)

Approprlate Technolog\ lnternatmnal
Washmgton DC.. . -

Y




MAKING CASSAVA CAKES IN HAITL..With ATI
technical and financial assistance, SAVACAMPE
established a pilot, small-scale cassava or manioc
processing, plant to produce Hour in Camp Perrin,
Haiti. Cassava flour is mixed with wheat flour to
increase its nutritional value. To mect the market
demand created by the plant, rural farmers are
growing cassava tubers on marginal lands; as a result,
their incomes have increased by approximately 20%.

ATl implements its mission with public funds made available by the U.S. Congress
through the Agency for International Development (AID). ATIs program is carried
out in cooperation with the Employment and Small Enterprise Division of the
Office of Rural and Institutional Development within the Bureau of Science and
Technology of AID.

The following ATI staff members contributed to this Annual Report
Fditorial Content: Sabra Breslin, Ton de Wilde, Judith Polsky, Alysea Postlewait,
Arleen Richman, John Rigby

Photos: Tom Corl, Penny Czarra, Ton de Wilde, Eric Hyman, David Reed,
David Richards, John Guy Smith, Victor Vockerodt
All photos are from the files of ATI, unless specified

Line Drawings: Eleanor Fuller, Afsanch Rajaci
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Letter from the Chair of the Board of Trustees
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A century and a half ago, Alexis de Tocqueville found during his stay in
the United States that “the equality of condition is the fundamental fact from
which all other themes seem to be derived ”

And later, in his famous book “Democricy in America,” he wrote: “What
mast astonishes me in the United States, is not so much the marvelous
grandeur of some undertakings, as the innumerable multitude of small ones,
Almost all the farmers of the United States combine some trade with
agriculture. Most of them make agriculture itseli a trade.”

The reader ot this AT report, 1thine, will find these thoughts echoed in
the sections that tollow, both as to strategy and to stvle of operations. 41T is
fortunate to have as it Exceutive Director, Ton de Wilde, holder of @ Ph.D.
from the University of Sri Javawardenapura in Sri Lanka, who reflects de
Tocqueville in his section of this report entitled “Growth Fhrough Equity”
Later articles move from strategy to such specifics as lime kiln design,
commercial viability of small-scale cassava processing, and small-scale brick
production.

ATTs Hony term strategy. which i a central theme of this document, was
developed in 1984, Those who have (ollowed the AT story since its
establishment in 1978 (a story which has some of the qualities of the Perils of
Pauline), will vealize that in earlier vears ATl followed all too successtully its
instructions to take rishs. The Board ot AT is confident that it is now on the
right track, and is deeply gratetul to M de Wilde and his associates, and to
the patience and wisdom of the authorities of AID, whose collaboration
made this development puossible,

We believe that appropriate technology, as detined and put to work in this
fashion, can have high impact on developing countries and that the modest
role of AT is now clear,

The nest step, of course, is to be sure that projects are well chosen and
evaluated, and it successiul, are replicated where appropriate. ATI has its
work cut out for it — work which will contribute to the betterment of the
“innumerable multitude of small” andertakings in today's developing,
countries,

}‘M'L Ka 12

Francis Keppel
Chair
Board of Trustees
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Appropriate Technology International
(ATI) is a private, not-for-profit, develop-
ment assistance corporation based in
Washington, D.C., which operates in
Africa, Asia, Latin America and the
Caribbean. In developing countries, ATI
works with local enterprises and
organizations to identify, adapt and
disseminate technologies appropriate to
tive needs and resources of the rural and
semi-urban poor. ATI's major objective
is to get productive technologies into the
hands of the rura' poor in developing
countries in order to increase their in-
comes and improve the Gquality of their
lives.

This Annual Report, which reviews
ATI activities in calendar year 1984, is
divided into two sections. The first part
describes the philosophy underlving
ATl's development strategy; the second
part describes the actual projects im-
plemented during 1984

The principal elements of ATI's pro-
gram are:

Building Technical Capacity Among
the Poor

Sustained growth of the world economy
depends on sustained economic growth
of the people who form its core: the
rural poor in developing countries. The
program ot Appropriate Technology [n-
ternational  experiments  with  cost-
effective approaches to set up produc-
tive activities in rural areas that add
value to local resources and that can be
maintained and improved locally. By
linking technical and scientific research
organizations in the developing coun-
tries, ATl acts as a catalyst in the ap-
propriate technology process. In profes-
sionally designed and -arefully
monitored projects, which incorporate
innovative high-risk technologies and
strategies which promise a high pay-off
potential, ATl tests applications of
technical and scientific knowledge rele-
vant to the needs and capabilities of the
rural and semi-urban poor.

Promoting Private Sector Strategies for
Development

ATl uses public money to explore areas
of opportunity for private capitai. The
investment in productive activitics in
rural areas is largely unexplored and,
therefore, is a high-risk propos’+ion.

Motivation, innovation, and creativity —
inherent factors in high-risk ventures —
are unlikely to be found in government
organizations. This explains why most
of ATl's project partners —the im-
plementing organizations — are
businesses and other private sector
organizations which share ATI's com-
mitment to the commercial, non-
subsidized application of technologies
which satisfy the demands of the
market place and, at the same time, in-
crease the productivity and emiploy-
ment of the poor.

Strengthening Local Institutions

Sustained development requires that
local institutions provide a favorable en-
vironment for establishing and main-
taining rural and semi-urban enter-
prises. Access to markets, to financial
resources, and to  training and
maintenance scrvices are examples of
crucial institutional support systems. It
is not enough to wire rural areas for
electricity if people remain in the dark
as to its use. Purchasing new machinery,
in and of itself, does not contribute
toward sustained development.
Although ATI's resources are too limited
to provide all institutionai support re-
quirements, ATT's program and project
design consider these factors. Institu-
tional support is cither provided in the
project itself or through contacts with
outside institutions.

Building a Body of Knowledge About
Appropriate Technology

In recognition of the fact that any seed
germinates best under favorable en-
vironmental conditions, AT] works with
recognized authorities in the develop-
ment field to help identifv policies
which foster the use of appropriate
technology. But studying policy, both
positive and negative, is only one aspect
of building a knowledge bank of suc-
cessful appropriate technology develop-
ment strategies. The entire process of
project development — selection
criteria, analyses, appraisal, review,
monitoring, evaluation — provides an
opportunity for ATl to increase its ex-
pertise in a variety of development
strategies.  Learning wha* uoes not
work. in the long run, may prove as im-
portant as verifying what does work.

Program Implementation

The true test of any develof
strategy depends upon its implen
tion in the field. To analyze the ge
principles underlying the succe
failure of development strategies
staff members document each st
the selection, approval, implen
tion, monitoring and evalu
processes.

ATI’s rigorous project selectior
cess formally begins with a Co
Review Meeting, Here the Proje
ficers present ideas for possible prc
these are screened not only fo
soundness of the technology choic
for potential commercial vial
economic  sustainability,
widespread use beyond the or
project locale. Once a concept is ap
ed, the Project Officer returns t
field to work hand-in-hand wit|
proposed project partner to form
a project plan, which includes, ai
other factors, market analyses, tich
appraisals, and assumptions of
factors necessary for success. Follc
severe in-house scrutiny, the p:
plan is then presented to the P
Review and Advisory Committes (P
composed of outside experts fror
international development and scie
communities, Based on their advic
proved plans may be modified t
they are presented by the Exec
Director to the Board of Trustee
1984, 25 concept papers were prese
17 completed plans were submitt
the PRAC for review, and 16 pr
were approved for implementatic
the field. In addition, 16 Project Of
made 46 field visits.

