brother
describes the Mwanga Pottery Works as
a pioneer pottery. “Ten years from now,
vou'll see them doing different types of
work, making different items. They are
truly pioneers” From the beginning Mr.
Semio has been experimenting, taking
risks, to make a better product. For ex-
ample, he personally tested clay from
various local sources before deciding to
use a combination cf clays dug three
miles away. Mr. Semo hires a truck once
a month to transport the clay to his
work area.

The Sherits also are always ex-
perimenting to find the mixture of
businesses that generate the maost pro-
fit and create employment. “Promoting,
economic developmient in the rural
parts of Tanzania is inborn in all our
businesses,” explains Mohammad
Sherif. Prior to 1980, the Skerifs were
merchants, engaged primarily in
packaging seed beans and coffee beans
for export. They shifted their focus to
small-scale industry because they
believed that for the next decade the
Tanzanian economy could best support
activitics that used locally available raw
materials and did not require imported
machinery. Ceramics was one of the first
small-scale industries in which they in-
vested; there was no competition and
there was a large markel since laws at
that time forbade the importation of
tableware. They are committed to ensur-
ing the success of the Tanzanian
Ceramics  Association, which they
organized as part of the ATl project.
This association has trained personnel
from five new potteries in glazing

ITRADITIONAL POTTERY is produced by
coomen, who bend from the warst fo the geound,
to nobd local clay by haed.

technigues and is rorming a marketing,
unit to promoie the praducts of its 15
members, The Association has exhibiwed

its products in the country’s capital, Dar
es Salaam, and expects to be a perma-
nent exhibitor when the Textile and
Ceramic Center opens in Dar. Closer to
home, they were featured at an exhibi-
tion of traditicnal and local goods in
Arusha  sponsored by the Alliance
Francaise, in June 1988,

The Sherifs estimate that they have
helped to create at least 100 jobs in the
ceramic irdustry. including twenty-five
jobs in the “ve rural potteries estab-
lished undei e ATI project. Thirty of
these jobs resulted from several train-
ings and workshops they conducted for
the Zanzibar Association for the Dis-
obled. The help the company reely
pives to villages and to small en-
trepreneurs in Tanzania has been form-
ally recognized by an award from the
Tanzanian  Government.  Aliasghar
Sherif believes the award is “frosting on
the cake!” He says that he plans on irain-
ing new potters, his “customers...and
potential customers...and perhaps
future employees for many years to
come.”’

SINGISI WOMEN's COOPERATIVE empioys six people; it has both a fliywoheel and a kickwheel.
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to Thai Villagers

By Arleen Richmon

CHAIYAPOOM AND KHON
KAEN PROVINCES, NORTHEAST
THAILAND--The  middle-aged  Thai
woman held out a small bowl of sticky
white rice topped by a dab of fish paste.
“Before we started weaving the bamboo
grass mats, this is all we had to eat twice
a day” said Prar Thomakun gesturing
to the dry, dusty countryside. “In the
dry season,” she added, “sometimes we
didi’t even have that.” The arid North-
cast region, where her village of Kok Sa-
ahd is situated, is the poorest area in
Thailand; the majority of people here
engage only in subsistence agriculture,

Today 684 poor rural families living
in 13 villages in Chaiyapoom and Khon
Kaen provinces have enough to cat,
even during the dry season. By par-
ticipating in the Bamboo Grass Mat
project, they carn cash to buy fish paste,
dried seafish, fruits and vegetables and,
on occasion, meat. “They still don't have
much, but for the first time they have
hope,”  comments Khun Vicha
Vudhisen, who has managed this proj-
et for the Population and Community
Development Association (PDA) since
its inception in 1985,
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“When PDA first started working
here in family planning, the average
family carned less than 5000 Bhat a year
{SUS 250)” he states, Today, thanks to
the villagers” sales of braided or plaited
grass mats to the Thai Plait Industry Co.
(TP, the average family has increased
its income by 33%, or approximately
1,700 Bhat per vear The mats are to be
sold via a Thai exporter to Korean
fishermen who use them as drying
racks for scaweed. The secaweed
gatherers claim that the fragrant “ya
pek” grass gives the seaweed a special
taste.

The villagers weave the plaits on
machines provided by TPL, the first
company to be established under 'DAs
rural, small-scale industries program
(RSSH. TPI was created and financed
under a venture capital scheme initiated
by PA; ATl provided technical and
financial assistance. RSSI, the for-profit
subsidiary of PDA, a non-profit
arganization, owns 88% of TP1; the re-
maining 12% is owned by a private
company—Thai Bamboo Grass Ltd.
{TBG). The sharcholders agreement be-
tween TBG and RSS! stipulates that TPI
will allocate a number of common
shares specifically to be purchased by

THATBAMBOO PLAIT industry was the first company to be established wnder PDA's Vinture Capital
Company project, “loday its major focus is on marketing.

village weavers on the installment plan.

Although initially the poor farmers
feared that their hard work might end
up carning them nothing, the oppor-
tunity to earn cash heavily outweighed
their reluctance to take risks. “In this dry
area the farmers get little income from
cash crops. This represents one of the
few opportunities to earn cash, especial-
ly in the dry scason when there is
nothing to do here,” explains Ms, Nan-
¢y Tibud, TPl company representative,
In each participating village, a villager
(company representative) is trained to
repair the weaving machines, which are
shared among the villagers. The TPI
representative also distributes commer-
cial cotton thread and bamboo strips to
the participating houscholds, collects
the mats and pays the set price for each
plait that meets specification.

Today the bamboo grass mat in-
dustry has become a family and com-
munity enterprise. The project dovetails
with the agricultural cycle; the bamboo
grass is cut after the rice has been
planted swhen labor demands in the rice
fields are minimal.

Everybody, including children, euts
the aromatic bamboo grass, which
grows wild in the poorest quality soil
and previously was considered almost
useless. (Young stalks were used as
animal feed.) The grass grows back,
vear after year. In some areas designated
as national parklands, PDA negotiated
with the Government to obtain pernuts
to cut the grass. Some villages located
far from abund: +* supplies of natural
grass hire trucks ‘o take them to the
parklands.

After cutting, the grass is spread out
in the sun to dry. Once dry, the grass
is sorted for quality and length. Choice
grass then is woven in the traditional
manner, by hand on a simple, metal ver-
tical loom. The mats are cut to uniform
size by a mechanically driven cutting
machine before they are packed and
stored for export. When the project
began, many of the mats were poorly
woven and/or contained damaged, dir-
ty grass which did not meet company
standards. Although weaving is a tradi-
tional craft in this area, PDA/TPI had to
train the participants in selection,
harvesting and proper weaving to meet
export standards.

The villagers say weaving is easier
than any of their other tasks but it is
very time consuming. Although both
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men and women harvest and sort the
grass, women do the bulk of the weav-
ing because the men thirk “the women
are better at it.” The women set up their
small looms outdoors, next to one
another. They weave, chat, and watch
their children; in a seven hour work day,
they can earn 30-40 Bhat ($US 1.20 -
$US 1.60).

Most of the earnings go to buy tood.
Due to the poor rice harvest in this arid
region, families can grow only enough
rice to last six months. In addition to
buying rice, fruits and vegetables, and
other food, some families now buy
ready-made clothes, rather than sew the
clothes themselves. Others have bought
furniture, radios, or are saving to buy
a bicycle or a TV. One village now has
a TV—hooked up to a car battery
because the village still does not have
electricity.

The villagers would like to produce
even more mats, but first TPl must solve
its marketing problems — a result of los-
ing a major subcontract for the Korean
market. TPl is developing a marketing
strategy and has begun to promote
decorative place mats and a type of win-
dow blind at local trade fairs.

The 13 participating villages see this
project and similar productive activities
as their road of hope. In Pia Fahn
village, a few families have bank ac-
counts “in case we get sick.” One cou-
ple used their earnings to buy seeds to
grow beans and corn for additional cash
income; other families bought piglets to
raise for cash. Not surprisingly, the peo-
ple are beginning to feel more confident
about asking the Government to pro-
vide services to their villages. Just
recently, the Government built a
primary school to serve the 56 school-
age children in Pia Fahn.

Wan Prem Chi, a 47-year-old farmer
who lives in Pia Fahn, opened a bank
account this year for the first time in his
life. I{e says, “We see how this project
can help develop the community. We
want this project to stay, and we want
others, but it's difficult in this area
where there really is nothing. We know
that we need irrigation, we need crop
management. This is the first time in my
life that I have extra cash and that |
know my family has enough to eat every
day. But we all hope this is only the
beginning.”

BAMBOCGRASS cous consadered almost iseless untud griss mat production enter-
prse s established . Vicha Viddhasen has nuonaged s progect sinee ts icep-
funr i 198

WOMEN do nwajority of the weeaving, alt'ough both men and women harvest and soet grass.




by Arleer Richman

PUEBLA VALLEY, MEXICQO—
Farmers Tomas Palma and Angel
Rodriguez glanced at their watches as
the hosse-drawn multibar completed
planting the last row of the 1/2 hectare
cornfield. The multibar had made the
necessary furrows (plowed), planted the
corn seeds and spread fertilizer in two
hours. “¢ will be totally convinced when
I see *he seeds sprout,” commented
Setior Rodriguez, “but if 1 were planting
the way [ normally plant, I'd be only half
done.”

Planting corn the traditional way—
first plowing the field, then sowing the
seeds—without applying fertilizer—
takes about 6 hours per hectare. In its
test run, the multibar had reduced the
work by one third, and it had applied
fertilizer as well.

“Scientists and development experts
used to think that small-scale farmers
had plenty of time (and labor) to
spare—that what they lacked was bet-
ter technologies. But we have learned
that farmers do not have the time and
labor to do the many tasks necessary
during a limited time period, such as
the planting season,” explains Dr. José
I. Cortés Flores, director of the Farm
Support Enterprises project. ATl is im-
plementing this project with the
Teaching, Researc:. and Training Center
for Regional Agricultural Development
(CEICADAR), a regional center of the
Postgraduate College, headquartered in
Montecillo, State of Mexico. Dr. Cortés
points out, “Increasing the productivi-
ty of the small farmer, the farmer who
owns less than 5 hectares of non-
irrigated land, is a complex task.”

Referring to lessons learned from
earlier work undertaken by the Colegio
and INIFAP (National Institute for
Forestry, Agriculture, and Livestock
Research), specifically the Plan Puebla
project, Dr. Cortés commented that the
small-scale Mexican farmer is not a
specialist. “Therefore, we cannot just
study and concentrate on improving
one specific technology, such as increas-
ing the amount of corn produced,
which was the fundamental objective in
the early days of Plan Puebla.”

The Farm Enterprise project con-
siders the overall picture and the ways
in which farming activities complement

MULTIBAR, inits test runs, reduced the time required 1o plant corn by 1/3 as compared to traditional
planting.

and are dependent upon each other. In
Plan Puebla, primary emphasis was
placed on increasing the production of
corn by some 50,000 small farmers.
(Corn production did increase on
average from 1 ton/hectare to 3 tons/hec-
tare.) However, explains Dr. Cortés,
“Plan Puebla did not stress the impor-
tance of cornstovers, a valuable by-
product and the major dry matter ingre-
dient in feed for dairy animals.” Their
work in Plan Puebla taught CEICADAR
to listen to the farmers. “The farmers
know what they need,” points out Dr.
Cortés, “and we have to pay attention
to their needs” Puebla area farmers
wanted to know how to get more milk
from their cows; they wanted to know
how to improve the yield of their fruit
trees to bring in additional cash income.

In the Farm Enterprise project,
notes Dr. Cortés, “We look at the crops
the farmers raise, their livestock, and
the other services or support they need
to maximize their incomes and maintain
a balanced approach to small farming.”
This project is establishing a number of
small enterprises to provide the equip-
ment, supplies, and services more than
1,000 small farmers need to improve
their production and subsequently in-
crease their incomes. Area farmers will
be able to rent or buy the multibar,

which will be manufactured locally.
Other snaall enterprises will sell high
protein feed to dairy farmers, make
cheese, provide mechanized forage
c..oppers (for cornstover), train draft
animals and supply quality fruit trees
to area farmers.

Juan Espinosa L. is a typical area
farmer. He owns 2 cow.,, 3 pigs, and
raises alfalfa and corn on 5 hectares of
land. He was one of the first farmers in
the Puebla valley to buy feed from the
feed enterprise to supplemert the corn-
stover and alfalfa, which constitute the
bulk of the diet of his dairy cows. “My
cows now produce the same amount of
milk as a year ago, 15 liters per cow,” he
says with pride, “but I'm saving around
40% compared with what it would have
cost if | bought the commercial feed in
feed stores.”

Dairy Feed Enterprise

Feed costs are a major factor in in-
creasing the profitability of dairy cows.
Some farmers only feed their cattle
cornstover, alfalfa, and bits of grain, but
these cows produce substantially less
milk than cows fed a supplement of
concentrated feed. The project has
developed a high protein feed supple-
ment containing proportional amounts
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of poultry manure, molasses, mineral
salts, urea and sulfur which farmers
purchase and add to the traditional
alfalfa, silage or cornstover.

“The trick is mairtaining a balanced
feed ration according to the instructions
of the project’s veterinarian,” explains
Seftor Crescencio Lima, owner of the
dairy feed enterprise. This mizture,
using poultry manure as a protein
substitute isn't new; it's alwavs been fed
to beef cattle. However, farmers were
hesitant to feed this to their dairy cows,
Preliminary studies conducted by the
Colegio showed that dairy cows fed the
correct proportions of feed supplement
either increase their production of milk
or maintain their production on lowered
feed costs. Senor Crescencio Lima buys
20 tons of pollinaza (poultry manure)
from a poultry tactory 20 miles away
each week and cleans this by running
it through a sieve; he buvs 30 tons of
molasses from the government’s sugar
plant and also the sulfur, mineral salts,
and urea. The farmers buy the
pollinaza, molasses, and other ingre-
dients separately and mix them with
cornstover, alfalfa, and other feed.

This feed business, one of ten feed
distribution centers to be established, is
designed to serve 30 farmers with an
average of 3 cows cach, or approximate-
ly 100 cows. Recently, due to inflation,
the price of feed had to be increased

considerably and some original
customers stopped purchasing the feed
supplement.  But Senor Creseencio
Lima is confident that these customers
will return once they grow accustomed
to the price increase. “Right now, Fhave
a group of s‘tmd\' customers, and this
group will grow,” ke says.

Angel Rodriguez hu\'s pollinaza and
resells it to his nol;,hbm.s ‘hecause Tam
convinced that this feed does increase
milk production and that it does nu'
contain anything bad for dairy cows!
Someday he would like to invest in a
feed business of his own. Meanwhile,
four of Senor Rodriguess cows are be-
ing monitored in o stade which s
following productivi: of 18 cows, half fed
on traditional rations and half fed the
pollinaza feed supplement. SeRor
Rodriguez, who does iren work in ad-
dition to running his small farm, credits
this project with “teaching me many
things. Even though [work in iron, until
I started speaking to the project
enginceers, | didn’t know that making
stalls for the cows would increase their
milk production. [ alse learned to put
a roof on the shed because cows need
shade”

Tomas Palma, the owner of one of
the larger dairy farms in the San Pedra
Fh‘.cn(m[;u arca, learned when he was
a boy how important stalls, shade, and
feed supplements are to dairy cattle. His

FARMER ANGLEL RODRIGUEZ is convineed that feed supplement ts increasing his cows’ milk pro-
duction. Project veterinarian compares milk: production of twe of his cows, being fed the feed supple-
ment, with two other cows who receive only traditional rations,

parents own a large dairy farm, and
“they always used a commercial feed
supplement,” he says. Seior Palma
owns 23 dairy cows. He buys molasses
from the project’s feed enterprise, but
buys his pollinaza directly from the
chicken factory. Even though he owns
a tracior, he plans 1o purchase a
multibar because it has so many uses.
especially on some smaller, irregular
piots. He's also very interested in the
project’s nursery which sells quality
fruit trees. He plnns to buy 50 trees and
plant them in the nest rainy season,
Fruit Trees Flourish

After only one and a half vears, the
green thumb and grafting skill of Don
Elias, oswner of the nusery. is recognized
locally and bevond the Puebla area, Fls
fruit trees recently were awarded a cer-
tificate ot quality from the National
Commission of Fruitculture. Working
with four members of his family and
two local people contracted on a daily
basis, he has produced more than 8,000
hugh quality grafted young fruit trees to
sell. Before he began this business,
which was financed by ATI through a
loan from FIRA  Bank of Mexico,
farmers in the arca who wanted fruit
trees to intercrop with corn, alfalfa, and
other cash crops bought inferior quali-
ty rootstock from roadside sellers. The
farmers had to wait 2-3 years before the
trees could be grafted, and an additional
two years before they bore fruit, if the
trees managed to survive until that time.
There was no guarantee of quality, and
the farmers were given no assurances
as to the type of fruit the tree would
bear. Don Elias is the first farmer in
the region to use an interstock to do
double grafting in a single step; this pro-
duces dwart trees which are especially
desirable for intercropping. Farmers
now can purchase a variety of grafted
trees which bear fruit from May {pears,
plums, apricots) to December (tejocote)
for sale or home consumption.