Once a project is formally appt
and funds are committed, ATI
members provide rnanagement
tecrinical assistance on a regular
to implement and monitor the
During their visits several times a
ATI Project Officers observe,
discuss with the project partners,
gress and problems. If further spec
ed assistance is necessary, ATl
upon 1its Technology and Enter
Development Group. This team
proach to project selection and dev
ment is an integral part of
knowledge-building and knowlc
sharing ATI advocates.
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Growth Through quity

lon de Wilile
Fxecutioo Direcion

“Which workers increased productivity
most in 19847 This was the question
on the front page of The Economist of
February 2, 1985. The answer was not
any of the 11 obvious candidates, rang-
ing from a Japanese steelworker to a
worker on a Detroit car-assembly line,
The answer was: The Chinese Peasant.
The editorial commented:

“The World's largest and poorest
industry is suddenly the one in
which productivity can increase
fastest. ... The poor countries’
new successes explode the old
conventional wisdom that big
dams, big irrigation systems, big
farms, big everything are the way
to agricultural growth. The heroes
of these farming revolutions in
China, Punjab, and other parts of
the Third World are small-
holders . .. Agricultural miracles
start when countries stop favoring
large-scale, equipment-intensive
and capital-intensive farming.”

The May 27, 1985 issue of Business
Week had on its front page “Small is
Beautiful,” to call attention to its special
report on the importance of small
business to the economy of the United
States: more than 50% of the new jobs
created in 1984 were in small business.

What these two articles have in com-
mon is a clear recognition that
something has happened to the
economies ¢ scale. Technological
development over the last ten years has
made it possible that “Small” can not
only be “Beautiful,” as E.F. Schumacher
wrote ten vears ago, but also “Powerful”
As authors and corporate advisors
Hawken and Shannon point out: The
development of technology has
drastically changed over the last ten
years. Due to the higher price of energy,
technology development has moved
away from transformation of matter
towards  the transformation  of
information.

An excellent example in agriculture is
the shift in emphasis from agricultural
mechanization toward development of
high-yielding sced varieties - a
transformation of genetic information.
The computerization of garment-cutting,
techniques serves as an excellent exam-
ple in industry. Ten years ago,
technology development was focused
on faster and casicer-to-handle cutting
and  sewing  machines.  Today,
developrents make it possible for six
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people operating a computer-controlled
machine to cut more pivccs from the
same amount of cloth than 200 workers
were able to cut previously.

This new trend in the development of
technology  has made the use of
technology more scale neutral. When
small is as efficient cconomically as
large, small has an added advantage:
small groups and small enterprises
stimulate innovation, motivation, and
creativity,

This change in focus of the develop-
ment of technology presents a challenge
and an opportunity for Third World
developmer  The comparative advan-
tage some developing countries had in
the form of cheap unskilled and semi-
skilled labor will decrease. The use of
micro-electronics in - production will
replace thousands of jobs. On the other
hand, the productivity of the millions
of small farmers, small entrepreneurs,
and workers in the informal sector can
significantly increase, as demonstrated
in the case cited in The Economist,

Important successes have been
achieved by development  strategies
which seck growtk with equity: large-
scale projects mainly concentrated in ur-
ban or semi-urban arcas, using
sophisticated  capital-intensive  tech-
nologies, the benefits of which were to
trickle  down on the intended
beneficiaries. However, the develop-
ment strategy which ATT advocates is
growth through equity: large and small-
scale projects using technologies, sim-
ple and complex, adapted to the

resource endowment and local situation
of the millions of poor people living in
the rural and semi-urban areas of LDCs.
The hypothesis ATI is offering is that
policies and programs which conscious-
v promote socic cconomic develop-
ment at the micro-level can produce
growth at the macro-level cqual to or
sometimes  greater than large-scale
capital-intensive national development
cttorts,

While the “Small is Beautiful” issue
of Business Week demonstrates the ve lidi-
tv of this thesis for the USA, we still
need convincing evidence to support
this thesis in Third World countries. On
the other hand, development analvsts
are starting to question the model of in-
dustrialization  followed by the in-
dustrialized countries, and until recent-
by, also tollowed by a small group of
countries well advertised as Newlv In-
dutrialized Countries (NICs).

Following  the analvsis in The
Fconomist quoted above, Nicholas D.
Kristof uses similar arguments in his
New York Times article of Julv 28, “The
Third World: Back to the Farm”
“ ... Farmiers, not industrial tycoons
are seen now as the pivotal figures who
can help pull their countries from the
mire of indigence”

While the impressive national growth
statistics of the “NICs” Maevico,
Malaysia, Brazil, South Korea, Hong,
Kong and Singapore--are being analyz-
ed further, attention might tocus on the
evperience of those Third World coun-
tries whose policies have been more
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supportive of the small farmer and the
small rural entreprencurs. These coun-
trics, which might be called the
Revitatized Agricultural Countries or
(RACs), have a modest growth in GDP
{not as high as that of the NICs but
higher than average for their incoe
group as classified by the World Bank),
and have shown respectable and, in
some cases, very high rates of
agricultural growth. NMost important,
the RACS retained a large proportion of
their labor force in agriculture,

These  RACs  include  Burma,
Guatemala,  Malawi,  Sri Tanka,
Cameroon, Kenva, Paraguay, and
China. Thev cover a wide range of the
economic political spectrum,  from
centrallyv-planned  to market-place
cconomies, and from democratic to
autocratic rule. The connecting, thread
among these countries appears to be a
successful nurturing of small-scale or
houschold production.

The accompanving figures compare
Average Annual Growth in GNP bet-
ween the NICs and the RACs from
960-1982. The lines indicate the pereen-
tage of the work force in agriculture in
1960 and 1980 respectively. Further
study of general trends in the distribu-
tion of the labor foree in country groups
shows that in the industrialized coun-
tries, the labor foree in agriculture is
tiny, the labor force in industry is high
but falling, and new jobs are being
created in the service sector. By contrast,
in the NICs, industrial employment is
still rising rapidly, while service sector

cemplovment is steady or falling, and
agricuttural employment is falling fast.
The RACs still - show  predominant
emplovment in agriculture and fow jobs
in services and industry but there are
indications that their industrial employ-
ment is rising while agriculture remains
buovant.

The RACs appear to have achieved
both a successful national output record
and a successtul record of distribution.,
In other words, the RACS appear to
have found that elusive “Nirvana” of
development  cconomics, growth
throvgh equity. 1 would argue that this
is not an accident: by nurturing their
small farmers, the RACs are casing the
labor pains of industrialization and
fostering cconomic prowth at the same
time,

Given the vagaries of labor statistics,
and the inherent complenities of the
social, economic, and political forees
that underly national accounts, 1do not
want to try to put too finea pnml on the

cwmple of the RACs. The experience of
the RACs provides a first indication of
proof for the thesis that policies and
programs which consciously promote
socio-economic development at the
micro-level can produce growth at the
macro-level equal o or sometimes
greater than large-seale capital-intensive
development.

The 20 or more years of development
in the RACs indicate that small can be
powertul and  sustainable. While
development analysts, economists and
planners turn their attention increasing-

Iv toward  rediscovering small-scale
agriculture, there olso emerges a strong
need and market for more and more ef-
ficient technologies for the small farmer

for instance technologies for the
handling and processing of the increas-
ed agricultural produce, more efficient
tools and equipment for use on the
small farm, and bio- tcchnnlo;,iml ap-
plications. Not only has the farmer a
need for tec hnnlo;,ws that increase pro-
ductivity on the farm, but to sustain
these on-tarm pmdmll\ll\ Increases,
there is a need and a market for non-
farm technologies. Better access Lo
markets to sell produce, access to more
and improved farm inputs, better
transport, larger and  better storage
facilities are all needed.

As demonstrated by the  project
descriptions on pages 21-31,
Appropriate Technology International
has a program in place which, if suc-
cesstul, will contribute to knowledge
about how to achieve increases in pro-
ductivity and create employment in
small cnluvprlscs and on sniall farms to
respond to this growing demand.

References
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Appropriate Techno

* Canan “appropriate technology” in-
crease soybean production of 16,000
small farmers in Thailand, yielding
annual net gains of some $3,000,000
in the farmers’ incomes?

* Can an “appropriate technology”
generate small-scale village manufac-
turing operations in Indonesia, in-
creasing annual incomes for some
24000 poor families by 20% (or
$4,000,000) annually?

* Canan “appropriate technology” in-
crease palm oil production for 5,000
farmers in Cameroon by 50%, with
50% - 70% reduction in processing
time, yielding annual income in-
creases of upwards of one million
U.S. dollars?

e Canan “appropriate technology” in-
crease the annual income of 2,000
small-scale swine producers in the
Dominican Republic by at least
S300,000 per vear?

Obviously, these are meant as load-
ed questions — to suggest that the tvpes
of demonstration projects in which ATI
participates have a potential for obser-
vable impact to a degree which is too
seldom associated with the strategy g
phenomenon described as “appropriate
technulogy.”

Demanstration proiects for which ATI
provided technical, financial, and
managerial assistance in 1984 are testing,
hypotheses which would yield  affir-
mative answers to the questions posed
above. Moreover, replication of the in-
novative clements of these particular
projects — whether the replication is
achieved through promotional efforts by
AT, through positive intervention by
other private sector or public sector in-
stitutions, or even spontancously — can
vield benefits measured in multiples of
the initial  demorstration project
objectives,

During 1984, ATT worked with more
than 100 organizations to develop new
projects with an expected impact similar
to the examples cited above,

In December 1984, ATI staff conclud-
ed a Working Paper entitled High Inipact
Appropriate Technology Case Studies. This
document (available on request) is be-
ing circulated to the development com-
munity in the Third World and in the
North in support of the proposition, as
stated in the paper’s preface, that “im-
portant answers to problems in develop-
ment can be found in small, commer-
cially viable, and cconomically  sus-

Lrrgn . e

ential f

tainable productive activities that have

the potential to benefit masses of peo-

pie without major capital investments.”

High Imipact Case Studies is a first of-
fort to identify  general principles
underlving the success of cost-cffective
development strategies that use ap-
propriate technology. The Stiudies aoview
cight examples  of  appropriate
technologies which have been widely
disseminated — some even globally, The
examples are:

L The Mark 11 Handpump of India. Safe
drirking water is being previded to
an estimated 120-150 million villagers
in India by these handpumps.

2. Oral Rehydration Therapy (ORT). The
private and public sectors produce
worldwide some 100 million packets
of a glucose-electrolyte mivture to
combat diarrhea.

3 Water Pumping Windnill Dudustry In
Argenting. Over the past two
decades, approximately 60,000 water-
pumping windmills have been pro-
duced by the private sector, Evervday
300,000 people s eceive water for theyr
cattle, other livestock, and even
home use.

. Bamboo-Reinforced Conerele Raivzoater
Storage Tonks - Thailiod. Drinking
waler catchment tanks lisseminated
by an ATI partner organization with
AT assistance serve approximately
50,000 rural people.

5. Labor-Intensive Rural Access Roads Pro-
sramne e Kemya, An appropriate

COLIN PRESS. . This press could ircrease patnranl production by 30% for 5000 farmers i Cameroon

technology approach to the civil con-
struction functions of carthworks,
production of aggregates, and surfac-
ing, has produced over 7,000
kilometers of new roads, almost 50%
of which are graveled.

6. Bamboo Tubeweells In India. The low-
cost bamboo technology for irrigation
tubewells has, since its introduction
I8 vears ago, been adopted on a
massive scale. Estimates are that
more than 100,000 now are being us-
ed in the states of Bihar and Uttar
Pradesh.

7. Rural Small Farm Implements Com-
ponents Manufactiere In lanzania, With
ATl assistance, a project partner has
sponsared  establishment of two
private sector production and
distribution operations which in the
first two vears of oper.tion have pro-
duced end sold moce than 2,000 ox
carts and 2,500 toolbar-plows,

8. Women s Pappad Processing Cooperative
Lnterpric=i hi India. Twenty-five vears
ago,  seven women  invested 80
rupees ina very low-cost nutritional
snack food  venture. Todav  this
business generates sales in excess of
30 million Rupees ($3.75 million),
and income for more than 6,000
cooperative members.

Two ¢ these Case Studies — the In-
dia- Mark 1T Handpumps, and the
Bamboo-Reinfarced Conerete Rainwater
Storage Tanks in Thailand — are sum-
marized on *the next pages.
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The Mark I pump design resulted
from efforts by private agencies in
Northern India during the late 1960s
and carly 1970s to combine effective
deep well drilling technology with a
durable pump design. Initially, an In-
dian private voluntary agency in Jalna,
Maharashtra, introduced new and im-
ported rotary drilling rigs for communi-
ty wells to tap proundwater sources
otherwise inaccessible to villages. In
1967, after cast-iron pumps failed
repeatedly, a new, sturdier, all-steel
handpump, called the Jalna pump, was
developed. In the carly 19705,
Maharastra modified the design of the
Jalna pump, which became known as
the Sholpur pump. This improved
design was more professionally
engineesed and accurately manufac-
tured foe uniformity and munpomlcd
features now found in the Mark 11 pump
(i.c., roller chain, a new pivot
nwchanism, and a pedestal to fit over
the well casing pump). UNICEF assisted
in further technical modifications and
test dissemination projects.

The Mark I handpump design is un-
patented and remains freely accessible
to the public. A number of Indian in-
dustries, both private and parastatal,
now manufacture and sell the Mark 11
pump. As of December 1984, 38 firms
ranging from very small to medium-

Handpumps In India

scale were engaged in pump manufac-
ture, and estimated total production
capacity was quoted at 13,000 hand-
pumps per month. Thus:

— The private sector now produces
156,000 Mark I handpumps per year;

— Approximately 8,500 people now
constitute the labor force involved in
the production of the pumps;

— Atany one time in India now some
50,000 individuals are drilling new
wells and/or supervising and main-
taining existing installations;

— As of December 1984, more than
600,000 Indian Mark 11 handpumps
had been instalied in Indian villages,
towns and citics. An average of
200-250 persons are served per in-
stallation. This means that in India
today, 120-150 million  villagers
benefit from the Mark 11 handpump
chnology;

— In the past five vears, Indian
manufacturers  have exported  an
estimated 15,000 - 20,000 Mark 11
pumps to more than thirty develop-
ing countries.

ATl analysis of the Mark I experience
suggests that the principal reasons for
its initial and sustained suceess include
the follow ing:

— Constant field use proves the pump's
capacity to deliver adequate volumes
of water to substantial numbers of
people;

— The design is well suited to decen-
tralized manufacture at medium-
scale workshops with rudimentary
cquipment;

- The delivery and  maintenance
system s highly effective and well
organized (use of semi-sophisticated
drilling equi- nent; relatively simple
labor-intensive  installation; and «a
three-tiered maintenance system at
village, subdistrict, and  district
levels);

To assure unitorm design and inter-
changeable parts, the Indian Stan-
dards Institute has made national
standard  design specifications
available at no cost to all potential
manufacturers;

-~ The pump users actively participate

in cach critical step of installation,
operation, and maintenance;

'

UNICEF and competent and
respected  engineering  inspection
firms exercise sufficient control over
manufacture and delivery to main-
tain high standards of quality and
reputation,
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Bamboo Reinforced Concrete Water Tanks Project

BUNLDING BAMBOO-REINTORCED CONCRETE WATER TAGKS...PDA Thailiand nses Hustrations lhe these to

The Community-Based Appropriate
Technology and Development Services
(CBATDS) is an affiliate of Thailand’s
largest private voluntary organization,
the Population and Community
Development Association (PDA). PDA
created CBATDS in 1979 with financial
and technical support by AT, to diver-
sify its services. Once in place, CBATDS
began generating rural development
projects to improve the income and
quality of life tor rural Thais. In fact,
many of the CBATDS programs in water
resource  development,  cottage  in-
dustries, agricultural extension, etc.. are
predicated on the participation of the ex-
pansive PDA network of family plan-
ning acceptors, volunteers, and growing
staff active in approximately 16,000
villages throughout Thailand.