Don Elias is a very careful worker.
Proudly, he demenstrates how he uses
steam o sterilize the soil before he
plants the seeds, which he has chilled
to ensure faster growth. Then he
displays his grafting techniques which
he learned first in a classroom (spon-
sored by the projeet), and then prac;
ticed in the field. He has taught four of
his ten children the double grafting
technique that draws customers from a
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wide area “I don't just sell trees,” he
says, “1 give instructions so that the peo-
ple can take care of them.” He frowns
when Dr. Cortés explains that the Bank
wanted the project to hire professionals
to do the grafting. “l explained the work
had to be done by the farmers; they are
trained by us. This is their project, their
work, and their future,” Dr. Cortés con-
cludes. Ironically, just recently two
bankers purchased 4000 trees to be
delivered in six months. “Buying trees
in advance is very unusual,” comments
Dr. Cortés. Don Elias estimates that it
costs him 450 pesos to produce a tree;
he sells them for about 750 pesos.
Although this price is double the price
of a rootstock in the market, his reputa-
tion for quality has attracted many
repeat customers. “Just this morning
two farmers returned to buy 40 trees;
they had bought ten previously and
they report all are doing fine,” he says.
These farmers told Dor Elias that two
years ago they purchased 50 rootstocks
from roadside vendors; less than 25%
survived.

Small-Scale Cheese Factories

Quality is what Sefiora Carmen
Ramirez de Diaz says she will strive for
in the small ch:ese factory she expects
to establish shortly; the start-up funds
are being supplied by a bank loan, ar-
ranged through the project. Sefora
Ramirez, who describes herself as
“basically a homemaker” has made
cheese at home on occasion for 20 years.
Seven years ago she was selling clothes
in small farmers markets, and more
recently opened a small “bodega”
(grocery store). Two years ago, she com-
pleted a course in cheese-making spon-
sored by the Colegio While waiting for
her loan to be approved, she received
“hands-on” training in cheese-making,
supervised by a master cheesemaker/in-
structor from the Ministry of
Agriculture. She is confident of success.
“I'know the market,” she says with cer-
tainty and, “I have already arranjed to
sell part of my production to my
brother-in-law who is in the cneese
business in Mexico City.”

Senora Ramirez expects that her
business will become as successful as
the cheese enterprise that Teodoro
Flores and his wife Imelda started in a
room of their house several years ago.
“My family had four cows and we
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LEARNING TO MAKE CHELSE LS FUN and should be proftable too ko cioners of tir small-scale
cheese factories established wuler Mexico's Farm Support Enterprises project. Shown ieve are an in-
structor frone e Departntent of Agricutioe, Seiiora Ramirez, who recently obtaoted a loan to finance
a small qieseria, and Teodor lores, who las b commercially making cheese for 2 years.,

couldn’t sell the milk when we wanted
because the collection hours were very
inconvenient, and the price was not so
attractive,” explains Seiior Flores. “I felt
the solution was to use the milk to make
cheese. I received some instruction and
lots of encouragement from the Colegio;
now through the project  have applied
to the bank for a loan to help us expand
this business.”

The Flores “only use top quality
natural ingredients.” Seflora Flores says,
“Our regular customers buy everything
we produce; we have nothing left to sell
in the market.” Even though they have
plenty of competition, “customers prefer
our pasteurized sweet cheese” Sefiora
Flores notes that right now, “We buy 120
kgs of milk every day—this is a seven
day a week business. We easily could
buy 500 kg.” She has decided that once
the loan to finance the expansion of
their business comes through, “We will
pay more than the going market rate for
top quality milk” Dr. Cortés says that
because of the Flores’ cheese business,
less milk in the area is now available for
sale to the government and the mid-
dlemen. Prices are going up, and
“because the Flores only buy top quali-
ty milk, local dairy farmers are taking
care to feed their cows supplemental
feed!”

“Here you can see how the various
systems interlock—the cheese business,

the price of milk, the feed enterprise,”
comments Dr. Cortés. “The dairy cows
and maize are interdependent. By in-
creasing the value of one, you also in-
crease the value of the other. By pro-
viding the services that the communi-
ty needs, which we do in the project,
you complete the balanced approach.
This way economic benefits in the arca
are multiplied; everyone wins.”

Bank officials say they are impress-
ed by the success of the initial micro-
enterprises—and of the quality of pro-
ducts, especially the fruit trees and the
animal feed. “We are recommending to
ail our clients that they buy trees from
Don Elias,” says a representative of
FIRA, Bank of Mexico, which is manag-
ing the project’s enterprise loan fund.

Bank officials consider the loan
fund an experiment to determine if the
loans will be repaid. (Previously in Mex-
ico, loans in the agricultural area were
often treated as poverty lending—
farmers were not made to feel that these
had to be repaid.) If this part of the proj-
ect is successful, the Bank will en-
courage commercial banks to make loan
funds available to small farmers, thus
ensuring the availability of credit, which
up to now has been very difficult to ob-
tain. Comments one official, “This proj-
ect has great potential for changing the
life of the small farmer, not only here
in Puebla, but all over Mexico.”

45



Achievements/Findings sections report on progress and note adjustments made during 198788 in expectations, teclnology, efc,
An *in front of any category inCicates Hhat Hhis information has been revised since e project was intially implemented;
explanations for the revisions can be found in the Field Progrant Section of the Report of Appropriate Technoiogy Internations!
1984-87 Otherwise, project descriptions contain the seme information as in ATEs Annual Reports for 1984, 1985 arid 198¢.

AFRICA PROJECTS

DEMONSTRATION PROJECTS

Animal-Driven Pumps, Botswana

Project Partner:

Rural Industries Promotions (RIP)/Rural Industries

Innovation Centre (RIC)

Purpose:

To establish a production unit that produces and sells animal-
driven pumps which lower the cost of water su pplv in rural
arcas for both agricultural and domestic uses.

Expectations: (Revised®):

During a four-year project period, 8 animal-driven pumps
will be installed. A regular water supply will enable at least
100 low-ing e wural families to increase their incomes by 20%
or more.

Technolog

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 conm monly used diesel pumps and can
be easily maintiined by relatively unskilled personnel. In
addition, the animal-driven pump is less expensive than the
diesel pump (it does not use costly imported fuel for its opera-
tion) and, under certain conditions, decreases pumping time
by 30 to 40 percent compared with aiesel pumps.

Achicvements/Findings:

Six Mark I animal-driven pumps were installed. An internal
techudcal evaluation of the first animal-driven pumps resulted
in an upgraded version of the pump, called the Mark I1. Two
Mark Il pumps have been installed.

Several government sponsored agricultural projects have
become enthusiastic supporters of the ADP; the U.S. Am-
bassadc+’s Sell Help Fund purchased an ADP for a hor-
ticultural syndicate.

ATTs financial involvement in this project will conclude in
1988. However, as a resull of a market assessment in October,
1987, RIP is planning a follew-on project to strengthen the
marketing of pumps and to establish a broader technology
transfer capatility.

*See Report of Appropriate Technology International, 1984-1987.

Brick Production, Botswana

i3 Tae R 2o
TCRUSHER was tested in Botswana Brick P

HAND OPERATED CLAY ro-
duction project.

Project Partner

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

Purpose:

To establish two small-scale, commercially viable brickvards
which produce a high-quality brick that is less expensive than
imported brick and aftordable by low income people.

Expectations:

After three years, two brickyards will be in operation with
a joint produciion capacity of 3 million bricks. This will
double the supply of low-cost building materials in the area
and enable 800 Tow income familics to gain access to adequate
fow-east heusing annually. At 60% capacity, pre-tax profit-
ability of the company will totai about $US 12,220 annually
by the second year. By demonstrating the conmmercial poten-
tial of small to medium-scale brickmaking, it is expected that
these operations will pave the way for interested small in-
vestors and entrepreneurs to establish similar businesses.

Technology:

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 in‘ermit-
tent Hoffman-type kiln and will introduce low moisture
brickmaking technologies. Two different manual presses and
a hand-operated clay crusher are being considered.




Achievements/Findings:

The compressive strength of the bricks produced by the
Moshaneng brickvard was increased from an average 25
kgfem?® to an average of 72 kgiem? The wastage rate also
dropped from 15-20% of overall production to only 5%.
An innovative double chamber Kiln was introduced, allow-
ing higher throughput and more efficient labor anc, space
utilization. One brickvard, which demonstrated the wechnical
viability of the project, has been established. Because the im-
plementing organization was reluctant to test the commer-
ciab viability of the brickvard, ATl ended its financial irvolve-
ment in the project prior to project completion.

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 inea-
pensive and simple production technologies.

Lxpectations:

By the third vear of the project, more than 280 grapple
gatherers will increase their incomes by as much as 23% over
current levels as a result of higher prices paid for the raw
material. By adding value to a local material through in-
country processing, capital tormation in rural areas will in-
crease significantdy. In addition, the project will create five
full-time jobs in a rural arca.

Techmology.

Grapple (Harpogophytim procumbens) is a wild plant found
in great abundance in the Kalahari desert. Currently, its large,
tubular roots are gathered, sold, and exported 0 Western
Europe ior processing. Using a simple, low-cost, labor-
intensive, and high vielding technology, this project will dry
and grind the roots locally to produce grapple tea which will
then be packaged and exported. This represents the first proc-
essing for export of this tvpe in Botswana,

Achiievenients/Findings:

The unique nature of the organization and the project at-
tracted a great deal of attention. As a result of this demuonstra-
tion project, a new donor (FHVOSY) awarded a $US 600,000
grant to Thusano Lefatsheng for a greatly expanded plant pro-
duction and processing project. More than 4,200 kgs of wild
grapple were collected, processed, and sold in 1987, The
number of villages participating in wild grapple collection ex-
panded from 3 to 10. Now’ that TL has attracted major donor
support, ATl is gradually reducing its financial involvement
in this project.

Lime Production, Botswana

Project Partner:

southern Rural Nevelopment Association, Minerals Holding
Trust (SRDA MHT)

Purpose:

To (1) establish a small-scale, commercially viable limeyard
that produces a bagh-quality product competitive with lime
imported from South Africa; (2) develep the capacity to
disseminate lime  production  technologies  throughout
Botswana; and (3) develop lime-based products ior new small
industries.

Expectations:

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

Techinology:

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-cefficient (using coal) and has a
relatively high output capacity in relation to its size. The kiln
is operated continuous!y, and the use of a slaking platform
will ensure the praduction of hydrated lime of high quality.
One kiln (4.5m high and 1.5m inner diameter) will have the
capacity to produce four tans of quicklime per day.

Achievements/Findings:

Two kilns, which share a slaking platform, packing machine,
storage facility, and water supply system, were constructed.
A third kiln, with a more sophisticated design, will be fin-
ished by the end of 1988. As a result of a new irner lining
and better kiln control, fuel consumption was reduced from
210 kg of charcoal/ton of lime to 190 kg/ton. The lime opera-
tion at Segeng succeeded in producing lime acceptable to por-
tions of the market previously served by imports from South
Africa. The technical performance of both kilns has been
demonstrated. The project will provide an excellent oppor-
tunity to compare the cost effectiveness of the two types of
kiln. Because SRDA was reluctant to test the commercial
viability of the lime production enterprise, ATI has reduced
its financial involvement in the project. However, as a result
of this project, SRDA is now negotiating with UNIDO to
establish a small-scale Portland cement plant.
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MAIZE PLATE MILL, mtyoduced i Cameroon, is expected to provide
women’s groups with access to milling teclmology.

Hammer Mills, Cameroon

Project Partners:

Association for the Promotion of African Community In-
itiatives (APICA); Ecole Nationale Supérieure des Industries
Agro-Alimentaires du Cameroun (ENSIAAC); North-East
Benoue Project; Cereal Office; Manufacture Camerounaise
du Cycle (MANUCYCLE)

Purpose:

1o laboratory, field and market test a mediuni-scale hammer
mill to process cereal grain. If the miil proves viable, it will
be manufactured in North Cameroon.

Expectations:

[Lis aaticipated that one job will be created for each of the
318 mills to be manufactured. Each mill operator is expected
to earn approximately CFAT 120,000 ($US 400) per vear. Bas-
ed on the expectation that each mill will serve 100 women,
31,800 women will be able to reduce the amount of time they
spend preparing grain by more than Y8% as compared to the
traditional method.

Technology:

APICA has developed a simple, low-cost, casy-to-operate
medium-scale mill capable of producing high quality flour
from local cereal grains. It consists of a circular chamber with
swinging hammers or beaters on a rotating shaft. The flour
passes through a screen, or sicve. Sieve size determines flour
fineness. All parts except the shaft, pulley and rotor can be
locally machiner The smaller, less costly mill is very suitable
to small, previcusiy unserved villages and sparsely populated
rural areas, as well as urban neighborhood settings.

Achievements/Findings:

Project implementation began in May of 1988,

:

Anguh Maize Milis, Cameroon

Project Partners:

Association for the Promotion of African Community
Initiatives (APICA); B.A. Anguh Agricultural Tools Manu-
facturing; Northwest Development Authority (MIDENO);
Northwest 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 arcas of Cameroon, thereby increasing  labor
productivity,

Expectations (Revised*):

Over a four year period, 40 mills will be manufactured local-
ly 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 will increase in ap-
proximately 4,000 households, due to significant reductions
in labor time and arduonsness relative to traditional hand
grinding and hand milling operations. in addition, 40 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
redesigned so that they can be made from mild steel plate,
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, moter-driven, plate mill in
Cameroon.

Aclticvements/Findings:

Rece.  design changes in the mill increase durability and im-
prove the milling efficiency and ease of operation. Regular
manufacturing of the mill began in July, 1987. Nine mills have
been completed and sold; there are orders for an additional
15 mills. The revolving loan fund to finance the purchase of
these mills by women's groups was established. Eight
women's groups have qualified for loans and will be supplied
with mills when they are available. American Jewish World
Services awarded $US 10,500 to the project to finance the
lease/purchase of two mills in 1988.

*See Report of Appropriate Technology International, 1984-1987,




Composite Flour, Cameroon

Project Partners:

Ecole Nationale Supéricure des Industries Agro-Alimentaires
du Cameroon (ENSIAAC) and Institut de Technologie
Alimentaire (ITA)

Purpose:

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

Expectations:

As a result of this project, employment will be created for
15 persons and extra annual income of $US 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 varv
between $US 5,200 and $US 25,200. Forcign exchange sav-
ings in 1991 due to the substitution of locally produced cereal
flour for imported wheat will total as much as $U3 123,700.
In addition, the establishment of a mill enterprise will
guarantee a market for the hinterlands’ surplus cereal pro-
duction, benefiting approximately 200 farmers.