Eighty percent of Thailand’s popula-
tion, or 48.5 million people live in 51000
Thai villages. PDA and CBATDS5 con-
centrate their efforts in Northeastern
Thailand, the pooerest and ecast
developed region of the country. One-
third of the population of Thailana lives
in the Northeast; and their income s
one-third that of the national average.

Shortly after its inceptic n, CBATDS
began promaoting the dissemination of
a low cost water storage tank or cistern
(or “Tungnam” in Thai). The technology
involves a bamboo-reinfarced concrete

cvlindrical tank which receives (and
stores) rainwater from the sloping metal
roofs common in  Northeastern
Thailand. A woven mesh tormed from
untreated bamboo increases the tensile
strength of the concrete used in tank
construction and reduces the loop and
bending stresses on the base and walls
of the tanks. The basic design now
employed by CBATDS has a capacity of
1,300 liters and is adapted from designs
previously developed by Khon Kaen
University with support by the Thai
Division of Sanitation and UNICEF

Bv the end of 1984, CBATDS had
mobilized technical, organizational, and
tinancial assistance to construct more
than 7,000 bamboo-reinforced concrete
rainwater collection and storage tanks
for individual houscholds The par-
ticipants in the program contribute their
own labor and repay all material costs,
plus a small surcharge, into a revolving
loan fund.

CBATDS  estimates that between
30,000 - 50,000 rural people currently
receive direct benefits from the CBATDS
Tungnam program. CBATDS belicves
that a total of between 7,500 and 10,000
additional tanks will be purchased by
villagers in Northeastern Thailand over
wie period 1985-1987. Projections to 1990
indicate that the program will provide

f

provude step-bu-step buidding instructions o oillagers.

sanitary drinking water to up to 200,000
people.

ATl analysis indicates that the primary
reasons for the continuing success of the
CBATDS water tank program include
the following:

CBATDS’ parent organization, PDA,
is a well-known entity which has
been involved at the village level in
family planning and community ser-
vice activities for many  vears,
Therefore, villagers have confidence
in PDA and are willing to participate
in the project;

By providing credit, technical,
logistical and  organizational
packages, CBATDS helps villagers
overcome the obstacles they would
face in trving to build the water
storage tanks on their own;

— The technology chosen was familiar
to enough people in the project area
to generate a viable threshhold of
stpport among opinton-makers and
eventual participants;

A comprehensive and participatory
needs assessment and technology
choice and adaptation process in the
carly stages of the project paved the
wav for a solid technole gy financing,
and dissemination scheme and eftec-
tive project management structure,
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In 1984, following several months of
discussion between AID (ATI's major
source of funding) and AT, ATTadopted
its Long Termn Strategy as a program
guide for the net five vears. This docu-
ment serves as the framework for ATTs
Annual Work Plan, prepered cach tiscal
vear in conjunction with an operating,
budget.

This Long Term Strategy is not etch-
od in stone; it is reviewed and adjusted
regularly. As this Annual Report goes
to press, AT is discussing with AID
specifications of a section on the follow-
up and replication, in other
arcasiregions of the world, of technolo-
pies tested in ATls demonstration pro-
jects. The Annual Report for 1985 will
report on this Replication Addendum,

A portion of The Long Term Strategy
follows:

“The fundamental objective of ATl is
to implement  programs  that
demonstrate the uti'ity and  cost-
effectiveness of devele pment strategies
directed towards rural and semi-urban
areas which disseminate commercially
viable and cconomically sustainable
technologies adapted to the tesource en-
deswment of the rural and semi-urban
poor, and to facilitate the use of these
development  strategies by other
organizations on a wider scale.

“Due toits Himited resources, AT has
sclected specific arcas in which to focus
its energies in order to effectively pur-
sue its objective.

11 ATl directs its program toward bring-
ing benefits to the poor in rural and
semi-urban arcas of  developing
countries. Although individual pro-
jects often have several groups of in-
tended benceficiaries, ATI's primary
target group remains the rural and
semi-urban poor;

2: AT focuses its activities within three
technical arcas: agricultural products
processing  and utilization  of
agricultural wastes; local mineral
resource  technologies; and equip-
ment and support for small farms;

3: ATl emphasizes that the develop-
ment and  dissemination of ep-
propriate technology require a multi-
disciplinary approach; however,
within this approach, ATI will have
a “hard” technology at the core of its
programs and projects.

“ATls field program is based upon a
close, cooperative partnership with local

QY as a Strategy for Development

T

a for the Coming Years

WOMEN CARRY COMPOST TO THEIR SMALL RICE PLOLS Compost. aesed to tertdhize and combrtion lamd,
s ayricultieal mpat. One aspect of ATEs program meolves increasmg e etficenoy ot ag et mputs: tis
el Tead to greater aencdtural producteeatu, especalle on the small tarm

institutions, predicated upon  the
assumption that the achievement of
meaningful, sustainable growth and im-
proveraent in a pardcular region must
directly involve local people in all stages
of the developmerit process. ATI's rela-
tionship with these local organizations
involves an extensive amount of com-
munication and planning in identityving
local needs and priorities, and their rela-
tion to and interaction with project
design, development, and implementa-
tion. ATI project holders are characteriz-
ed by a significant outreach capacity, a
capacity to manage project funds, to im-
plement a specific project within a
specified time frame, and to monitor
and evaluate the project.

“In the process of working with sub-
project implementing organizations, ATl
will continue to direct its energies
toward the development of strategies
which help to integrate and, when
necessary, aupgment the talents of ex-
isting local institutions, particularly:
— private organizations with strong
links to the poor that can identity op-
portunities and provide services to
rural small-scale inaustries;
science and technology institutions
which can provide innovative
technology and guidance in adapting,
technology to conditions of the peo-
ple in the project areas;

- private entrepreneurs investing in
small industries with  strong
backward linkages to the poor

'

through the purchase of raw
materials from the poor;

— government extension efforts which
have potential for dissemination of
technologies that can be used by the
poor; and

- linancing institutions which have
potential for dissemination  of
technologics that can be used by the
poor.

“In conjunction with ATI's emphasis
en facilitating productive activities that
provide long term benefits to the poor,
ATl stresses that technologies and pro-
ducts introduced must prove to be com-
mercially viable and economically sus-
tainable. In other words, production
systems introduced in a project must
prove: to be viable by conventional stan-
dards of business analysis. ATT also
takes into account the bernefits that ac-
crue to the intended  bencficiaries
through forward and backward
linkages. For example, ATI might sup-
port a productive activity which pro-
mises only a marginal rate of return if
the added income to suppliers of raw
materials to the onterprise is significant.
In addition to proving that technologies
are commercially viable, AT em-
phasizes that technologies and produc-
tive activities introduced must prove to
be sustainable in the long run,

“Innovative elements relating to hard-
ware” might be achieved  through
upgrading  traditional  technologies,
adapting technologies utilized in other
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geographical arcas, adapting and/or
down-scaling modern technologies, in-
troducing technologics deveioped in
R&D laboratories, or a combination of
the above examples.  Innovative
clements relating to the ‘software’ or
support svstems might be achieved
through adaptation of organizational,
management, accounting, or financial
systems, marketing cefforts, financing
mechanisms (such as adapting franchise
or lease/purchase arrangement to rural
situations), or training, programs (such
as training paratechnicians).

“All technologies must be accom-
panied L - an equally important support
systemoarned ot adapting and in-
tegrating tae particular technology to
the unique physical and cultural en-

MINECENIENT PLANT. ATDA Indu developed a
min-cement plant icith a vapacity of 25 tons per day of
Portland quality coment. Thus tec Tology s bemyg con-
sulered for replication, pendiny tinal techncal
dssessmient.

DEVETOPLR OF NINFCENENT TFCHNOLOGY
Phedate MUK Gaog ©3nd oo Iept spend most of s ik
decelopine approprate pudnstrial tedimol wies Al Gy
I~ shown st Ius teans e spoing. 1954

vironment of each region or village in
which it is introduced. The necessity of
ensuring the availability of required
support systems underlines the impor-
tance of integrating the talents of local
organizations, as discussed  above,
When ntegrated, the varied talents of
these organizations can complement
cach other in providing a complete
package of necessary support svstems,

“For a project to be considered suc-
cesstul, the innovative clement(s) in-

volved must not only be disseminated
on a wide or significant scale but must
also be disseminated in a cost-offective
manner. In addition, the technologics
or products introduced must prove to be
commerciatly viable and cconomically
sustainable.

“Whena project has proven to be suc-
cesstul i the field, its  innovative
clements are considered for replication
outside the purview of the original
project.”
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EDITOR’S NOTE: Advocacy of approprinte
technology as a development strategy re-
quires active  participation in a  policy
dialogue with Govertiments and influential
institutions both in the Thind World and
developed nations. AT has contracted with
Francis Stewart of the Institute of Com-
monzeealth Studies, Oxford, England, (o ex-
amine te relationship between government
policies ad appropriate technologies i
developing countries. This article by Dr.
Stewart describes the policy studies being
cenducted by cight experts which she is
supervising. These studies, preceded by an
overvica inwhich Dr. Stewart presents her
major conclusions, are expected  fo be
puiblishied by ATI in autumn, 1985,

This project is designed to identify the
set of general government  policies
which would be conducive to the in-
troduction of appropriate technology on
a wide scale. In addition, the project
hopes to contribute to our understand-
ing of how political circumstances con-
dition policies.

The general presumption behind the
project is that the widespread
dissemination of appropriate tech-
nology in developing countries requires
a favorable policy environment. Without
such an environment, particular AT pro-
jects are likely to be of limited use, with
their effects often confined to the pro-
ject itself, and with little probability of
replication on any scale.

The project consists of eight studies
in a number o developing countries.
Each study covers different aspects of
the question of government policies for
appropriate technology.

Four of the studies are completed.
Ashok Rudra has surveved puolicies
towards Indian agricultural tec hnology
over the last few decades. He shows that
ir the last twenty vears, government
policies have tended to favor inap-
propriate technologies — rowably trac-
torization and chemical fertilizers. The
study identifies a more appropriate set
of policies, and analvzes the political in-
terests responsible for - past policy
choices.

Raphael Kaplinsky examines choice of
technique in sugar processing in India
and Kenya, identifving the policies, in
cach country, which led to the particular
technological choices. Many of these
choices  involved  inappropriate
technology (capital-intensive and large-

scale). One major influence on choice
of technique in this case was the price

of sugar cane. Decisions were made
without consideration for the implica-
tion for choice of technique in process-
ing; another intluence was the size of
the farms producing sugar cane. The
study identifies  the major  interest
groups affected by various policies, and
how their power over poliey-making led
to the particular outcome in cach coun-
try. The study is particularly relevant to
the AT movement, which has been suc-
cesstul in improving the efficiency of
small-scale techniques in this industry.
Therefore, policies to encourage the
widespread adoption of the appropriate
technology are now required to secure
the dissemination of the improved
techrology, and to ensure that the
research and development effort has
results in terms of the technology in use
in the industry.

Jetfrey James has reviewed technology
choice in parastatals in Kenya and Tan-
cania. He finds that despite the many
differences between the two countries,
choices have been genenally  inap-
propriaie, in terms of scale, capital-
intensity and product. The motivations
of decision-makers  within  the
parastatals, interacting with the
cconuinic environment, are found to be
responsible for this owtcome. One im-
portant influence is the priority given
to maximizing output, at almost any
cost. In the prevailing environment of
acute shortage of toreign exchange, this
led to the adoption of technologies sup-
plied on credit from abroad, irrespective
of the appropriateness. In addition, the
objective of maintaining “high” (i.c., ad-
vanced countryy product standards was

SUGAR CANE CRUSHER
Macro-policies and their
effects on technology choice
in the sugar processing
industry is the subyect of a
study comducted by
Ruphael Kaplinsky

also responsible for capital-intensive
choices, especially in Kenya. The study
identifies changes in cconomic environ-
ment and in the structure of the
parastatals which would lead to more
appropriate choices.

Gustav Ranis and Frances Stewart in-
\'cx‘tigalcd rural industrialization, com-
paring the Philippines and Taiwan,
focusing especially on the linkages be-
tween agriculture and rural industry
and services. Both countries have had
a pood performance in agriculture and
both have experienced sustained expan-
ston in rural induostrial activities linked
to agriculture, but the expansion in rural
ndustry has been much more rapid in
Taiwan than in the Philippines. The
study traces the factors responsible for
diis difference. These include the nature
of agricultural development, notably
crop composition and  the rate of
mechanization, organizational choices
in proce ssing agnicultural products, and
the extent and distribution of rural in-
frastructure.  The study  identifies
policies which would strengthen rural
linka;,c-;, thereby generating more rapid
growth in rural mdustl\' which in turn
would promote agricultural develop-
ment.

Other studies still in process include
an investigation of improved cooking
stoves in Nepal and manual irrigation
pumps in Bangladesh. One study ex-
amipes the effects of ;,uvcrnnwnt stan-
dards in raising productivity in machine
tools in Japan (historically) and in con-
temporary Ching. An investigation in-
to technical change in industry in Latin
America will elucidate pollucs likelv to
produce an appropriate direction in in-
digenous technical change.
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Shghtly more than a decade has
passed since the publication of
Schumacher’s Small Is Beautifil, Judging,
by the subsequent prominence of the
appropriate technology concept ir the
development literature, one might con-
clude that Schumacher's central
message has been at least thoroughly
examined, if not widely accepted,
However, close inspection of the
literature shows that such a conclusion
is not warranted. What Schumacher ad.
vocated was o redirection of develop-
ment efforts in favor of the non-modern
sector, and in particalar, the application
of “intermediate technology” to improve
the standard of living of this sector, In
contrast, most of the literature has
focused on the modern sector, address-
ing the technological problems pused by
mternational transfers of technology,
multinationals, factor price distortions,
ete. With few exceptions, the correspon-
ding problems of the non-modern sec-
ior have been neglected. The purpose
of my paper, Upgrading Traditional Ruyal
lechnologies, isto begin to redress this
imbalance and to argue for renewed in-
terest in Schumacher’s original concern
with the non-modern sector as the
primary focus of policies for appropriate
technology.

The most common perspective of
those who have focused on the non-
modern sector is that the solution to the
technology problem is to make more
vroductive alternatives available to the
poor. This view is inadequate for several
reasons. First, it begs the question of
whether alternative techniques should
comprise improved versions of tradi-
tional methods, downgraded variations
of moderr. methods, or entirely new
alternatives. Second, focusing exclusive-
Iy on that part of the non-modern sec-
tor in which the poor are located, leads
to neglect of the dynamic linkages with
other parts of the cconomy on which
the ultimate success of policy aften
hinges. And finally, by making the
adoption of appropriate tech nology the
end result, the issue of the efficiency
with which the adopted techniques are
used over time is ignored.

Uperading Traditional Fural Techmologies
advocates a more dynamic and
“holistic” approach to the technological

CHAPING CERAMIC POTS
fettren James,

problems of the non-modern sector, We
begin by making the case for upgrading,
widelv-used traditional techniques, as
opposed to a policy of down-scaling
modern technology or generating en-
tirely new alternatives. Thereafter, we
argue that an adequalte upgrading,
frame vork must take into acount that
the adv:ption of improved technology is
only ore link in a dynamic process, that
what occurs in the non-modern sector
is dependent on the relationship of this
sector to others and that heterogencous
poverty sroups are affected in diverse
wavs by the particular form of the
upgradinz process,

The point of departure of Uperading
lraditional Rural Techologies is the view
that because there are vast numbers of
rural poor who are dependent upan
traditional technologies in farm and
non-farm activities, considerable scupe
exists for alleviating mase poverty
through upg rading t! productivily of
these techno.ogies. S far, the predomi-
nant response has been to focus on the
technical (ergineering) problems of
generating imoroved technologies and,
to a lesser dezree, un the problem of
disseminating information about the
new technologes. This response is too

These technologies, 1t uprtded. con oo sieniticant ccomomn Nrocetl, states

narrow in that it ignores economic
issues that are critical in determining the
outcome of upgrading efforts. We ad-
vocate a broader concept that locales
upgrading in a content of heterogencous
poverty groups and complex intersec-
toral linkages and i which the adop-
tion of improved technology is only a
necessary condition of a succossful
outcome.