Technology:

All baked itemns currentiy consumed in Cameroon are com-
posed of all-wheat flour causing a drain on foreign exchange
and reducing the market for local cereal grains. Compuosite
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 compusite 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 (o the estimated market
demard. Local bakers, using equipment currently available
(i.e., ovens, kneading-trough, dough shaper, divider, water
cooler and scales) will produce composite flour goods after
receiving supplementary training in blending and baking
processes. This is the first commercial production of com-
posite flour baked goods in Cameroon,

Achicvements/Findings:

After sensory testing, five types of compesite flour baked
goods—three types of breads, cookies and cakes—were
designated for market testing. A study is also being designed
to determine the market for commercially produced local
cereal flour. Market testing began in May 1988; preliminary
results are expected by the end of the year.

COMPOSITIE FLOUR baked goods are being tested in Cameroon,

Maize Planter, Cameroon

Project Partners:

Association, for the Promotion of African Community In-
itiatives (APICA); Cameroon Agricultural Toots Manufactur-
ing Industry (CATMI); Northwest Development Authority
(MIDENO); Promotion of Adapted Farming System based on
Animal Traction Project (PAFSAT)

Purpose:

To test a hand-operated injection planter ror maize and beans
which can be manufactured locally from available materials.
If test results are positive, the injection planters will be sold
to farmers in Northwest and West Cameroon.

Expectation..:

The planter will be manufactured and sold to approximately
2,500 farmers in Cameroon. Each farmer's annuai income will
increase CFAF 16,930 ($US 56) through increased crop pro-
duction and seed savings, generating a total annual income
increase by project’s end of CFATF 42.3 million (SUS 141,000).

Technology:

CATMI has developed a simply constructed, robust, hand-
operated injection planter for maize ard beans. This spring-
action walking-stick type planter is equipped with an ad-
justable depth control plate for depths of up to 60 mm. The
planter is placed in the ground and pushed forward onto the
spring-loaded foot, causing the point to open and deposit
a seed. The seed is then recharged from a hopper. Different
seeds can be planted by using different size plates. The planter
weighs 2.2 kg and is 3 feet long when fully extended.

Achievements/Findings:

Tests determined that the CATMI planter is best suited to local
conditions. On-farm testing is being conducted during the
planting season (March-September),
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Palm Oil Extraction Unit, Cameroon
Project Partner:

Association for the Promotion of African Community
Initiatives (APICA)

Purpose:

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

Expectations (Revised™):

Over afive year period, 57 presses will be manufactured and
sold to lozal village groups and private entreprencurs. Of this
total, 25 will be leased/sold through the use of a five-year
revolving loan fund established by the project. More than
1000 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.

Technology (Revised*):

The Caltech palm cil 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,

Achievements/Findings:

As of carly 1988, 50 expellers (of all three types) had been
manufactured, sold and installed. The manufacturing enter-
prise TOOLS recorded its first profit for the year ending June
30, 1987 A vertical axis versior: of the Caltech press was
developed. Its extraction rate is the same as the original
manual horizontal axis version and its capacity is only slightly
lower. Because the vertical press costs less than half the pric?
of the horizontal press it should attract more buyers. TOOLS
has begun to diversify its product line to include hammer
mills and diggers. A market survey is now under way to deter-
mine the market potential of the Caltech press in Benin, Togo,
ivory Coast and Guinea-Conakry. Results of market research
conducted in Zaire have led ATl to design a project to
disseminate the presses in that country.

*See Report of Appropriate Technology International, 1984-1987.
§ . . %) [l L‘ ‘ﬁ?—‘."rfr“
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Ceramic-Lined Jikos, Kenya

Project Partner:

Kenya Energy Nongovernmental Orgazizations Association
(KENGO)

Purpose:

To initiate production of ceramie-lined, charcoal-burning
stoves by as many as 20 informal sector manufacturers of
traditional stoves in arcas 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 5 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 SUS 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 $US 44,000
in the informal manufacturing sector, and an additional $US
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 mutal casing and are manufactured
in one piece with a perforated floor acting ac 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 an

market the jikos in small townships and trading centers.

Achicvements/Findings:

A jig (Jiko Jolly) for more rapid and accurate molding of
ceramic stove liners was developed by ATI staff and is now
being introduced into other countries by other stove pro-
grams. Sales of improved stoves have surpassed targets, lage-
ly because of deliberate efforts to build upon existing infor-
r.l zector stove producers and markets, instead of creating
new finns or subsidizing distribution by government. Over
the project period, more than 125000 ceramic-lined jikos were
produced and sold. Given the success of this project, ATI's
financial involvement will be reduced in 1988.

CERAMIC LINED JIKOS—more than 125,000—were produced v, o ~ald
in Kenya.
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Shea Butter Extraction Units, Mali

Project Partners:

Division du Machinisme  Agricole (DMA); Compagnie
Malienne de Développement des Teatiles (CMDT); and Centre
d’Echanges et Promotion des Artisans en Zones a Equiper
(CEPAZE)

Purpose:

To commercially manufacture two types of shea butter ex-
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.

Expectations (Revised™):

As aresult of this project, approv. mately 600 heuscholds will
increase their incomes from shea butter production. In ad-
dition, the supply of shea butter, an impaortant source of
calories in Mali, will be increased. The technology will
dramatically reduce the arduousness of work for rural
women, who are the primary producers of shea butter. Tivo
shea butter extraction units will be installed, and the ground-
work laid for wider dissemination of the improved estrac-
tion units. There is potential to install at least 10 of these
units in West Africa over the coming vears.

Technology:

The project will test two shea butter extraction processes
developed and ested by CEPAZE, one motor-driven and the
second hand- cr animal-driven. The latter is better suited to
more sparsely populated shea nut producing arcas and to
populations accustomed to using animal traction. The im-
proved extraction technology produces shea butter of a similar
taste, appearance, and compuosition to traditicnal processing:.
The improved method employs simple solar dryers, a manual
or motor-driven decorticator/winnower, an animal- or motor-
driven shea nut grinder, and a centrifuge. Extraction rates
of the CEPAZE technology are comparable to the GATE-KIT
technologies.

Achievements/Findings:

The interim evaluation concluded that only the motor-driven
version had the potential to become commercially and
technically viable. A prototype second-generation motor-
driven shea butter extraction unit has been built and installed
and is operating very successfully. One unit currently work-
ing at full capacity is producing 200 kg/hour of shea nut paste
and 21 kg/hour of shea butter. The second unit will be in-
stalled in the latter part of 1988.

*See Report of Appropriate Technology International, 1984-1987.

THREE MODIFIED MINI-DEHULLERS are being tested Iy an ATI pro-

Ject in Mali.

Mini-Dehullers, Mali

Project Partners:

Compagnic Malienne de Développement des Textiles
(CMDT), Division du Machinisme Agricole (DMA)

Purpose:

To test the technical and commercial viability of a modified
version of the IDRC mini-dehuller and manufacture it locally
for sale to village associations and private individuals in
Southern Mali.

Lxpectations:

By the tourth vear, this project is expected to have led to the
manufacture and installation of 100 mini-dehullers in rural
Mali. Capital formation in raral arcas will increase by approx-
imately 5US 340 per dehulling enterprise operating at 80%
capacity. One hundred jobs will be created in rural areas and
labor produciivity will be significantly improved relative to
traditional methods. In addition, the mini-dehuller will
significantlv reduce the labor time and strenuousness of grain
processing for rural women, and may thereby increase the
attractiveness ot local, drought-resistant grains relative to im-
perted foods, that require little or no preparation.

Technology:

The Prairie Regional Laboratory of the National Research
Council of Canada, with the support of the IPRC, has
developed a simple, efficient, dry-process mini-dehuller that
significantly reduces labor requirements while increasing the
recovery rates and storability of local <ereals. The proposed
mini-dehuller is a local mudification of this design, which
is considerably less expensive and uses less energy than the
majority of mechanized dehullers in use. The modified mini-
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.

Achicvements/Findings:

Three modified mini-dehullers were manufactured.

Laboratory ic.'ing proved satisfactory. Field and market
testing will br gin in late 1988,
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Improved Bricks, Tanzania
Project Partners:

Center for Agricultural Mechanization & Rural Technology
(CAMARTEC) and Meru Earthworks, Ltd.

Prrpose:

To introduce an improved firing technology which will enable
private, small-scale rural brickyards to manufacture bricks of
high strength and regular size that will meet the ouality re-
quirements of the urban market.

Expectations:

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

Technology:

The project will define a brickmaking production equipment
package using low moisture techniques that can be used in
decentralized production units in rural areas. Three types of
hand-operated brick presses and two types of clay crushers
will be tested in order to determine the most profitable use
in small enterprises. The projected annual output of the
techrology is 1.4 million bricks.

Achicvements/Findings:

The first phase of the project has documented the output
rates, strengths and weaknesses of several models of clay
crushers and block presses. The results are being used to
define a commercially viable brickmaking operation. In
addition to testing the equipment, clay from scveral sites has
been analyzed to locate a clay with desirable characteristics
that is available in sufficient quantity. Fifteen thousand bricks
were produced in 1987. Project implementation was inter-
rupted for 22 months while the project moved to another
site, more favorably situated relative to the clay. Phase 11, full
scale production, began in mid-1988.
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Oil Press Production, Tanzania

Project Partners:

Centre for Agricultural Mechanization of Rural Technology
(CAMARTEC); Themi Farm Jmplements & Engineering Com-
pany, Ltd.; and Institute for Production Innovation, Univer-
sity of Dar-es-Salaam

Purpose:

To capitalize a private factory in Tanzania to enable the
manufacture of afferdable, hand-operated, sunflower seed
vil presses for use in Tanzanian villages

Expectations:

If successful, 48 oil presses will be installed annually, creating
270 jobs in rural areas ard increasing the supply of edible
oil for local consumption. In addition, more than 5,000
fanuties will increase their income by a total of $US 172,000
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 V2 and 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.

Aciticvements/Firdings:

Based on market assessment, a smaller, less expensive hand-
operated press (the Bielenberg press) was developed by the
project partner and ATI staff to complement the two larger
presses. Four different manufacturers now preduce the
Bielenberg press. Rural oil pressing is being carried out by
low income groups who otherwise would have been unable
to process their own cooking oil. Twenty presses of all three
types have been produced by Themi and are being used to
extract oil in rural areas. Themi is now experimenting with
a 40-ton IPI press that can be dismantled for easier transport.
The project also produces ancillary equipment for seed pro-
cessing, such as decorticators. Because of its lower price and
because it is more practical than the very large, heavy, and
costly IPI press, the Bielenverg ram press now is the only
press being disseminated by ATI’s village oil processing proj-
ect. ATI's financial involvement in production -f the press
has concluded; the Village Oil Piocessing projeci will con-
tinue to assist in disseminating this technology.

LOCAL COOPZRATIVE has purchased one of the village oil presses at
Endakiso in Tanzania,




Rural Potteries, Tanzania

Project Partners:

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

Purpose:

To make possible the commercial supply of tirebricks, Kiin
furniture and glaze materials tor sale to small village potteries
in Northern Tanzania, thereby increasing the commercial
viability of small-scale village potteries.

Expectations:

During the three-year project period, this will create 45 jobs
in rural areas and result in capital tormation of $US 34,000
in village pottery industries.

Technology:

Firebricks will Le produced by pressing fow-moisture bricks
in a hand-operated pross and then drying and firing them.
The glaze will be produced by friting boric acid with ball
clay, feldspar, silica and dolomite, and then heating the mix-
ture in a kiln. This glazing process will increase the durabil-
ity of village pottery, which tends to be porous, fragile and
low-grade, thereby enabling village potters to increase the
marketability and value of pottery products.

Achiicvernents/Findings:

The project successfully produced firebricks from locally
available material. The implementing organization upgraded
its product line and production technology and repaid the
loan to CAMARTEC ahead of schedule. Sherif now supplies
firebrick and fire cement to several industrial foundries, in-
cluding Tanzanian Railways, and has also secured a contract
to supply telephone line insulators. Sherit Dewijiin turn has
assisted several rural potteries, and has cstablished the
Ceramics Association of Tanzania, which has trained four new
pottery preducers in glazing techniques. Sherif has also pro-
vided loans to small potters when CAMARTEC, for institu-
tional reasons, was unable to process these loans.

RURAL
POTTER(ES,
established under
ATI project, have
created 25 jobs.

Glazeware is now being produced by rural potters, which
brings a higher price and a higher value added than the terra-
cotta ware formerly produced. It is apparent that the linkage
between Sherif Dewii and the rural potteries is a viable sne
and has benefited both parties. Sherif has  * tained an
active role and interest in the progress of the ral potters
beyond the terms of his contractual obligation.

Village Oil Processing, Tanzania

Project Partner:

Evangelical Lutheran Church in Tanzania,
Lutheran World Reliof

Prrpose:
T start a self-financing development company which will pro-
vide technical assistance and loan capital to help Tanzanian

village entrepreneurs establish and manage smail-scale
sunflov er oil extraction industries.

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 tn each of the next four years.
If successful, approximately 120 new jobs will be created in
rural arcas and a total of $US 251,400 in additional income
will accrue o more than 690 farmers over an eight-year
period.

Technology:

The project will disseminate the oi! press technology tested
in the Tanzania Qil Press Production project described carlier.

Achievemenis/Findings:

After two complete sunflower harvest seasons, 20 privately
owned sunflower seed processing units have been established
in 14 villages. in 1986-87, ten processing units produced 4,933
liters o cooking oil. In 1987-88, approximately 8000 liters will
be produced by some 32 units in 20 villages. Most of this oil
i« for local consumption.

Tu reach poorer, more rural groups than would have been
possible under the project as originaily designed, the self-
financing development company idea has been eliminated,
The project now is providing technical assistance and loans
to rural, poor, small-scale groups and individuals to enable
them to establish and manage small-¢zale sunflower oil ex-
traction enterprises.

A mid-term evaluation stated that the decision to downscale
the technology from the IP] to the Bielenberg ram press has
dra:natically increased employment opportunities in the proj-
ect. As originally envisioned, the 1Pl press would have created
15 jobs (5 jobs per press) by the end of the second year and
30 by the end of the third. Because the ram press is much
more flexible ana costs much less, many ©.ore groups and
individuals can afford this technology. By the end of the sec-
ond year, 20 ram presses were operating; these have created
employment opportunities for 40 people.
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Hydro-Powered Grain Mills, Zaire

Project Partner:

Société de Développement Rural du Zaire (SODERZA)
Purpose:

o introduce hydro-powered milling using crosstiow turbines.
by (1) constructing two experimental installations, (2) con-
solidating and upgrading two existing systems, and (3)
establishing the commercial manufacture and installation of
turbines and mills.

Expectations:

Each of the ton mills is expected to provide indirect income
and consunters” surplus benefits to prasants from family caies
of milled cassava totaling SUS 12,480 per vear, if only 7%
ot the output is marketed. In addition, cach mill should save
a minimum ot 1,000 labor hours per week normally devoted
to the traditional milling of cassava, During the three-year
life of the project, 35 jobs and capital formation totaling
$US 107060 will be created in rural arcas. If the technology
proves commercially and technically viable, it will have
positive implications for energy use in the region.

Tecknology:

This project wili test the use of hydro-technology as a power
source for milling through direct drive a technology that has
not been extensively developed or applied in rural areas of
the country. The technology emploved in tiis project is a com.
bination of a locally-made hammer mill linked to a cross-flow
turbine. The propused technology is low-cost, produces high
quality flour on a single pass, and is easily manufactured,
naintained, and repaired. The cross-flow turbines have a
medium head capacity and are adaptable to a wide range of
flowe,

Achiiesements/Findings:

SODERZA has now completed nine hydro-milling sites (four
funded by ATl and five funded by the EEC). By replacing im-
ported bearing housings with its own aluminum castings
from scrap, SODERZA has significantly reduced the cost of
the turbines. A hand-operated punch press developed by
SODERZA and ATl was instrumental in improving the quality
of the turbine and also saves considerable production time.
SODERZA has electrified three of the sites by connecting in-
expensive generators of 2-5 kW capacity to the turbines.
Neighboring villages have supplied and ir stalled lines, poles,
etc. Sale of electricity has helped amortize the high capital
cost of these installations. Electrifying these villages has
spurred grassroots efforts for further local improvements.