The import of this expanded focas is
to shift policy emphasis towards con-
sideration of those factors that deter-
mine the sustainability of a process of
continued improvements. This requires
those concerned with policy to consider
the nature of the interdependencies be-
tween traditional producers and other
cconomic agents. (Economists refer to
this as a “general equilibrium” ap-
proach). The analysis of these in-
terdependencies must be conductod
within the framework of o dvnamic, as
well as a static methodology.

Within the framework of the broaden-
ed approach, the foltowing constitute

‘Condensed from Working, Paper Prepared
for ATHin 1984
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the specific factors on which policy
ought to focus:

a) Dissemination: There are several
characteristics of traditional technologies
that give rise to alternative ways in
which new technologies should be pro-
moted. Among the most important are
differences between technologies for
production or consumption; differences
between those that can be disseminated
on an individual basis and those requir-
ing a communal form of organization;
and differences between those that are
located on the farnt and those associated
with non-farm  activities. However,
whatever  the  combination  of
characteristics comprised by a particular
technology, it is the ability to determine
user reqquirements that primarily deter-
mines the success or failure of policies
for dissemination. What is less clear is
how to achieve the close involvement of
users at the design stage in en-
vironments where interpersonal rela-
tionships between groups are highly
unfavorable.

b) Heterogeneity: The poor are often
highly heterogencous, occupationally
and spatially, and new technologies are
likely to have a different impact on these

groups. Research should focus not on-
Iy on the impact of upgrading on the
heterogencous groups comprising the
poor in cach particular case, but should
also cxamine the offects on specific
categories of poor people (v.g., women)
within the groups. A matrix approach
may be a useful basis on which such
empirical work could Le initiated.

¢} Lfticiency in use: The impact of

upgrading on the poor depends on the
use that is made of new technologies
after they have been adopted. However,
empirical evidence on *he extent of in-
efficiencies is scant. What data are
available suggest that these inefficien-
cies can be substantial and that they can
be avoided or reduced if a high degree
of involvement of local users is elicited
in the design and implementation of the
new technology,

d) Products: Most case studies refer to
improvements in processes and pay
relatively little attention to products. But
in the non-farm component ol the rural
sector, traditional producers must fre-
g .ontly compete with the products of
the modern sector, and the simudtancous
upgrading of products and processes
seems often to be necessary. The com-

'

petitive relationships between sectors
also give rise to further necessary con-
ditions for the viabilty of upgrading
that are described below.

¢) Linkages: Technologies improved by
upgrading must be viable in the long
term if they are to have any real effect
on the alleviation of poverty. Thus, the
potential of upgrading must be judged
against intertemporal criterion as well as
for immediate economic impact. The
long-terin condition will be met neither
by a merely once-and-tor-all improve-
ment nor by one whose viability over
time depends on continual subsidi-
zation,

The requirement that technologies ke
competitive over time at market jprices
means that traditional producers must
compete with the products of the
technologically dynamic modern sector
(or with imports). The outcome of
upgrading then depends not only on
the infrinsic characteristics of the im-
proved technology but also on policies
that determine che centext (¢.g., prices)
in which the competition takes place. It
further depends on the nature of the
backward linkages that are established
with a dispersed rural capital goods sec-
tor, since these linkages influence
possthilities for innovation in the con-
tinuity of the upgrading process.

The evidence points to the role of the
overall rural development strategy in
determining the extent to which the
relationships described in the previous
paragraph are conducive to the long-
term viability of upgrading. Where a
“bimodal” strategy is “ollowed (i.e., one
that is based on a dualist size structure
of farm and non-farm units), policies
and resources are geared to large-scale
units and the resulting economic en-
vironment “chokes off” evolution of the
upgrading process. In ~ontrast, where
a “unimodal” strategy is pursued (i.e.,
one that emphasizes the progressive
modernization of the entire rural sector),
the macro-environment is far more
favorable to the long-term viability of
improvements in traditional technology.
One may conclude, therefore, that the
potential for innovation of an upgrading
approach depends less on any intrinsic
aspects of the approach than on the
overall policy context in which it is at-
tempted (and the manner of its
implementation.)
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ATI focuses its activities within three
technical areas: (a) agricultural products
processing and use of agricultural
wastes, (b) local minceral resource
technologies, and (¢) equipment and
support for small farms.

Examples of technologies encompass-
ed in ATl projects within the three
priority technical tields include:

A. Agricultural Products Processing and
Use of Agricultural Wastes

* Small-scale pressing and extraction
of edible oils such as palm and
sunflower;

* Processing of cercals and staple
foods such as the milling of millet
and sorghum;

¢ Production of animal
agricultural wastes;

e DProcessing of fruits and vegetables;

¢ Upgrading of traditional wool and
cotton spinning and weaving
techniques.

feed from

B. Local Mineral Resource Technologies

* Small-scale production of cement
and cementitious material. such as
lime pozzolana mixtures;

¢ Ferro-cement applications such as
water tonks;

¢ Small-scale production and use «
lime;

* Production of clay products such as
ceramics, bricks, and tiles as well as
the improvement of production
methods such as ovens and kilns;

¢ Production and usc of stabilized
earth blocks;

¢ Production of adabe based building
materials.

I~

C. Equipment and Support for small Farms

* Small-scale application of bio-
technologies such as Rhizobium in-
oculants and processing of cassava
into high protein animal feed
Manufacture of hand tools;
Production and marketing of rural
transport equipment such as ox carts
and other animal-drawn imple-
ments;

e Water catchment, storage and
delivery  systems such as the
dissemination of small-scale rain-
water catchment tanks;

* Production and marketing of small
farm implements developed by inter-
national research centers for soil con-
ditioning and water lifting,

8 20

5 PUMP. This cost-cfective arrigation technique improves agnicudtural productionty on sl jarms

LINARES

In the design, planning, implementa-
tion, and evaluation of ATl's dissemina-
tion projects, both “hard” and “soft”
issues need to be addressed  with
respect to the appropriateness of a par-
ticular technology for a particular situa-
tion and setting. Among the pnnupnl

conditions and issues are the following:

“Hard” Technology Conditions
and Issues

The range of technical options
should be reviewed and the most
cost-etfective technology should be
identified.

Technology must have passed the
research and development stage, and
the results should be known.,

The technology must be fundamen-
tally suited to the physical infrastruc-
ture where it will be used. Local con-
ditions (c.g., available encrgy
sources, transportation and com-
munication systems, ete.) which con-
strain technology choices in cach
region or arca must be carefully
considered. ’
Equipment and machinery must be
maintained and should be capable of
being repaired by local technicians.
Spare parts should be available and,
preferably, manufactured locally to

avoid delays, dependency on sole
source suppliers, and the risk that
the government will not always
allocate scarce foreign exchange to
purchase spare parts overseas,
Many failures in establishing com-
mercially viable and sustainable pro-
ductive activities are due to the lack
of adequate and consistent quality of
the product. It is essential to
establish reliable means to provide
cost-efficient quality control for rural
and  semi-urban  small-scale  in-
dustries projects.

The technology should be carefully
evaluated.

The choice of technology needs to be
matched with the skills and educa-
tional level of the people who will
use the technology.

“Soft” Technology Conditions
and Issues

The poor's lack of capital and inade-
quate aceess to credit are serious bar-
riers to development in rural and
semi-urban arcas, and to  their
mastery of productive technologies.
Lacking the cash to purchase equip-
ment and supplies outright and the
collateral and security required for
conventional financing, complicated



vet cost-effective financial ar-
rangements must often be devised to
support even relatively small
investments.

Producers in rural arcas often en-
counter serious barriers to getting
their products to market. Marketing
arrangements must be adapted to
specific local conditions and trade
practices to compensate for inade-
quate transportation and communi-
catton systems.

The tabor displacement character-
istics of the technology should be
considered, especially with respect
to women.

Whether “simple” or “suphisticated”

.
1

ACHION TREE. i 1985, ATT helped to establish a
riral-based achiote processing plant in Pern. The seeds
the puds of s small tee, when processed, yield an-
matte, - food colorant wsed promarily i e dary
mdustry,

technologies are chosen, the opera-
tion, management, maintenance and
repair requirements need to fit the
skills and education of the people
who will use the technology. In most
cases, however, a certain amount of
training and education is necessary
before a technology can be suc-
cessfully introduced into rural and
semi-urban arcas, Due to turnover of
labor and changes in the technology,
this aspect needs constant attention.
Local institutions which are available
to cater to these educational and
taining needs should be geared to
the specific needs of the rural and
semi-urban poor,

Beginning in the last quarter of 1983
and through calendar year 1984, ATl
commenced 22 new field projects under
the priority technical fields outlined
above. Each of these projects has a
balance  between  the  “hard
technology™—the technical component—
and the “soft” techology-~the systems
through which people can utilize the
technology.,

The technical components  which
form the basis of the field projects
undertaken by ATTin 1984 are detailed
separately on pages 2131, For illustra-
tive purposes, nore specific descrip-
tions of the technologies and technical
issues involved in AT projects follow.,

Rhizobium Inoculant Technology, Thailand

The technology in this project centers
on rhizobium inoculant—a low-cost
method for increasing soybean produc-
tion. The purpose of the project is to
make rhizobium inoculant available to
small soybean farmers at a low cost,
to increase soybean production, and
eventually, to alleviate the burden of im-
porting this edible oil sced and animal
feed.

Rhizobium is a genus of bacteria
which are able to live symbiotically with
leguminous plants by infecting the roots
of the plants, while at the same time
providing the plants with an essential,
limited nutrient, soluble nitrogen.
Rhizobia are able to “fix” nitrogen gas
from the atmosphere and convert this
inert gas into a chemically active solu-
ble nutrient which the plant uses for
synthesis of its ovn tissues and for
storage in the seed as oroteirs. The in-
oculant is dusted or apylied to the seed
at planting time, and s the roots
sprout, the bacteria form a nodule and
live in symbiosis with the plant tissue.

Because the bacteria must be living at
the time of inoculation, and because
they die at temperatures above 35-40
degrees C., storage and transport in
tropical zones are difficult. In addition,
the rhizobium inoculant is needed on-
ly at planting time—at most twice an-
nually. The common practice in in-
dustrialized countries, namely, cen-
tralized manufacture and refrigerated
storage and transport, is too costly ex-

cept for subsidized agricultural projects.

ATl’s project in Thailand seeks to
develop a way to decentralize the pro-
duction and packaging process in order
to obviate the need for cold storage and
transport. Production of the inoculant
is essentially a fermentation process on
sucrose and other nutrients, then the
live bacteria is spread on peat moss or
other organic carriers upon which the
bacterial population will be sustained.

Scientists in Thailand recognized the
need for developing a rhizobium in-
oculant industry as an addendum to the
need for expanding soybean produc-
tion. Soybean production has increas-
ed as much as 50% in test plots, and
yield increases of 10-20% are not
unusual. !t is possible to reduce input
of nitrogenous fertilizers by as much as
60%, if the rhizobium inoculant per-
forms well, Work at the Nitrogen Fixa-
tion in Tropical Agricultural Legumes
(NIFTAL) research center at the Univer-
sity of Hawaii has shown that a small-
scale process of direct inoculation of
robustly growing cultures of rhizobium
onto sterilized peat moss results in a ten-
fold increase of live bacteria. This pro-
cess, now being tested in Thailand, may
enable the soybean inoculant to be pro-
duced and transported more cheaply
than was possible heretofore. Decen-
tralized plants will be set up to produce
sufficient quantities of inoculant to be
used in marketing trials during the
following planting season.
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The technology in this project centers
on improving traditional lime produc-
tion by using a design which allows con-
tinuous production instead of tradi-
tionai batch production.

The manufacture of lime products re-
quires three principal processes:
limestone preparation, caleination, and
Liydration,

The process begins in the mines,
where the limestone is mined by hand
with pick axes, chisels, and dynamite,

At present the kilns are wood fired.
This creates environmental problems
and lowers the quality of the lime
because wood ashes mix with the final
lime product. Heat escapes through the
open top of the kiln and through the
iront part. Once the calcining process
is completed, the supporting rocks are
knocked down and the lime is extracted
through the fire hole. This process en-
dangers the workers, who sometimes
suffer temperatures up to 66 degrees
Celsius.

The basic problems in the existing
lime kiln technology in the Caribbean
and Central American region include
the follow ing:

— Because the walls of the kilns are not
adequately insulated, fucl is wasted;

— Because of the batch process, the kiln
cannot be loaded until it cools and
must be fired from a cold condition,
this wastes more fuel;

— Lack of uniform size limestone
causes some rocks to be over-heated
and the largest rocks to be inade-
quately calcined;

— The open top of the presently used
design allows  valuable heat to
escape; this wastes additional fuel.

In this project, the Instituto Tec-
nologico de Costa Rica (ITCR) will pro-
vide technical staff and facilities to im-
prove the lime kiln designs and the pro-
duction process, including steps to
assure a more uniform quality of
limestone. Some of the changes propos-
ed for the basic kiln design include:

{(a)changes in the firing funncl;

(b)construction of a sliding ramp to
facilitate the continuous discharge
process;

(¢c) construction of a combustion
chamber ;
(d)introduction of heat circulation

system;
(e) introduction of wood feeding tunnel.

Ame Kiln Technoiogy, Costa Rica

Major Components of an Improved Lime Kiln
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Brick Production, Botswana
/

The purpose of this project is to
demonstrate that commercially viable,
small-scale brickvards can be establish-
ed to produce a high quality brick which
is one-half the price of imported brick
from South Africa.

The  project will introduce new
brickmaking technologics to the area.

Present brickmaking  technologices
available m Betswana do not lend
themselves to medium or small-scale
production wiich can both compete of-
fectively with imported bricks (in terms
of quality) vet can also be available ot
low cost to poorer families. The prin-
cipal production prablems encountered
by medium and small-scale brickyards
which this project will address are
defects in the brick firing process, and
low tensile and  compressive  brick
strength.

The technological innovations o be
introduced in the project include:

LA Permanent Kiln: Prior to this pro-
ject, only clamps (also called Field Kilns)
had been used by ATEs Project Partner,
the Minerals Holding Trust (MHT).

BRICK KIEN. . This trench hilu is ietdely wsed in budia. A similar principle. ahucl does wol imeolve contittions firmg, s applred m the

e Botsicana,

While the capital costs of the Field Kiln
are virtually nil, there are many disad-
vantages, such as poor heat distribution,
inetticient fuel consumption, and high
labor costs. As aresult, a large percen-
tage of bricks was below even minimum
quality standards. To meet these pro-
blems, a scaled-down and redesigned
version of a Hoffman-type kiln has been
developed around double chambers,
permitting primary air flowing into the
Kiln from outside 1o cool already fired
bricks and simultancously be heated to
a high temperature before reaching the
combustion zone. Exhaust gases leaving
the heat zone preheat unfired bricks
before passing inty the flues leading to
the chimneys,

2 hagroved Dirying Processes: v succes-
sion of technotogical innovations will be
introduced to solve the problems of low
tensile and compressive brick strength.