Agro-industries, Zimbabwe

Project Partner:

Foundation for Education with Preduction (FEP)
Purpose:

To diversify and avpand the cconomic base of a farming
cooperative in Zimbabwe by establishing agro-industries that
provide direct and indirec! income and emplovment for the
rural poor.

Expectations:

Over a three-vear peiiog, it is expected that the project will
benefit up to 5,100 area residents (850 rural tamilies) by : (1)
providing a reliable market for local agricultural production
and prices for local produce which will be at least & percent
higher than prevailing producer prices; (2) adding value to
local agricultural production; (3) lowering prices for locally
produced basic goods and servizs by 17 percent; (4) pro-
viding employment opportunities and skills training for al
least 117 people and preductive skills training for an addi
tional 42 people a year; and (5) increasing farmers’ income
by 5070%.

MILLING AT ONE of 9 hydro-powered sites completed by SODERZA is

increasing incomes of rural farmers who sell milled cassava.




Technology

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

Achievements/Findings:

A maize mill, a bakery and a general store are in business
and report strong sales. Once the bakery obtained its flour
allocations from the government, two shifts were instituted
and it is selling everything it produces. Consumers prefer the
project’s bread, which is fresher and cheaper than the pro-
ducts baked by its competitors. Because of an excellent harvest
in the local area, the mill is grinding more maize than original-
ly anticipated. Two locally manufactured sunflower seed
presses have been purchased. Hybrid sunflower seed is be-
ing cultivated on the equivalent of 35 hectares per year us-
ing a double cropping system.

REPLICATION PROJECTS

Mini-Dehullers, Cameroon

Project Partners:

Ecole Nationale Supérieure des Industries Agro-Alimentaires
du Cameroon (ENSIAAC); Cereal Office; Manufacture
Camerounaise du Cycle (MANUCYCLE); North East Benoue
Project

Purpose:

To laboratory and field test an adapted version of the
IDRC/PRL abrasive disk mini-dehuller in order to determine
its technical and commercial viability and locally manufac-
ture it for dissemination to village groups and private in-
dividuals in North Cameroon. This project is a replication
of a previous ATI project in Mali.

Expectations:

It is expected that 85 dehullers will be installed during the
life of the project. Since one job will be created per dehuller,
85 jobs will be created. Each dehuller operator is expected
to have average annual earnings of $US 326, generating a total
annual project income of $US 27,800.

Technology:

This technology offers an intermediary solution between the
traditional processing method and industrial-scale units Pre-
sent village-level mechanized dehullers are expensive, both
in terms of energy costs and capital investment. This dehuller
abrades the seed hull against a series of rotating disks. The
proposed mini-dehullers will have greater yields and the flour
produced will have a longer shelf life than with either the
traditional method or village-level mechanized dehuller.

Achievements/Findings:

Project began implementation February 1.

Sunflower Seed Oil Press, Zimbabwe

Project Partner:
G. North & Sons

Purpose:

To produce, test and evaluate the manual ram-type sunflower
seed oil press developed by ATI in Tanzania to determine
whether this press is suitable for use by the Zimbabwean pea-
sant farmer.

Expectations:

During the one-year period covered by this grant, G. North
and Son will laboratory and field test 10 prototype sunflower
seed oil presses. The results of data collected on production,
rnechanical reliability, payback period and consumer accep-
tance will determine suitability and commercial potential of
the press.

Technology:

The press which is being purchased and tested is a small,
100 kgs weight, continuous throughput, manually operated
ram type press which can process unhulled sunflower seed.
The press uses a hand-operated lever arm to move a piston
back and forth inside a cylinder. As sunflower seed is fed
into the cylinder from a hopper, it is compressed by the piston
and pushed through a pressing cage where oil seeps out
through the seed cake which accumulates. The press can be
manufactured using locally available materials.

Achievements/Findings:

Shortly after start of the project, G. North discovered that
a manufacturer was already producing ihe press. This
manufacturer has sold 31 presses, mostly to private buyers,
The first press it manufactured has processed 22 tons of
sunflower seed in less than two years. The project pian was
amended to allow C. North to purchase the presses instead
of producing them itself. Six presses have now been »ur-
chased and installed and are now being tested. If the present
project shows that there is a sufficient market for two press
manufacturers in Zimbabwe, a follow-on project will begin
to disseminate this technology.
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ASIA PROJECTS

DEMONSTRATION PROJECTS

Integrated Potato Processing Technologies
Project (IPPT), India

Project Partner:
Society for Development of Appropriate Technology (SOTEC)

Purpose:

To provide subsistence farmers in India with three alternatives
to distress selling of potatoes by introducing a combined
package of potato processing technologies: rustic stores, sun
drying units and hammer mills. Value will be added to the
potatoes and farmers will have access to an improved market
for stored potatoes, potato chips (dehydrated potato slices)
and potato powder.

Expectations:

Phase I, a demonstration project of 2 years, will establish 27
rustic storage units, 3 drying units and | hammer mill. Rustic
stotage units will be owned by individual families; a farmers’
society will own the arying units and hammer mills. One
hundred and twenty-six new seasonal jobs will be created
and a minimum of 75 farmers are expected o increase their

POTATOES are treated in
a solution to prevent
their turning color.

incomes by approximately 25% through sale of potato pro-
ducts. During Phase Il (the expansion phase, undertaken with
commercial financing), 54 rustic stores will be built and 6 ad-
ditional dryers and 2 mills established.

Technology:

Rustic storage units are mud huts with thatched roofs which
are designed to be cool dark and properly ventilated to en-
sure adequate humidity during the summer months. A max-
imum of ten tons of polatoes can be stored in the units for
three to four months.

The potato slice drying and processing technology consists
of equipment such as a drum washer-cum-peeler, a slicer,
chemical bath and st.ckable drying racks.

The hammer mill is a 7.5 HP electric motor-operated stone
milb uf 18" diameter which is sealed to avoic loss of valuable
potato dust. A machine is attached to the mill which sicves
the powder to remove large particles. The output of the mill
is aporoximately 200 kg of powder per hour.

Achievements/ Findings:

The project has been approved by the Government of India
for immediate implementation.

Venture Capital for the Application of Appropriate Technology (VCAT), India

Project Partner/Co-Funder:

The Industrial Development Bank of India (IDBI) {(IDBI is con-
tributing $US 6.1 million over seven years.)

Purpose:

(1) To form and implement a private, not-for-profit corpora-
tion, the Venture Capital Company for the Application of Ap-
propriate Technology (VCAT), to direct the application of
science and technology to rural development in India by
replicating and expanding upon ATI's venture capital strategy;

(2) to encourage government, non-government organizations
and international agencies to adopt policies which enhance
the use of appropriate technologies in small enterprise
development.

Expectations:

Five project centers throughout India will provide financing
and business and managerial services to approximately 100
new co-ventures during the first five years of the project.
These co-ventures are expected to create as many as 2,500
jobs.




Technology:

Rural small-scale enterprises will be promoted by using start-
up and equity capital as a leverage to generate additional in-
vestment. Projects will be planned by a team comprised of
VCAT technical and business officers, an extension worker
and the co-venture partner, AT will provide technological and
other assistance, train VCAT staff, provide VCAT with ex-
posure to AT!-supported technologies worldwide and pro-
vide a technical advisor for three years, subject to an annual
review by £T1 and VCAT.

The small enterprises established through this project will
be based on some dozen appropriate technologies that have
high replication potential, such as potato  processing.
rhizobium inoculant and processing of fruits and vegetables.

Achievements/ Findings:

VCAT is expected to be incorporated and capitalized by
September, 1988, Feasibility studics and business plans have
been submitted for potato processing and chrome tanning
projects.

Venture Capital Company, Indonesia

Project Partner:
Yayasan Dian Deca (YDD)

Purpose (Revised*):

To demonstrate a delivery mechanism using small venture
capital investments and a vertican’ integrated service com-
pany to promote YDD-tested shrimp raising technologies.
Small pond (tambak) owners will increase their incomes by
producing quality products for the domestic and international
markets.

Expectations (Revised*):

Upgraded pond management may increase production by as
much as 100%, thereby benefiting ihe 40 small pond owners.
A shared profit/risk financing arrangeinent should attract
many small pond owners to adapt the upgraded pond
management technology. Laborers will be hired to assist each
participating farmer; thus more than 40 jobs will be created.

Technology (Revised*):

The project will test the economic and social impact on small
pond owners of a vertically integrated approact: combining,
a hatchery, financing through profit-sharing, technical
assistance, and a feed production unit. Technology dissemina-
tion will include initial introduction of the medium-density
improved shrimp culture and management techniques
developed by YDD; funding through a shared profit/risk ar-
rangement with small pond owners; marketing and technical
assistance; and a continuous supply of quality shrimp fry and
feeds.

*See Report of Appropriate Technology International, 1984-1987.

Achievements/Findings:

The shrimp hatcheries, laboratory, and office facilities have
been constructed. A filter was installed at the hatchery to im-
prove the quality of the water and the survival rate of the
fry impreved. Two units of the hatchery are operating at 50%
capacity; 500,000 larvae have been hatched and began grow-
ing in stage two tanks. Survival raie of fry overall is 20%—a
considerable improvement over the national figure of 7%. The
hawd.cry oo ported a positive cash flow of SUS 6,000 {or the
first three ma:ihs of 1988, Five oulgrowers (contract growers)
were selected They will finish raising the shrimp fry in their
individual ponds which have been improved to meet
necessary standards for quality growth.

Turbine Driven Agro-Processing, Nepal

Project Partuer:

New Era

Purpose:

To 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 produe-
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 oft-farm employ-
ment in industries with strong linkages to agriculture in the
hill regions of Nepal.

Teciunologu:

This applied research project will assess the technical and
commercial viability of a water turbine-powered, mechanical
heat generator-kettle unit as a cost-effective source of process
heat for manufacturing food and related products in the hills
of Nepal. Initially the enterpiise 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. Aithough 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.

Achicvements/Findings:

The milling operation, oil press, and grinding operation are
being operated by a village association, established in con-
nection with the project. The villagers developed a strong
sense of community around the project. The project suc-
cessfully tested the use of the heat generatot, and found it
had no commercial application. ATI's financial involvement
in the project has ended.
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PAG-ASA XILNS convert coconut shells into high quality charcoal to be
used as an industrial raw material to manufacture activated carbon. Coco-
Charcoal Project in the Philippines began implementation in niid-sumumer,
1988.
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Organic Fertilizer, Philippines
Project Pariner:

Filipinas Foundation, Inc. (FF)

Pitrpose:

To demonstrate the commercial viability of decentralized,
small-scale production enterprises, which deliver a stable
organic fertilizer product of consistent quality and at a
reasonable cost. The intended market is small-scale rice and
corn tarmers seeking to lower production costs and increase
yields.

Expectations:

This project will generate additional income benetits to small
poultry farmers, Ipil-Ipil (Lencacna lewcocephala) leaf gatherers,
and rice and corn farmers. Rice and corn farmers can realize
between $US 14 - 5U5 24 savings per hectare through re-
duced fertilizer costs. Vield increases of up to 20% can be
realized over the shori term, increasing gross revenues by
approximately SUS 86 per hectare. Eacl of the 40 proposed
fertilizer plants will employ at least 10 neople, thereby creating,
at least 400 jobs in rural areas. The project will also stimulate
foreign exchange savings by decreasing the need for imported
chemical fertilizers.

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 (1) 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 conditions to ensure a reliable product of consis-
tent quality. The technology overcomes the major problem
associated with organic fertilizer manufacture — variable
autrient composition — by standardizing the raw materials
used and tapping a single source of dolomite and rock
phosphate minerals, the quality of which will be monitored
through chemical analysis.

Achievements/Findings:

* The plant was commissioned and FFl developed thre - new
least-cost fertilizer formulations for use primarily w *h corn
and rice crops. Farm trials were undertaken to determine ef-
ficacy under field conditions.,

The final evaluation concludes that the Anihan 2000 fertilizer
is a very promising technology and that the fertilizer produc-
tion company will become commercially viable. However, at
present the depressed price of urea raakes it difficult for its
organic fertilizer to compete with chemical fertilizer, which
is very high in urea. Several organizations in the Philippines
are discussing with FFI purchase/use of this technology. ATI
financial involvement in this project has ended.

Rural, Small-Scale Industries Development,
Philippines

Project Partner:
Filipinas Foundation, Inc. (FFI)
Purpose:

To test a rural, s fl-scale industries strategy designed to
create jobs and “urrease incomes of poor people. Manufae-
turing enterprises will be established that use appropriate
technologies eppraised by the Filipinas Foundation and
financed by a venture capital mechanism established by the
project.

Expectations Techmology

Based on estimates of enterprises proposed, over the five-
vear project life, approximately 250 new jobs would be ereated
and more than 30000 farmers would increase their incomes
through raw neaterials supply or through reduced cost of com-
madities produced. If such outputs are achieved, preliminary
estimates indicate that $US 146 in direct and indirect
economic benefits will cesult from every $US 1.00 invested
by the Venture Capital Company during the project’s first five
vears. Subject to feasibility studies demonstrating the com-
mercial viability of particular production technologies, the
project will invest in a variety of technologies, such as com-
mercial mushroom production.

Achicvements/Findings:

The mushroom enterprise achieved a positive cash flow after
one year of operation and showed a small profit for 1987, The
mushroom and spawn substrate production enterprise
employs 14 full-time and 5 part-time workers. In early 1988
the project started negotiations with outgrowers, The business
experience of the enterprise was shared with 13 potential en-
trepreneurs in a week-long training session held in Bangkok,
Thailand, in October, 1987.

The wet coconut processing plant constructed in Tagbanon
was closed by FFI due to political unrest. Another site in Leyte
has been selected where equipment improvements will be
tested. ATI assisted in replicating this technology in Sri Lanka,

The citronella vil enterprise should be initiated in 1988.

A mid-term evaluation of the project indicated the need to
consolidate and replicate the mushroum, wet coconut, and
citronella oil enterprises rather than seek new investment op-
portunities. As a result, the Expectations/Technology State-
merits have been revised to read:

Over the remaining three years of the project life, approx-
imately 9 new enterprises will be established. These will be
replications of existing FFl-established enterprises described
in detail below.
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Auricularia mushroom spaten production: Six jobs will be created
at the enterprise and ten rural contract growers will increase
their incomes by $US 75 per month. If viable, additional
enterprises can be established, realizing signiticant savings
in foreign exchange. (Currently 70% of the 24,000 kilo vr
national demand for Auricular mushrooms is met by im-
ports.) Company profits over the 5-vear project period will
total $US 75,125,

Wet Cocont Processing: This enterprise uses anamproved ver-
ston of the traditional wet processing method to produce
coconut oil, soap charcoal, animal feeds and vinegar for local
consumption. Fitteen jobs will be created in each village-scale
coconut processing plant; aunual profits of cach plant will
range between SUS 12,000 and SUS 15,000, At the end of five
vears, coconut farmersemplovees will own at least 300 of
the stock in the plant.

Citronella Oil: Thirty tons of citronella oil ae evpected to be
produced each year, beginning the second vear after start u p.
The enterprise will plant Citronella grass, estract and proc-
ess the oil from the leaves and market the refined oil in the
Philippines. Fifty-two jobs will be created by the enterprise,
an additional 33 workers will be needed to maintain the plan-
tation; 1176 workers will be needed to establish the plantation.

MUSIH'ROOM ENTERPRISE in Phitippines showed a small profit for 1987,
Progect expects o expand to outgrower stage in 1988,

Cinnamon Processing, Sri Lanka

Project Partner:
Appropriate Techiroiogy Consultants (ATC)

Purpose:

To increase incomes of small-holder cinnamon producers by
strengthening their competitive advantage in producing and
selling processed cinnamon products. Traditional technology
will be upgraded, marketing techniques will be improved and
quality assurance procedures will be introduced.

Expectations:

ATC anc the Ambalangoda Cinnamon Growers Association
will establish a small-scale cinnamon processing company to
commercially test the improved technologies. Improvements
in extraction efficiencies will earn leaf oil producers SUS 25
more per acre harvested per season. The incomes of 150 cin-
namon growers producers will increase 5-25%. Fach plant will
create 8-10 jobs; some of the small-holder cinnamon producers
are expected to eleet to take equity participation in the plant.

lechmology:

The traditional technology for distilling cinnamon bark and
teaf vil has a low overall extraction efficiency, wastes fuelwood
and results in a final product of inconsistent quality. Serious
problems include inefficient condensation systems and paor
firing techniques. The project will manufacture and test an
improved still. An improved condenser will be introduced,
nereasing extraction efficiency 2500 compared to the tradi-
tional bark oil stills and 27% higher than modern, stainless
steel models. Firing techniques will be revised to reduce
scorching and control the still's internal pressure and
temperature. A number of additional design features will be
improved to facilitate loading and unloading, oil collection
and increased capacity.

Achiievements/ Findings:

A technical evaluation of the traditional bark oil still was con-
ducted, as well as a baseline study of the cinnamon producers
in Ambalangoda. Although a new bark oil still design was
found to be technically viable e project focus has shifted
to production of leaf oil which ay pears to be more marketable
than bark oil .. production site has been selected near Galle,
close to the producers of leaf oil.

bl

CINNAMON BARK OIL STILLS were found to be technically viabte but
production has shifted to leaf oil, due to market demand.




Computer-Video Training, Sri Lanka

Project Partner:

b

articipatory Institute for Development Alternatives (PIDA)

Purpose:

1o develop, test, and evaluate the application of computer
and videa-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 the incomes of small-scale spice
growers in 10 rural villages in the Matale, Kegalle, and
Kandyv districts.

Expediations (Revised*):

I successtul, this technology will have major implications tor
the transter of needed technical skills to rural popuiations
in other developing countries. This project will add value to
the resources of more than 3000 rural families by increasing,
their ability to produce higher yields and better quality spices.

*See Report of Appropriate Technology International, 1984-1987.

Technology:

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

Achicvements/Findings:

In March, 1988, a new implementing organization, PIDA,
assumed responsibility for the testing of the training programs
and methodology. Computer lessons on spice processing and
cultivation have been prepared to be used in combination
with videos and training manuals. Four educational video
films on cultivation and processing of cloves, cardamon, pep-
per and nutmeg/mace were produced in Sinhala. Baseline
data have been collected from 22 villages.

Mahaweli Rural Indusiries, 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
$US 2.00 in direct and indirect economic benefits for every
$US 1.00 invested by the company during the first five years
of operation. 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 ven-
tures to assure the company’s profitability. Investments will
be made on the basis of comprehensive technical, commer-
cial, and market feasibility studies.

Achicvements/Findings:

The Mahaweli Venture Capital Conipany was incorporated.
After initial difficulties, it was decided that the first three
businesses would be established as joint ventures with ex-
perienced small entrepreneurs in the Mahaweli area. In June,
1988, Mahaweli sent ATI the first business plans developed
under this approach. ATI and Mahaveli are also developing
a business plan for a feed mill.
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Rhizobium Inoculant, Thailand

Project Pariner:
SVITA Foundation

Purpose:

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

Expectations:

The use of rhizobium .. expected to enable thousands of
small-scale growers to increase productivity, lower costs, and
increase soybean production in Thailand, where two-thirds
of the national requirements, or 324,000 tons, are imported
annually. It successful, the project will increase the incomes
of 1,600 farmers by at least 25%. After five years, 20 produc-
tion plants will be established, reaching over 16,000 farmers
and producing an annual net gain in income of $US 2,782,600
to farmers,

Technoiogy:

Rhizobium, a soil bacterium that occurs naturally, works in
a symbiotic relationship with legumes to fix atmospheric
nitrogen in the soil. The use of rhizobium inoculant with cer-
tain legumes increases plant productivity from 20-50% and
lowers production costs up to 60% by reducing the need for
imported nitrogen fertilizers. This project will develop a sim-
ple, small-scale production process for producing rhizobium,
based on an aerobic fermentation process using a seed culture
and a growth medium under aseptic conditions. A small-scale
decentralized rhizobium production unit with a capacity of
8 tons/year will be established to serve difficult to reach rural
markets.

Achicvements/Findings:

The technical feasibility of small-scale decentralized produc-
tion of rhizobium inoculant has been successfully
demonstrated. Fifteen thousand bags of rhizobium inoculant
were sold. Over 1,000 small-scale farmers have been trained
in the use and application of rhizobium in soybean produc-
tion. Most of these farmers report 25-30% increases in soy-
bean yield. The project was closed in November of 1987,
Details of the follow-on project to test the commercial viability
of a small-scale rhizobium production plant follow. A
technology manual is being written to help in the dissemina-
tion of this scaled-down technology.

RURAL FARM FAMILIES in Thailand iwho use rhizobium cs an input in

soybean production -eport 25-30% increases in soyibean yield.

Small-Scale Commercial Testing of
Rhizobium Inoculant, Thailand

Project Partner:
SVITA Foundation
Purpose:

To demonstrate the commercial viability of the small-scale
rhizobium inoculant production technology developed in a
previous ATl project.

Expectations:

A joint venture will be formed between the SVITA Founda-
tion and a local businessman and soybean trader who will
market the rhizobium inoculant produced by the pilot plant.
The enterprise is expected to sell 90,000 bags of rhizobium
per vear. More than 10,000 rural tarm families who are ex-
pected to use the rhizobium inoculant will increase soybean

vields by 20-50% and incomes by 15 to 45%.

Technology:

See description of technology above in Rhizobium Inoculant
project.

After a trial run, the small-scale decentralized rhizobium plant
in Ban Mae will produce inoculant for rainy and dry season
planting periods for two years. The plant will operate at full
capacity (8 tons/year) during the second year,

Achievements/Findings:

The project will begin implementation in September, 1988.




Rural Smali-Scale Industries Program (RSSI),
Thailand

Project Partuer:

Population and Community Developmant Association (PDA)

Purpose:

To establish a small finance and technical assistance comparny
which uses venture capital and credit mechanisms to invest
in rural small industries based upon improved production
technolugies which pass technical assessment, commercial
appraisal, and economic benefit analysis. The company’s ob-
jective is to increase income and employment opportunities
in rural arcas 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 companices will be established and approximate-
ly 7000 people will benefit from the project. Subject to
feasibility studics demonstrating the commercial viability of
particular production technologies, the project will finance
a variety of industries, such as:

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

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
individuals.

Achicvements/Findings:

Bamboo grass mat production: In this small-scale industry, bam-
boo grass—a low-value grass growing wild—is woven into
mats using simple, foot-powered metal looms. The project
has created more than 700 jobs. Negotiations are under way
to sell the existing large inventory of grass mats that has ac-
cumulated since a marketing contract with a subcontractor
fell through.

Envirommental Sanitation Malerials Plant: For the period,
January-March, 1988, the Environmental Sanitation Plant’s
production of cement blocks was 99.8% of target. Overall pro-
duction of all items—ventilation bricks, cement rings, and lid
covers—was 103.5% of target. For the same period, sales were
300% of target, a reflection of the fact that January to April
is the construction season for villagers. Discounts were
offered to bulk quantity purchasers.

A mid-term evaluation resulted in a major amendment to this
project. The new business philosophy will place first priori-
ty on commercial viability of any new joint ventures. RSSI
will only set up joint ventures with small rural-area based
businessmen, who have previous business experience in the
particular venture. Expectations are now limited; RSS1 is ox-
pected to begin three joint ventures a year.
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ENVIRONMENTAL SANITATION PLANT manufactures cement blocks

and other components sed in constriction of pour flush latrines.
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REPLiCATION PROJECTS

Mushroom Training, Thailand

Project Partuer:

Kasetsart University Rescarch and Development Institute
Purpose:

To train 15 participants in the techniques of mushroom pio-
duction and its commercial application in a small-scale
enterprise.

Achicvements/Findings:

Thirteen participants from five Asian countries and Mexico
completed a week long training in October, 1987 in commer-
cially producing tropical varietics of mushrooms. The course
included instruction in overview theory, taxonomy, mor-
phology, growth and physiology of straw mashrooms,
abalone, oyster, shiitake and champignon mushrooms.
Business development components necessary to set up and
operate a commercially viable enterprise were discussed. The
Manual for Mushroom Production, which served as the syllabus
for the training, will be published to facilitate further replica-
tion of this technology.

At the training, the participants prepared preliminary studies
to determine the feasibility of small-scale mushroom produc-
tion in their own countries. Subsequently, five community
development organizations in Sri Lanka, India, the Philip-
pines and Mexico submitted business plans for using the
technology locally. The participant from the Scilech Centre
in India is experimenting with various media suitable to the
Indian climate. PRADAN, another Indian organization that
sent a participant to the training, introduced mushroom pro-
duction to 20 cultivators in two villages, who are producing
40 kgs of oyster mushrooms per 45 day cycle.

PRADAN Foundation in Iudia sent ¢ participant to mushroom training
workshop in Thailand. Upon returning to India he began experimenting
with various media suitable to local climate,

; ¥ 3 . ‘,_,y.- oy G R
COMMUERCIAL AMUSHROOM PRODUCTION is one widely replicated
enterprise. Here, production workers in demonstration project in the Philip-
pines pownd substrate to be wsed i assembly of spacen bags,

Wet Coconut Processing, Sri Lanka

With the help of a consultant provided by AT, a Sri Lankan
entrepreneur suecessfully started a wet coconut processing
plant in north Nugegoda. This is the first international replica-
tion of the wet coconut processing technology developed
under the FFI Small-Scale  Industries project in the
Philippines.
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PRESSING the grated coconut meat expelis the coconnt milk,

Wheelchairs, Sri Lanka

After a staff member of the Sarvodaya Shramadana Interna-
tional attended an ATl-sponsored wheelchair production
training workshop, the Sarvodaya Shramadana Movement
was awarded a UNICEF contract to produce 12 wheelchairs
and 25 tricycles for the handicapped each month. Principal
purchaser (75% of all sales) is the Department of Social Ser-
vices of Sri Lanka.




LATIN AMERICA/CARIBBEAN PROJECTS

SECTORAL/REGIONAL PROJECTS

Wool Production and Processing,
Guatemala

Project Partners:

Fundacion Para Bl Desarrollo Integral de  Programas
Socivecondmicos (FUNDAT). The project has been funded
as a joint venture by ATl and US.A.L.D./Guatemala.

Purpose:

To demonstrate the effectiveness of a system of improved
small-scale wool production and processing technologies
which will increasce the quantity and quality of wool supplied
to the weavers of export quality artisanal wool products. The
wool products will be marketed through a commercial enter-
prise owned by the artisans.

Expectations:

One thousand Guatemalan highland families who depend
on sheep for their livelihood will increase their incomes from
the sale of wool $US 90 to SUS 250 per year. Wool produe-
tion in the highlands is expected to double; 100 wool spin-
ners will double their output and triple their incomes; 300
weavers will triple their incomes, a result of increased out-
put of export-quality products sold by the new marketing,
enterprise. In addition, more than 20,000 subsistence farmers
who raise sheep in addition to grain will increase their
incomes because of the improved sheep and available
technology.
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HIGH QUALITY CORRIEDALE RAMS from ULS. are being cross-bred
with native sheep as first step in improving wool production in Guatemata’s
highlands.

o

WOOL CLASSIFICATION systent has been introduced by the project, As
the wool is sheared, it is separated o four categories.

Technology:

Twelve technical assistance centers will be established in the
highlands. Through the introduction of improved breeding
stock, establishment of artificial insemination technology,
selection practices, and improved feed technology, the quality
and quantity of the wool obtained from the sheep will be in-
creased. Improved shearing technology, the introduction of
a wool classification system and scouring technology will
enable farmers to deliver a better preduct. Drum carders to
replace laborious hand carding will be introduced and pro-
duced locally. The traditional hand-operated spinning whecl
will be modified with a flyer bobbin to enable spinners to
increase varn output. Market assessment and strategy for-
mulation, marketing techniques, and a quality control system
will be incorporated into the artisan enterprise.

Achicvements/ Findings:

‘The first 24 high quality Corriedale rams were shipped to the
project to begin the inproved breeding process. An annual
community event, “The Day of the Ram,” was initiated to en-
courage the community to celebrate and participate in the
official initiation of the breeding cycle. Fourteen technical
assistance centers have been established. Each contains a
aceting facility, a foan fund and a ram bank where artificial
insemination can take place and where top quality rams are
kept.

Prototype carders and spinning wheels were completed. The
flyer bobbin spinning wheel has become very popular with
the spinners of the area because it has doubled their produc-
tivity. In order to upgrade the g.ality and quantity of feed
for the sheep, 12 new types of alpine grasses and legumes
were introduced and tested; the Ruanui, Ariki, Huia and Nui
varieties look very promising.
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DEMONSTRATION PROJECTS

Linares Pump, Latin American Region
Project Partner:

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

To transfer the Linares Pump, developed in Colombia, to
several Latin American countries, and to test the technology’s
suitability for supplying water for irrigation, livestock, and
domestic uses.

Expectations:

A Linares Pump (cost $US 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 Linares
Pump test sites for demonstrations. It is anticipated that the
project will lead to the establishment of ~ral-based pump
producing enterprises in each country.

Technology:

The project will install the Linares Pump, a stre. in-powered
water pumping device originally developed in Ubaque,
Colombia, and successtully tested in several other Latin
American countries. The pump is an easily disassembled
waterwheel with double pistons that operates effectively in
streams with depths between 4 and 1 meter and flows of .7
and 1.5 meters per second.

Achicvements/Findings:

Jesus Linares” pump was awarded first prize for product in-
novation by the Colombian Association for Small (ndustries
in April 1986. Nine of the 27 pumps manufactured by the Uba-
que metatworking shop were shipped to four Latin American
countries. Senor Linares trained local teams on site in the
assembly and installation of these pumps, which are serv-
ing as demonstration centers for loca! farmers.

During 1987, ATI's involvement focused on an evaluation of
the existing technology. As a result of the evaluation, a revised
prototype pump was successfully designed and tested. This
pump costs less and operates more efficientlv than the
original pump. Due to increased harvests resulting from
available irrigation, farmers are expected {0 increase their in-
comes 5-31%. A marketing strategy was develope d. Engineer-
ing drawings, a brochure, an operating and r-aintenance
manual and an English summary of the tecnni..l-economic
evaluation produced by the project will help disseminate the
technology.

IMPROVEMENTS in traditional kiln include a refractory brick central vault at the
bottom of the shaft, a new set of grates, draft controls, firebox door, discharge chute

and chimney.

Lime Kiln Technology, Costa Rica

Project Partuners:

Fundacion Tecnoldgica (FUNDATEC)/ Instituto Tecnoldgico de
Costa Rica (ITCR), and Cooperativa Nacicnal de Productores
de Cal (COONAPROCAL)

Purpose:

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 al least 45 lime-producing businesses,

Expectations:

More than a thousand pecple 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 tirewood 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 thermodyniunically 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.

Technical evaluations conducted on a prototype kiln showed
that it was not technically feasible to convert a traditional
batch kiln to an efficient continuous operating kiln; thus the
project was revised substantially to focus on upgrading the
traditional lime kiln.




The Revised Technology section now reads:

Technology:

ITCR and COONAPROCAL have designed a “modified batch
kiln,” which allows for better materials handling and
discharge, and possibly a more uniform degree of calcina-
tion (beter output quality) than the traditional kitn. Improved
refractory bricks help to reduce heat loss in the kiln,

Achicvements/ Findings:

Improvements made in the traditional kiln include: a refrac-
tory brick central vault at the bottom of the shaft, a new set
of grates, firebox door, discharge chute and chimney. As a
result, heat is distributed more evenly; ash cannot con-
taminate the quicklime; and worl.ers no longer enter the shaft
to discharge quicklime. Environmental and safety conditions
have improved. Chemical analyses of quicklime samples from
the improved kiln indicate a more uniform quality product.
Fuel efficiency i the modified kiln does not appear to be
significantly greatcr, but a better quality lime is produced.
Although an experimental mechanized hydration plant was
constructed, information on alternative small-scale hvdration
systems aow is being sought. A marketing study indicated
that the improved quality lime can successfully compete with
imported lime for use in the sugar industry and on coffee
plantations. ATl anticipates funding a separate project to
disseminate the kiln and hydration technrology.

Poultry Improvement Project,
Dominican Republic

Project Partner:

Centro de Investigacion y Mejoramiento de Produccién
Animal (CIMPA)

Purpose:

To demonstrate the technical and commercial viability of a
small-scale (less than 1,000 adult) in-country poultry hatchery
and to introduce appropriate rustic poultry production equip-
ment and methods. The project will provide small farmers
in the area with greater access to high quality chicks.

Expectations:

Women, who traditionally tend the chickens in Dominican
Republic farm families, will improve the nutrition of their
families by providing eggs and poultry meat. After a trial
period to verify the marketability of the products, 540
members of variou s small farmer associations will be trained
in farm level breeding technologies. The expected surplus pro-
duction will be sold to provide additional income for the fami-
ly. More than 5,000 farm level poultry breeding operations
are expected to be established over a three year period.

| Technology:

The ATI-CIMPA hatchery will have a capacity of less than
LOOO adueit birds which will produce approximately 100,000
chicks per year. For the most part, the hatchery and the equip-
ment will be construcwc 4 with locally available materials. The
project will import three breeds of dav-old dual-purpose
(meat and egg) birds of proven adaptability. Farmers will be
taught improved flock management practices, including the
use of clevaied coops. The chickens” diet will be supple-
mented with prepared feed to roughly 50 percent of their
nutritional requirements. Farmers will be trained in simple
veteriary skills such as vaccirations and disease detection,

Achievements/Findings:

The project began implementation in mid-1988,

. . “ . e

FARMERS in Dominican Republic will be taught improved flock manage-
ment practices, including use of chicken coops.
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Swine Feed, Dominican Republic

Project Partner:

Centro de Investigacion v Mejoramiento de Produceion

Animal (CIMDPA)

Purpose:

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

Expectations:

If successtul, up to 1,700 farm families engaged in small-scale
swine production in the Cibao region of the Dominican
Republic will earn an additional $US 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 cach increase their anrval net income by
approximately $US 5,000.

Technology:

The project will combine traditional feeds available on the
farm with high-protein feed supplements, molasses, ramie
(introduced from Asia), veterinary supplies, and appropriate
hog raising equipment to enable participants to both lower
net feed costs and to increase feed conversion efficiency.
Molasses is a by-product of the sugar indusiry and is the
cheapest commercial feed ingredient available in the
Dominican Republic. High protein feed supplements are a
product of the animal feed industry.

Achievements/Findings:
A

Fifteen hundred small farm families have thus far incrcased
their incomes by an average of 14%; this far exceeds the
original goal to increase the incomes of 1,200 families by 10%.
This project was very successful in distributing balanced feed
mixes. A final evaluation of the project notes that making
balanced feed mixes available locaily in quantities farmers can
afford has opened up swine production to a wider economic
cross-section of the rural population. Furthermore, the non-
federatew farmers’ groups that received loans directly from
CIMPA to establish teed businesses have been very successful
commercially. For example, the Asociacion La Progresista
used its $RD 6,000 Inan to generate $RD 1164 in 8 months—
equivalent to an annual return on investment of almost 36%.
These profits are used to expand the feed business. Major
project accomplishments included establishing 250 mini-
outlets to distribute the commercial feed prepared by the
associations. The project has proven conclusively that the
large exotic pigs, imported after the swine fever eradication
program, can be profitably weaned and fattened by large
numbers of small-scale farmers using a selection of locally
produced feed components. The success of this project has
led to successful replications in other regions of the
Dominican Republic and in Haiti. ATI's financial involvement
in this successful project has now terminated; CIMPA is con-
tinuing to expand the project to reach additional hencficiaries.
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SWINE FEED PROJECT in the Dominican Republic proved that large ex-
otic pivs can be profitahly weaned and fattened by barge mumbers of small-
seale farmers wsing a selection of locally produced feed components, Here,
a farmer, one of 1500 participating i tie project, prowdly shows off pig to
AT President Ton de Willde, Trustee George McRobie, amd Marketing Director
Irving Rosenthal.

Farm Support Enterprises, Mexico

Project Partners:
Centro de Ensenanza, Investigacion y Capacitacién para el

Desarrollo Agricola Regional (CEICADAR) and Colegio de
Postgraduados de Chapingo

Purpose:

To establish 21 rural micro-enterprises in the temperate zones
of Mexico. 7 hese businesses will provide the equipment, sup-
plies, and services required by small farmers to support im-
proved farm production technologies.




|

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,
cach 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 provide 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 wili be created in
rural arcas and $US 82,000 in profits will be generated an-
nually by the 21 micro-enterprises.

Techmology:

This project links an effort to develop and disseminate im-
proved farming systems with the rural based enterprises re-
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 farming
systems group. These production technologies include:

One-row animal drazon corn planter/fertilizer: Per season, this
planter saves eight days of planting labor per hectare and two
days of fertilizing labor compared with hand planting and
fertilizing. Fertilizer is more evenly placed and higher plant
populations are achieved.,

NURSERIES are providing certified budded fruit
Irees Lo fanmers.

High protein feed for dairy cows: The Colegio has developed a
high protein feed for dairy cows that are usually fed on
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
reduces feeding costs by 45 cents per cow per day relative
to traditional rations,

Achiicvements: Findings:

The corn planter has been significantly modified into a
multipurpose field tool, called a multibar, with attachments
for a reversible plow, a harrow, and a corn planter/fertilizer
applicator. The prototype multibar has been modified to in-
crease its efficiency; field tests are now under way.

More than 6400 fruit trees have been sold; sales are equivalent
to 519 of the credit received by the small entrepreneur to start
the nursery. Invertory (June 1988) consists of more than 7,200
growing fruit trees, such as apples, peaches, pears, and
walnuts; 3,250 pear stakes, and almost 11,000 seedlings.

The dairy feed plant started operations in January 1987, Since
then, 193 tons of chicken manure (pollinaza) and 128 tons
of mollasses were sold. The plant provides feed for 110-120
cows per day. Pilot tests of suggested rations show that dairy
cows are cither increas g their output of milk or being fed
at areduced cost. Currently, approximately 35 small farmers
purchase feed from this enterprise.

The Bank of Mexico, which is managing the project farm sup-
port enterprise loan fund, views this project as a banking ex-
periment to determine if small farmers will indeed repay their
loans. If the project proves successful, the Bank will en-
courage commercial banks to make loan funds available to
small farmers — thus ensuring the availability of credit,
heretofore very difficult for them to obtain.

Annatto Production, Peru

Project Partner:

Centro Andino Para el Desarollo-Pachacutek
(CADER-Pachacutek)

Purpose:

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

L the third year of the project, more than 1,800 small farmers
in Cuzco will increase their yearly incomes by approximiate-
Iv $US 150 through a 35% increase in the prices paid for raw
achiote seed. By the third year $US 330400 "n profits will be
available for reinvestment and dividend payments to small
farmers who are sharcholders 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 develop-
ment projects with the rural poor in the Cuzco region,

Technology:

This project introduces an annatto processing technology into

. . r . S . Ih’ . Ih,' -
the Cuzco region of Peru which will increase the incomes of
the rural poor from sales of achiow. Relative to processing
plents located in Lima, this plant will benefit from a
guaranteed source of raw seed and lower transport costs for
seed. In addition, the improved process design allows for an
increased extraction cfficiency. and an improved filter cap-
tures one-third moce colorant than existing designs. This is
the first attempt in Peru or elsewhere in South America to
locate 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.

ANNATTO COLORANT, primarily used in food and cosmetics industries,
is final product resulting from processing achiote.

Achievements/Findings:

Because of maragement difficulties the project was amended
and project implementation was transferred to a new proj-
ect partner, Centro Andino Para el Desarollo - Pachacutek.
However, expectations have not changed substantially. The
dehuskers, which have been installed in several communities,
speed up removal of the achiote husk. The critical element
of annatto, the bixin, has been recovered in increasingly
higher concentrations, raising the output’s market value
substantially. Three achiote nurseries have been established
— twoin the Lares Valley and one in the Quillabamba Valley.
A grant from American Jewish World Services for $US 2,800
financed the self-sustaining tree nursery in the Quillabamba
Valley. Severe! hundred small farmers in the Quillabamba
Valley will be additional project beneficiaries. Because they
have a ready market for an increasingly valuable crop, some
of the co-op members are devoting more of their arable land
to ackiote production. ATl's participation in this project led
to a loan for $US 866,000 from the Agrarian Bank of Peru to
our project partners; this will finance loans to small farmers
for planting and cultivating the improved annatto varieties.

Revised Expectations now are:

Expectations:

Lighteen hundred small farmers in Cuzco are expected to in-
crease their yearly incomes by $US 100 to $US 150 through
higher prices they will receive for raw seed and through yearly
dividends paid to members of the cooperative (CAL). Ten full-
time jobs will be created. An industrial plant will be establish-
ed which will process 480,000 kgs of achiote secds per year,
resulting in production of 24,000 kgs of export quality annat-
to food colorani per year. Reflows from the project will be
used to establish a fund to promote subsequent economic
development projects among the Cuzco rural poor.

"THREE ACHIOTE nurseries have been established under ATVs Annatto
Processing project, one financed by American Jewish World Services.




Placer Mining Equipment, Peru

Project Partner:

Programa de Innovaciones y Aplicaciones de Tecnologia
Apropiada (PIAT)

Purpose:

To introduce new ore processing technologies for recovering
minerals and to improve the mining infrastructure of the Min-
ing Cooperative Santiago de Ananea.

Expectations:

The mining cooperative will process five times its present
capacity of ore per day. The 65 members of the mining
association will increase their incomes by an average $US 225
per year from increased wage payments and dividends. The
project will also create up to 60 new mining jobs within the
Cooperative. CEDCA will establish a Technology Assistance
Fund, comprised of an information center and loan fund, to
help disseminate mineral processing technologies and to
assist small-scale miners in Southern Peru to purchase new
mining equipment.

Technology:

This project will empley tremmels, sluices, riffles, and
monitors. The equipment, initially developed in the United
States, has been adapted to meet the specific requirements
of the project area. The small-scale trommels will be the first
to be adapted for L.se by small-scale mining concerns and in-
troduced for commercial application in Peru. Small-scale
monitors and riffles will be significantly improved over ex-
isting models. The improved precessing technology will in-
crease the mineral recovery rate from 60% to 90% and increase
the daily throughput fivefold. Improvements will also be
made in the Cooperative’s hydrological infrastructure. This
technolngical package will be tested and disseminated to other
parts of Peru.

Achievements/Findings:

Monthly income for each member of the mining cooperative
(52 members) has increased from $US 33 per month (120
grams monthly yield) to $US 246 per month (900 grams
monthly yield). The miners plan to purchase a new tractor
with the profits from the increased production. The tractor
will be used in feeding trommels and is expected to increase
production with resulta-t increases in income of an additional
30-50%. The recovery rate at the first iine has increased
between six and ten times, doubling the value of the shares
held by the mining co-op members. Much of the proceeds
have been reinvested in additional equipment to expand the
site and a larger mining concession has been granted by the
Government Ministry. The project was also granted an ex-
emption from the law which states that after a certain time
period gold has to be converted into local currency, which
is constantly being devalued. Now the co-op members can
keep their gold in a safe deposit box and thus maintain the
value of their earnings.

MINERS, members of a mining cooperative, have increased their incomes
fromt $44 per month to $246 per month because of their participation in
Placer Mining project in Prru.

Potato-Based Foods, Peru

Project Partuer:

Centro Ideas

Purpose:

To demonstrate that it is con:erzially and technically feasi-
ble for small-scale rural enterprises to produce potato-based
foods for low-income urban consumers,

Expectations:

Four processing plants which produce a variety of potato-based
foods will be established in rural areas. Using production
Jevels established during the first three years of operation,
each plant will generate profits of approximately $US 11,000
by adding value to potaloes and other agricultural products
such as barley, broad beans, corn, wheat, and quinoa. Intro-
duction of potato-based products into the diets of low income
urban residents will deliver substantial nutritional benefits
at a lower cost than alternative sources. The project will
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SOLAR DRYING is one component of pilot potato processing plant in Huan-
cayo.

enable low income urban consumers to save approximately
$US 332,000 by purchasing potato-based foods in place of
comparable substitutes. Furty-eight new jobs will be created
in rural areas. In addition, the vroject will increase the
incomes of 120 producers of potatoes and grains by approx-
imately $UJS 97 a year by providing guaranteed, easily accessi-
ble markexs for their products and by reducing transport costs.

Technology:

The project will introduce commercial potato processing
technologies to different regions of Peru. The specific
technology, which combines the processing of potatoes with
other grains and legumes, was developed by the Centro
Internacional de la Papa (CIP). CIP simplified the process-
ing equipment while maintaining efficiencies and reducing
investment costs. The basic potato-based fcod to be pro-
duced is known as the M-6 formula. This product has a high
protein ana calorie content, supplying up to one-third of the
major nutrients required daily by chudren. This dehydrated
product can be used in the preparation of puddings, desserts,
soups, stews, and beverages.

Achicvements/Findings:

The pilot plant at Huancayo was established, equipment in-
stalled, and test runs are being conducted. Following exten-
sive taste tests, a variety of final products and recipes were
selected. Dehydrated potato slices were added to the product
line. Marketing of products was begun. Neighboring rural
communities were incorporated into the raw imaterials supply
system,

| REPLICATION PROJECTS

Wheelchair Preduction,
Latin American Region

Project Partuers:

Fundacién Carvajal (Colombia); Fundacion Hondurefia de
Rehabilitacion e Integracion del Limitado (Honduras);
Centro de Rehabilitacion Voc.cional (Guatemala); Programa
de Ayuda a Pequenas Empresas (Dominican Republic),
CIPDEL (Peru); Ralf Hoichkiss & Associates (USA)

Purpose:

To assist small-secale enterprises in Peru, Colombia,
Guatemala, Honduras and the Dominican Republic to com-
mercially produce a wheelchair adapted to rural conditions
in developing countries.

Expectations:

This project will establish at least 12 small-scale wheelchair
production enterprises in 5 countries. Each workshop will
have a production capacity of 100 to 300 chairs per year. Col-
lective annual production capacity will total at least 2,500
wheelchairs. Lines of credit will be extended to rehabilita-
tion institutes to cnable them to sell ATI/Hotchkiss
wheelchairs to the poor.

WORKSHOPS that manufacture the ATI-Hotchkiss wheelchair are operating
on three continents, ATI provides a production manual, training, and a stan-
dardized tooling set of jigs and dyes to ensure quality control and standar-
dization of the product.




Technology:

The Hotchkiss design, developed under an earlier ATI grant
and subsequently field-tested throughout Latin America and
the Philippines, results in a very lightweight, durable, folding
wheelchair that is well-balanced and adaptal’. to individual
fittings. The chair can be manufactured in small metalwork-
ing shops from locally available materials. A production
manual and a standardized tooling set for wheelchair pro-
duction were designed to facilitate widespread dissemination
of the techwology and to ensure quality control and standard-
ization of the pi~duct.

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, the Philippines and Zim-
babwe and small-scale production facilities are expected to
be esta’ ushed worldwide.

Colombia: Three producers in Colombia are fabricating a total
of 40 chairs a month. Fundacién Carvajal, the implementing
organization, has established a consumer credit fund to
enable wheelchair users to purchase the chairs; 167
wheelchairs were sold through this fund in 1987, Aggressive
marketing resulted in public contributions to fund the pur-
chase of some chairs for handicapped individuals. Funda-
cién Carvajal has exported chairs to handicapped organiza-
tions and is looking for opportunities to expand its export
sales in Latin America.

Peru: The project was turned over to a new implementing
organization, CIPDEL, which is undertaking a market study
to explore new possibilities for sales in the Lima area, CIPDEL
is actively setting up and overseeing a total of four Peruvian
workshops, and is developing a multimedia promotion
package. They have modified the braking system in the model
wheelchair to make it more maneuverable. In conjunction
with the Credit Cooperative Center, CIPDEL is operating a
credit program for consumers; for each $US 1,000 ATI con-
tributes to a revolving loan fund, CCC contributes $US 4,000.
The average price for a chair is approximately $US 200.

An entrepreneur in the Dominican Republic who only receiv-
ed training from ATI has financed a small production facili-
ty. Smaller projects in Guatemala and Honduras will con-
tinue to produce in accordance with market needs.

Spanish and English versions of the wheelchair manual,
Independence Through Mobility, by Ralf Hotchkiss, are now in
print.

Swine Feed, Haiti

U.5.A.1.D./Haiti hired the technical manager of the ATI proj-
ect in the Dominican Republic to work with small-scale
farmers in Haiti to replicate the Swine Feed project there.

New Replication Efforts

In February 1988, to further efforts
to transfer technologies internationally
(replication), ATI contracted with Social-
ly Appropriate Technology International
Information Services (SATIS), a world-
wide network of organizations based in
the Netherlands, which promotes
economic and social improvement in
rural and marginal urban areas. SATIS
has more than 70 members in 40 coun-
tries. Their database of more than 3,000
user groups in 140 countries further ex-
pands their capacity to reach potential
replication agents.

SATIS will assist ATI to identify and
link appropriate organizations that have
a serious interest in the replication of the
innovativ2 elements of the technologies
developed and tested in ATI demonstra-
tion projects. SATIS will also assist in
the organization of two seminars, each
highlighting an ATI-supported tech-
nology.

Within ATI, a newly created Replica-
tion Working Group is working with the
regional programs to identify successful
ATl-supported technologies. A database
has been developed and implemented
which will, on a bimonthly basis, report
on the replication activities in each
region, The Working Group has estab-
lished guidelines for the production of
Project Profiles which will provide in-
terested organiz.tions and individuals
with an overview of euch project and its
innovative elements. Ad hoc committees
will decide on the most appropriate
strategy to replicate each successful
technology. Technology manuals and
computer video training programs will
be produced accordingly.
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To make ATI's knowledye and expertise in appropriate
technology, choice of technology, transfer of technology, and
small-scale enterprise development more readily available to
A.LD. field Missions and other A.1D. offices, A.LD. has signed
a Companion Ordering Agreciaent with ATI. This
agreement- -similar to an 1QC-—-enables ALLD. units to con-
tract for ATI's services on an expeditious and non-competitive
basis.

Available Services

Under the Companion Ordering Agreement, A.1.D. Mis-
sions may request a Technical Services Order for such specific
tasks as:

* Sector assessments

¢ Policy studies

¢ DProject identification, analysis, design and monitoring

* Project implementation, including technical assistance

* Developing training materials for appropriate technologies

* Evaluation of programs and projects and design of evalua-
tion methods

L]

Design and developmert of micro-enterprises and/or
micro-credit.

Companion Ordering
Agreement Contracts

Coconut Processing, South Pacific

Work Performed For:

U.S.A.L.D. Regional Development Office, South Pacific (Suva,
Fiji)

Purpose:

To determine the feasibility, based on market, raw materials,
logistics/transportation, social, cultural, political, financial, and
cconomic analyses, of cstablishing an integrated regional
coconut processing venture to produce high value products
for the export market.

Expectations:

To create a new, significant, and stable market for coconut
growers, including small landholders, throughout the South
Pacific Region; to foster new employment opportunities; toin-
crease toreign exchange earnings; and to establish a manufac-
turing facility for designated coconut products which can com-
pete inthe world export market. Establishing a regional facili-
ty should lead to the developmeat of a wide range of small,
cottage industries and pre-processiag facilities in participating
countries, involving, for exarnple, harvesting, husking, oil ex-
traction, and processing.

WET COCONUT PROCLESSING experience in Philippines and Sri
Lanka will prove useful in South Pacific,

Scope of Work:

The South Pacific coconut industry requested the helg of
U.S.A.L.D./Fiji in directing the industry away from the very
competitive, low profit copra processing/coconut oil/soap
operations. The study will be conducted in two phases. Phase
Fwill consist of gathering and analyzing information on the
local coco,nut industry, product identification, market analysis
of products identified, a survey of existing facilities, a search
for new pracessing technologies and approximation of costs,
allleading to a reccommended project option and optimal proj-
ect location. If justified, a detailed feasibility study including
the design and appraisal of the approved investment option
will be undertaken in Phase 11. Probable sources of {inancing
also will be identified. Glenn Patterson, the agro-industry food
technology advisor, is lecier of the 8 person team, comprised
of ATT staff and consuitants. The study will begin in October
1988.
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Mini-Grants Support Project Development

Mini-grants—small grants for
amounts of less than $5,000—play an
important role in ATI's development
process. Before ATI commits itself to
supporting a major development proj-
ect, it often uses these small grants to
determine the economic, commercial
and technical feasibility of a particular
appropriate  technology. Mini-grants
may be used to manufacture a pro-
totype, to test and evaluate o particular
technology, to determine the need,
potential market and/or applicability of
the technology, and to collect both
financial and socio-cconomic data rele-
vant to a current technology. Some-
times, although a technology has proven
commercially viable in a particular
geographic region, ATl requires an
assessment of the technology's ap-
plicability in another locale proposed as
a replication site. Finally, ATI issues
mini-grants to support workshops to
assess interim and final results of a
specific project, to further refine or alter
technology within an already funded
project, and to support short-term
technical and/or managerial assistance.

A brief description of selected mini-
grants issued during the last vear
follows:

Centre Canadien d’Etude et de
Coopération Internationale, Senegal,
$5,000

Purpose: ‘To collect technical, finan-
cial, and sociocconomic data on current
operations of multiblade windmills in
Senegal.

In early 1983, 200 multiblade wind-
mills were installed in Senegal, financed
by the Government of Argentina, These
windmills were to have provided drink-
ing water for 10,000 people and more
than 40,000 head of livestock—cattle,
goats, and camels—as well as irrigate
vegetable gardens and scedlings for
reforestation.  Due to  lack of
maintenance and repair, this potential
never was achieved.,

The multiblade windmill appears to
be an appropriate technology, given the
wind pattern and low-lying lands in
Senegal. The study determined that a
windmill maintenance and repair ser-
vice would be commercially viable and

1
!

[

recommended  that development in-
clude creation of regional repair shops,
acentral parts depot, and a training pro-
gram for the repairmen. This project
plan is expected to be developed dur-
ing the latter part of 1988,

FOCIDI, Zaire, $4,900

Purpose: To investigate the technical
and commercial feasibility of replicating
ATl's improved palm il press
technology (the Caltech Press from
APICA/Cameroon) in Eastern Zaire.

Results of market research indicate
that the outlook for small-scale palm il
processing is favorable in Zaire. Tradi-
tional production methods are unable
to meet demand in the rapidly growing
towns and market villages. The price
differential between palm fruit and
processed oil is high and increasing,
The vertical axis Caltech press seems to
hold the most promise for Zaire because
it does not need imported parts. A
vertical axis  Caltech press from
Cameroon will be shipped to Zaire for
market lesting as the first step i a
longer-term project to locally manufac-
ture and sell the Caltech presa.

Socicte du Domaine l:dustriel de
Ziguinchor (SODIZI), Senegal, $2,350

Purpose: "To manufacture and test
prototype equipment for dehulling and
grinding that is efficient and inexpen-
sive enough to be affordable to house-
holds or small groups.

A first generation twin-roller palm
kernel dehuller/grinder and an iuipact
dehuller for rice and palm kernels were
developed.

Asociacion de los Nuevos Alquimistas
(ANAI, Costa Rica, $4,000

Purpose: To provide support in the
awerall coordination, baseline data
Fathering activities, and rnarket analysis
required for the development of a proj-
ect on Tropical Products Processing in
Talamanca, Costa Rica.

This regional development plan
calls for the introduction of a tropical
fruit processing plant and a multi-
purpose drying facility (for the fermen-

tation and drying of cacao) and for dry-
ing vamlla, black pepper, and ginger.
These activities are expected to increase
the income of small farmers in the
Talamanca Region of Costa Rica, an arca
long neglected in the development
procese.

Two consultancies bave been
financed under the mini-grant to ANALL
One consultant is designing a multi-
purpose cacao drver; the second is ana-
lvzing the market, production, economic
benefits and organizational aspects of
the project. ANAIL has designed a
survey to collect baseline agricultural
producticn data and socio-cconomic in-
tormation on Talamanca's small farmers.
Information collected under the mini-
grant will be incorporated in the project
plan being prepared for presentation to
the PRAC in October, 1988,

Compatible Technology, Inc., India,
$2,000

Purpose: ‘To conduct a commercial
analysis and markel assessment used in
designing the  tegrated Potato Process-
ing Technologies project.

Informatior provided indicated that
a large market for stored potatoes and
potato chips exists in urban arcas near
the project site. Institutions such as
hospitals, prisons, and the military con-
stitute a potentially large market for
potato powder.

IRED, Sri Lanka, $5,000

Purpose: Planning grant to collect
and analyze data for the prospective
Common Property Resources Use and
Management project.

Medicinal herbs from uncultivated
and wild land and shrimp produced in
lagoons by villagers are examples of
common property resources identified
in the project area which may be
developed to generate employment and
income. Studies will identify the
volume and vaiue of various medicinal
herbs and potential markels for these
herbs. The technological and economic
aspzcts of small-scale prawn farming are
being explored in four lagoon-based
villages.
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Appropriate Technology International

Publications and Videos

BOOKS

Macro-Policies for Appropriate

Technology in Developing

Countries

Frances Stewart, ceditor (consultant)

Westview Press, 1987 $29.85
(plus $2.50 postage)

Independence Through Mobility:
A Guide to the Manufacture of the
ATI-Hotchkiss Wheelchair

Ralf Hotchkiss (consultant)

ATI, 1985 $15.00

WORKING PAPERS

The Range of Choice in Qil
Processing Technologies for
Cameroon

Eric L. Hyman

ATI, May 1988 $5.00
Technology, Scale, and the Coconut
Industry in the Philippines
Eric L. Hyman

ATI, April 1988 $5.00
Constructing a Punch Press for
Small-Scale Manufacture of
Crossflow Turbines

Carl N. Bielenberg (consultant)
ATI1, March 1988 $5.00
An Engineering Analysis of Three
Manually Operated Sunflower
Seed Oil Presses Manufactured in
Tanzania

Martin J. Fisher (consultant)
ATI, March 1988 $5.00
The New Plant Biotechnologies
and Rural Poverty in the Third
World

Steen Joffe and Martin Greeley
(consultants)

ATI, 1987 $5.00
AT1 Brickmaking Projects in Three
African Countries
Carlos R. Lola
ATI, 1987 $3.00
Reorienting Export Production to
Benefit Rural Producers: Annatto
Processing in Peru

Eric L. Flyman and John P. Skibiak
ATI, 1986 $2.00

ATI and the Experience of Clay
Brick Manufacture in Three
African Countries: Production by
the Masses or For the Masses
Raphacl Kaplinsky (consultant)
ATl 1986 $5.00
Change in Economy of Scale: The
Implications for Appropriate
Technology

Raphael Kaplinsky (consultant)
ATI, 1986 $5.00
The Experience of Mini-Cement:
What are the Lessons for the AT,
Movement?

Raphael Kaplinsky (consultant)
ATI, 1986 $5.00
The Experience with Improved
Charcoal and Wood Stoves for
Households and Institutions in
Kenya

Eric L. Hyman
ATI, 1985 $9.50
Upgrading Traditional Rural
Technologies

Jeffrey James (consultant)

ATI, 1985

High Impact Appropriate
Technology Case Studies
Thomas Fricke

ATI, 1984 $5.00
Wheelchairs for the Third World
Ralf Hotchkiss, et al. (consultant)
ATI, 1984 $1.50

ADAUA Earthen Construction
Techniques

Carlos R. Lola

ATIl, 1983 $1.50
Macro-Policies for Appropriate
Technology: An Introductory
Classification

Frances Stewart (consultant)
ATI, 1983

(A shortened version of this paper was
published in the Internat! snal Labour Review,
122, June 1983.)

$3.00

Manual for Commercial Ar>lysis
of Small-Scale Projects
Henry R. Jackelen

AT, 1983 $6.50

MACRO-POLICY PAPERS

[Macro-Policy Papers are available for
$5.00 cach.]

Appropriate Technology and Rural
Industrial Development in
Bangladesh: The Macro-Context
Q. Ahmad (consultant)

ATI, 1988

Changes in Small-Farm Rice
Threshing Technology in Thailand
and the Philippines

Bart Duff (consultant)

ATI, 1988

Government Policies and the
Potential for Adoption of
Appropriate Technologies: Three
Examples from A.T. International’s
Experience in Africa

Eric Hyman

ATI, 1988

How Economic Policies in
Zimbabwe Have Affected
Technology Choice and Industrial
Development

Daniel B. Nedela

ATI, 1988

Impact of Macro and Micro Socio-
Economic Factors on the
Introduction of Appropriate
Technology: The Case of Zaire
Ryzsard Piasacki (consultant)

ATI, 1988

Macro and Micro-Policies Affecting
Technology Choice and
Development In Nigeria

E.J. Chuta (consultant)

ATI, 1988

Macro-Policies and Technology
Choice in the Philippines
Romec Bautista (consultant)
ATI, 19€8

Macro-Policies for Appropriate
Technology: The Case of Kenya
Calestous Juma and Peter Coughlin
(consultants)

ATI, 1988

Macro-Policies for Appropriate
Technology: The Case of Tanzania
Sam Wange (consultant)

ATI, 1988




Macro-rolicies for Appropriate
Technology: Case Studies in
Thailand

Mingsurn Santikarn (consultant)
ATI, 1988

TECHNOLOGY
APPRAISAL REPORTS

[Teclrology Appraisal reporis are
available for $5.00 carl, |

Ram-Type Ma.aual Oil Press
Carl Biclenb :rg, ATI, 1986

Unconvertional Refrigeration
Carl Bieienberg, ATI, 1986

Fibre-Reinforced Concrete Roofing
Sheets: Technology Appraisal
Report

Carlos R. Lola, ATI, 1985

Mini-Cement Technology:
Appraisal Report of the ATDA
Mini-Cement Project

Marshall Bear (ATI), Frank Almond
(ITDG), and Harro Taubmann
(consultant), ATI, 1985

GENERAL INFORMATION

Reaching the Poor Majority via
Technology Transfer and Micro-
Credit: Proceedings of the Forum
on Appropriate Technology for
Small Enterprise Development
Arleen Richman, editor

April 1988

ATI Mandate

An informational brochure
describing the Companion Ordering
Agreement

April 1988

What is ATI?

An informetional brochure in
English, French and Spanish
March 1987

Appropriate Technology for Small
Enterprise Development
Appropriate Technology
International, Report 1984-1987

Technology for Small-Scale
Industry

Appropriate Technology
International, Annual Report, 1985

Appropriate Technology as a
Strategy for Development
Appropriate Techrology
International, Annual Report, 1984

APPROPRIATE
TECHNOLOGY BULLETIN

The Appropriate Technology
Bulletin reports on the design,
technology focus, and
implementation of individual ATl
field projects. The Bulletin is
published four times per year and
distributed free of charge. Titles to
date include:

No. 1. Palm Qil Extraction in
Camercon

June 1984

[PLEASE NOTE: This
Bull-un is out of print, but
has been updated by
Bulletin No. 14.]

Delivery of Appropriate
Technology: Venture
Capital in Indonesia

July 1984

Improved Design for Lime
Kilns in Central America
October 1984

Protein Enriched Cassava
for Pig Feed in Thailand
January 1985

Annatto Production in
Peru

November 1985

Shea Butter Extraction in
Mali

November 1985

Potato Based Food Products
in Peru

December 1986

Improved Charcoal Stoves
(Jikos) in Kenya

February 1987

Upgrading Small-Scale
Brickmaking in Botswana
March 1987

Village Coconut Processing
in the Philippines
May/June 1987

Mushroom Growing in the
Philippines

August 1987

No. 3.

No. 5.

No. 10.

No. 12, Adapted Maize Mill
Production in Cameroon
November 1987

Wool Products Processing
in Guatemala

February 1988

Palm Oil Extraction in
Cameroon

May 1988

(Updates Bulletin No. 1.]

No. 13.

No. 14.

OTHER PUBLISHED
WORKS BY ATI STAFF

Mushreom Enterprise Spawns
Opportunity for Filipino Rural
Poor

Arleen Richman

Front Lines, (U.S.A.1.D.) May 1988

The Strategy of Decentralized
Production and Distribution of
Improved Charcoal Stoves in Kenya
Eric L. Hvman

In Sustainable Resouwice Development
in the Third World, edited by
Douglas Southgate and John
Disinger, Boulder, Co., Westview
Press, 1987: 151-157

New Supplements ror Swine Boost
Profits

Arleen Richman

Front Lines, (U.S.A.1.D.) October
1987

The Identification of Appropriate
Technologies for Rural
Development

Eric L. Hyman

Impact Assessment Bulletin, Vol. 5,
No. 3, 1987

Comparative Merits of Ferrocement
as a Substitute for Wood in Fishing
Boats

Eric L. Hyman

Materials and Society Journal, Vol. 11,
No. 2, 1987

A Pressing Need for Bricks
Carlos R. Lola (contributor)
African 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
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Quality Assurance Requirements
for Foods Intended for Export to
the USA

John . Slavics

Suslain Notes, Vol. 1, No. 2, Fall
1986

Wheelchair Benefits Third World
Disabled

Arleen Richman

Front Lines (U.S.ALD.), August
1986

AID Grant llelps Create Self-
Employment for Indians

Arleen Rihman

Front Lines (US.A1.D.), June 1986

AID Funding Benefits Indian
Craftsmen

Arleen Richman

Front Lines (US.ALD.), May 198

The Economics of Improved
Charcoal Stoves in Kenya
Eric L. Hyman

Energy Policy, April 1986

PAPERS PRESENTED BY
ATI STAFF

The Role of Appropriate
Technology in the Development of
Science and Technology in Latin
America in the 1990s

Ton de Wilde

Japer presented at the CONICIT
Conference, San Jose, Costa Rica,
March 5, 1988

Upgrading Traditional Lime Kilns
in LDCs

Carlos R. Lola

Japer presented at the Project
Identification Meeting on Local
Building Materials, Nairobi, Kenya,
December 8-11, 1987

Technology Indicators of Use for
Developing Countries

Jack Croucher

Paper presented at the Workshop
on Indicators of International
Technolo,y Transfer and Flows,
Evanston. Illinois,

June 22-25, 1987
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Narrowing the Gap between
Research and Production

Carlos R. Lola

laper presented at the Conference
on Appropriate Technologies for
Building in the Third Werld, Berlin,
West Germary,

June 10-12, 1987

Technology Transfer and Sharing
Mechanisms: Small is Powerful
Ton de Wilde

Presented by Paul Bundick at the
Enterprise and Entreprencurship
Development Conference,
Technonet, Manila, Philippines,
February 1987

Upgrading Traditional Food
Processing Technologies in Africa
John J. Slavics

aper presented at FAQ Conference,
Arusha, Tanzania,

November 7, 1986

Fibre-Reinforced Concrete Roofing
Sheets

Carlos R. Lola

Japer 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. IFyman

Japer 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. Hyman

Presented at the Conference on
Sustainable Development of Natuial
Resources in the Third World,
Columbus, OH, Ohio State
University,

September 1985

ATr’s Projects, Purposes and
Technologtes

Ton de Wilde

Presented before BOSTID's
Advisory Board,

April 1985

FILM AND VIDEO
[All videos are available for $35.00]

Small Is Powerful

A 30-minute documentary which
depicts specific projects in Africa,
Asia, Latin America and the
Caribbean. The film is available in
English, French or Spanish in 16
mm, VIS, and PAL formats. A
study guide pointing out the facts
and achievements of the projects is
also available. A {en-minute
overview version of the filim is
available in English

Ya Pek
English (15:00 min.)
Thai (15:00 min.)

A documentary that shows the
fabrication of bamboo reinforced
water tanks in Thailand

Los Hornos de Cal
Spanish (15:00 min.)

Description of lime kiln project in
Costa Rica

Village Coconut Processing
English (28:00 min.)

Description of village level coconut
processing in “Lie Philippines

Mushroom Growing in the
Philippines
English (35:00 min.)

Examines the mushroom growing
project in the Philippines which is
a part of the FFI-ATI Rural Small-
Scale Industries Program

Caltech Palm Oil Presses in
Cameroon
English (12:00 min.)

Documentary that examines the
innovative Caltech press for palm
il processing
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1801 K Street. N.W. Telephone 202 296 080C
Washington, DC 20006 .

Price VWaterhouse ”

February 29, 1988

To the Board of Trustees of
A. T International:

In our opinion, the accompanying balance sheet and the related statements of
revenues, expenses and changes in fund balance and of functional expenses
present fairly the financial position of A. T. International at December 31, 1987,
and the results of its operations and changes in its fund balance for the year
then ended, in conformity with generally accepled accounting principles applied
on & basis consistent with that of the preceding year. Our examination of these
statements was made in accordance with generally accepted auditing standards
and the standards for financial and compliance audits contained in the U.S.
General Accounting Otfice 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
accouniing records and such other auditing procedures as we considered
necessary in the circumstances. The financial statements of A. T. International
for the year ended December 31, 1986 were examined by other independent
accountants whose report dated February 27, 1987 expressed an unqualified
opinion on those statements.

% ¢e /\/L’u« A sies
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A. T. INTERNATIONAL
Balance Sheet

ASSETS
Cash
Grlants receivable (Note 2)

Fixed assets at cost less accumulated depreciation
and amortization of 519,375 and $174,641
(Notes 2 and 5)

Advances
Deposits
Other

LIABILITIES AND FUND BALANCE

Accounts payable and accrued expenses
Grants payable (Notes 2 and 4)
Deferred grant revenue (Notes 2, 3 and 5)

Commitments (Note 7)
Fund balance

The accompanying notes are an integral part of these
financial statements.

A. T. INTERNATIONAL

December 31,

1987 1986
$ 47,321 $ 69,662
4,205,325 4,458,295
130,339 188,911
21,463 17,085
15,520 16,054
37,169 40,907
$4,457,137 $4,790,914

$ 200,064

S 65,894

3,164,805 3,791,117
1,090,558 932,193
4,455,427 $4,789,204

1,710 1,710

$4,457,137

54,790,914

Statements of Revenues, Expenses and Changes in Fund Balance

Revenues - AID grants (Note 3)

Expenses
Services to the field
Financial assistance (Note 4)
Agricultural product processing
Local mineral resources
Equipment and support for small farms
Other

Project development and monitoring
Technical and evaluation services
Other project support

Total services to the field
Policy and information services
Replication and other program support
Total program services
Supporting services

Unrestricted funds
General and administrative

Total expenses
Fund balance, beginning of year

Fund balance, ¢nd of year

The accompanying notes are an integral part of these
financial statements.

Years Ended December 31,

1987 1986
$2,883,865 $3,340,162
(125,535) 824,251
(123,780) (156,485)
215,781 (61,89)
58,882 57,021
25,348 662,891
646,272 684,060
367,218 334,057
194,886 220,213
1,233,724 1,901,221
209,893 234,726
153,058 279,688
1,596,675 2,415,635
70

1,287,190 94,157
2,883,865 3,340,162
1,710 1,710

$ 1,710 $ 1,710
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Financial Assistance
Field operations
Policy

Total financial assistance

Operating expenses
Salaries
Benefits
Consultants
Travel
Occupancy costs (Note 7)
Communication
Materials and supplies
Copying and printing
Publications
Recruitment and relocation
Professional services
Insurance
Miscellaneous
Equipment maintenance and rental
Depreciation
Manila Office

Total operating expenses

Total expenses

1986 Total expenses

The accompanying notes are an integral part of these financial statements.

Program Services

APPROPRIATE TECHNOLOGY INTERNATIONAL
Statement of Functional Expenses

For the year ended December 31, 1987
(with comparative totals for 1986)

Replication
Project Technical & Other Total Services Policy & and Other Total
Financial Development Evaluation Project To The Information Program Program General & 1987 1986
Assistance & Monitoring Services Support Field Services Support Servizes Administrative Total Total
$ (3,202) - - - S (3.202) - - - - S (3.202) S 670,998
28,530 ~ — ~ 28,550 — — — — 28,530 (8.107)
25,348 — — — 25,348 — — — — 25,348 662,891
- $299,679 $173,568 $146,072 619,319 $116,055 $83,634 $199,689 S 322,206 1,141,214 1,157,112
- 79,615 44,455 31,592 155,662 31,529 17,557 49,086 60,683 265,431 227,180
- 35,165 70,042 824 106,031 1,487 6,608 8,095 84,020 198,146 133,560
— 191,558 66,106 6,088 263,752 40,891 35,042 75.933 48,075 387,760 401,540
- — - - - - - - 268,597 268,597 192,215
— 336 — - 336 - 51 51 89,635 90,042 107,774
- — - - - - - - 18,909 18,909 19,313
— — - - - 4,759 - 4,759 53,826 58,585 15,874
- 64 ~ - 64 7,724 - 7,724 13,106 20,894 13,679
— - - - - — - - 27,051 27,051 12,822
- 410 — — 410 - 4,061 4,061 106,247 110,718 114,964
- 21,305 12,174 9,974 43,453 7,406 5,402 12,808 58,430 114,691 116,932
- 1,278 61 299 1,638 - 397 397 30,809 32,244 17,280
- - - - - - - - 38,735 38,735 65,376
- - - - - - - — 19,458 19,458 51,580
— 16,862 812 37 17,711 12 306 348 17,383 35,442 —
— 646,272 367,218 194,886 1,208,376 209,893 153,058 362,951 1,287,190 2,858,517 2,677,201
$ 25,348 $646,272 $367,218 $194,886 $1,233,724 $209,893 $153,058 $362,951 $1,287,190 $2,883,365 $3,340,092
$662,891 $684,060 $334,057 $220,213 $1,238,330 $234,726 $279,688 $514,414 S 924,457 $3,340,092




A. T. INTERNATIONAL
Notes to Financial Statements
December 31, 1987

Note 1 - Nrganization

A. T International (the Organization) was incorporated on
December 10, 1976 as a private, nonmembership, nonprofit corpora-
tion. Since its inception, the Organization has been awarded grants
totaling $43,066,395, of which $2,990,000 was awarded in 1987, by the
Agencey for International Development (AID), under Section 107 of
the Toreign Assistence Act of 1961, for the development and
dissemination of technologies appropriate for developing countries,
The Organization’s current funding avoard from AlD extends through
September 30, 1948 and provides additional funding of $3,39.4,000
pending its availability and muteal agreement sith AID. Since 1980
the Organization has also been awarded grants from various other
erterprises totaling $241,533 of which $53421 was awarded in 1987
to be obligated to existing projects,

The Organization is exempt from Federal income tases under Sec-
tion 501(¢)(3) of the Internal Revenue Code.

Note 2 - Summary of Significant Accounting Policies
Basis of Accounting

The Organization records revenues and expenses in conformity with
the accrual basis of accounting,

Grants Receivable
Grants are recorded or the balance sheet when notice of award (or
amendment thereto) is received, and are recognized as revenues only
to the extent of expenditures that satisfy the purpose of the grant.
Unexpended amounts are included in the financial statements as
deferred grant revenues.

Fixed Assets

Furniture, equipment and leasehold improvements are recorded at
cost and depreciated over their estimated economic life of five years
on the straight-line basis. Computer software is recorded at cost and
depreciated over an estimated economic life of three vears on the
straight-line basis.

Financial Assistance

Financial assistance is obligated when an award is granted and is
recorded as an expense and ltability at the tinme the recipient is en-
titled to the use of the funds.

Deobligations, whick: are primarily due 10 subsequent cancellation
of grants of projects or grantee projects costing less than originally
estimated, are recorded as a reduction of expense and liability in the
period the deobligation occurs. The Organization generally reserves
the right to caneel grants without cause, The likelihood of exercis-
ing this right is considered to be remote.

Functioral Expenses

The expunses of providing the various programs and other aclivities
of the Otganization are reported on a functional basis. Accordingly,
expetises are charged to the programs and supperting services
bene:ited.

Accrued Leave

Under the Organization’s annual leave policy, employees are permit-
ted to accumulate unused leave up to certain maximum amounts.

The policy also provides for payment to employees of such unused
amounts at termination. The cost of annual leave is accrued as carned.

Note 3 - AID Grant Awards

AlD grant awards received as of December 31, 1987 have been disburs-
ed or obligated as follows:

Grants awarded:

1986 and prior $16,728,571

1987 25,348 $16,753,919
Other expenses:

1866 and prior 22,416,822

1987 2,858,517 25,275,339
Grant expenses to date 42,029,258

Deferred revenue as of

December 31, 1987 1,037,137

Total AlD grant awards
recerved

$43,066,395

In addition, the Organization has been awarded grants during the
vear from other enterprises totalling $53,421 (1986 nil) all of which
is deferred as of December 31, 1987,

Note 4 - Financial Assistance

Financial assistance obligations and deobligations are as follows:

Year ended December 31,

1987
Obliga- tDeobli- 1986
tions gations) Net Net
Agricultural product
processing S 4R7.050 S (612,585) $(125,5333) S 824,251
{ocal mineral resources 246,919 (170, 644) {123,781 {156,485)
Equipment and support
for small farms 215,781 215,781 (b1,896)
Other 172,558 (113,676) 58,882 57.02 1
Total 1987 $1,122, 308 S(1, 180,960} $ 25 M8 S 662,691

Total 1956 $1,262.492

SI5U49,0011) $66.2,891

Additional obligations with respect to new or existing projects
amounted to $601,209 in 1987,

Note 5 - Fised Assets

Fixed asscta consist of the following;

December 31,

1987 1986
Furniture and cquipiment $250,957 $254,095
teaschold improvements 68,250 68,250
Software 5,507 41,207
324,714 363,552
Less accumulated depreciation (194,375 _(174,641)
Total $130,339 $138,911

Note 6 - Retirement Plan

The Organization maintains a non-contributory defined contribu-
tion money purchase retirement plan. Employer contributions are
equal to 15% of each participant’s base annual salary. All full-time
einployces participate in the plan upon employment and become
fully vested after four years with no incremental vesting.

Pension expense included in the accompanying financial statements
approximated $154,000 ($146,000 in 1986). It is the Organization’s
policy to fund retirement plan costs as they accrue.




Note 7 - Lease Commitments

The Organization leases office space under a five-ycar lease which
expires in May 1989. The agreement provides for annual adjustments
of the rental amounts based upon a consumer price index. In addi-
tion, the agreement calls for a passthrough of expenses to the
Organization for utilities, insurance, janitorial and cleaning services,
maintenance and repairs and real estate taxes.

The Organization also leases cquipment under operating leases. A
summary of future minimum rental commitments at December 31,
1987 is as follows:

Office
space
rentals
1988 $208,000
1989 71,600
1990
$279,000

SLICING potatoes is a simple technology that prepares potatoes for further
processing, such as into potato chips and thus adds value to the raw material.
Priain processing technology is expected to be widely replicated throughout

India.

Equipment
rentals
$13,920

13,920
13,920

$41.760

Total
commitment

$221,920
54,920
13,920

$320,760
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Paul Bundick
Associate Director
for Policy
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Office of the President

Ton de Wilde
Presideru

Arleen Richman
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William Watson
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until 7/2/88
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