To raise the compressive strength of
the bricks to building code standards,
three steps will be taken:

The proportions of clay ingredients
will be changed. Tests will be conducted
to determine a balanee between costs of

the bricks, quality, and strength.

Low moisture brick technologies will
be introduced. Tow moisture brick pro-
duction requires t! at the clay be crush-
ed into very fine material prior to mix-
ing and pressing. In addition, a Belgian
designed hand-operated brick press will
be enwploved. To mold and press the
bricks, the hand- operated machine uses
a combination of a steel mold box, and
a lever-operated cam compressor. If ex-
perimentation and testing by MUT
demonstrates that the press is suitable
in terms of cost and output, quantity
and quality, an aaapted version of the
model using multiple molds (up to four
bricks pressed at a time, vs. the double
brick of the Belgian press) will be
designed by MHT and manufactured in
Botswana,

Slop molding is only possible if the
clay mix has a high moisture content.
This high moisture content causes high
levels of cracking, Low moisture bricks
need a higher pressure for molding.
MET will test various hand-operated
brick presses to select a model which
will be produced locally.

AN
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Wool Spinning, Nepal
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HIGH QUALITY WOOL...A Nepalese carpenter builds an mmproved spimning

The purpose of this project is to in-
troduce a commercially feasible wool
spinning technology to increase off-farm
employment and  provide a reliable
supply of high quality varn for ihe
hand-knotted :arpet industry in rural
Nepal.

Three improved, manually operated
waol  spinning  technologices will  be
'mployed in the project: a cradle picker,
a drum carder, and a ilver-treadle spin-
ning wheel.  Application of these
technologies at the small unit production
level . Nepal will be a major innovation
and will address principal constraints to
rural income-generating,  activities  in
Nepal, particularly for women.

1. Cradle Wool Picker: This cleans and
“fluffs” raw wool in preparation tor the
carding process, The Cradle Picker is
constructed from wood and consists of
a base with two uprights which hold a
shaft from which a cradle is suspend-
ed. The top surface of the base and the
bottom surface of the eradie are set with
nails. The nails are slanted in upposite
directions so that when the cradle is
swung back and forth, the raw wool is
pulled apart. The slant of the nails at the
front end of the cradle draws the wool
into the machine, while the slant of the
nails at the rear continuously pushes
the separated wool out the back of the

machine. Foreign matter (dirt, seeds,
burr:, sand, grass, dung, ctc.) is remov-
ed from the wood and drops through
the machine.

The Cradle Wool Picker will replace
the traditional process of pulling raw
waol apart by hand and shaking out the
dirt. The improved equipment will pro-
duce at feast 8 times as much wool as
the traditional method. The Cradle
Picker effectively separates foreign mat-
ter from the wool; the result is a cleaner
varn that takes o dyve more effectively
and lowers the shipping weight of the
final product by as much as 23%. The
mmproved technology reduces the
wastage during the picking process by
half.

2. Dron Wool Cander: This disentangles
the wool after picking and arranges the
fibers in o parallel position in prepara-
tion for spinning. The improved carder
consists of one small feeder evlinder (or
drum) and one larger evlinder for car-
ding. A drive chain encircles the pulleys
on both evlinders, When the hand crank
is turned, the two evlinders rotate at dif-
ferent speeds. Picked woal is placed on
A tray in front of the small feeder
cvlinder. When the crank is turned, the
woolis drawn under the feeder evlinder
to the large carding cvlinder. This mo-
tion disentangles the wool fibers and

wheel, part of a technology package intended to inercase off-farm emplovment,

they are wrapped around the larger
cvlinder. When enough wool has been
fed into the machine to cover the card-
ing cvlinder, this forms a “batt”. The
“batt” is peeled off the carding cylinder
and stacked for the spinner,

3. Fluer-Freadle Spiming Wheel: This
will replace the hand turned charka
wheel now being used  throughout
Nepal. This traditional charka originated
in India nearly 1,500 vears ago and is in-
tended for spinning fine yarn--cotton
and short staple tvpes of wool,
However, the charka is not an efficient
technology for spinning, the type of
wool available in Nepal or the type of
varn required by the carpet industry.
The charka was used in Europe until the
Flver Wheel was invented some 500
vears ago,

The improved spinning wheel per-
mite broken varn to be casily combined
with the previous length without inter-
rupting the spinning process, thereby
increasing varn quality and reducing
wastage. A greater range of varn ceunts
can be achieved with the FlyerTreadle
Wheel and the number of plys can be
varied by adjusting the number of bob-
bins in use. Field tests indicate that with
training, a traditional spinner, using the
improved spinning wheel, can increase
daily production of varn four times,



Village Oil Processing, Tanzania

The basic obioctive of this project is
to manufacture hand-operated
sunflower seed oil presses for use in
Tanzanian villages.

Most oil seeds such as sunflower or
other oil bearing crops require high
pressure and temperature before oil is
released from the Rernels. Attempts to
introduce hand-operated mechanized
technology in Tanzania and clsewhere
have centered on the use of screw
presses and ¢hani trom India. The ¢han
is usetul only on soft vilseeds and is not
able to extract more than a very small
percentage of oil trom suntlower. Screw
presses normally use a simple acme or
square section screw directly exerting,
force in a piston which squecses il
bearing material inside a cage. For softer
seeds this systemyis adequate, but, it is
unsatisfactorv it higher pressure is re-
quired. As the pressure required in-
creases, the workload increases ina
geometric progression. This is caused as

TP Press

much by an increase in the friction of
the moving parts of the screw as by the
extra pressure needed to press oil from
the seed.

The press tested in this project main-
tains relativelv constant workloads. In-
stead of having a screw directly attach-
ed to a piston which presses on the oil-
seed, the screw is set horizontally at op-
pusite corners of a freely moving,
parallelogram of steel bars. As the screw
is tightened and draws the opposite cor-
ners closer together, the alternate cor-
ners of the frame extend their distance
from one another. The top of this tlesi-
ble trame is attached to a piston which
applies pressure to the seed. The press
was developed by the Institute tor Pro-
duction Innovation (L1211 at the Univer-
sity of Dar-es-Salaam.

A significant feature which con-
tributes to the long lite of the L press
i~ that the increase inpressure is large-

ly borne by the reinforced bars of the
parallel frame, and only marginally by
the screw thread, which is the most
vulnerable and expensive component.

The entire machine is constructed
from common mild steel, except for the
<rew thread which is cut from ST 70
high speed steel or similar material. Us-
ing, this high-grade steelb will assure a life
of appronimately 5 vears for the only
wearing component of the press, but it
is possible to substittte common mild
steel, which will perform satisfactorily
for as long as two vears. The projectin-
tends toouse ST 70 tor the first 100
presses while exploring the practicabili-
tv of using halt-shatt material which is
of similar quality and easily available as
serap. Processes used in manulacture
are conhined w catting, drilling, bend-
ing, welding, milling avd turning, all of
which make it possible to manufacture
the press in a general engineering
workshop.

TRADITION A,

HANL Usmg the Ghane to crash mustand (efty and kandi (right)
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ATT’s Project Partners

ATT's field projects are implemented
by project partners: indigenous
businesses and other private sector
organizations that share ATI's commit-
menc to the commercial, non-subsidized
application of technologies which satisfy
the demands of the market place and,
at the same time, increase the produc-
tivity and emplovment of the poor,

These project partners can best
understand the ocal social, cconomic,
political, environmental, and policy con-
text both of the formal and intormal sec-
tors in which productive technologies
are tested. These indigenous institu-
tions can Lest assess local resources,
needs, skills, and markets.

AT brings to its partnerships exper-
tise in project design, technical assess-
ment and adaptation, and commercial

PDAN RSSIDEVELOPMENT COMPANY STAFE

dustries Progect. a division of CRATDS
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analysis. AT also brings experience in
linking scientific and technical com-
munities with institutions that are work-
ing directly with the rural poor.

ATTs project partners are chosen
because of:

Outreach Capacity: good working rela-
tionships with the communities of the
poor; knowledge of and aceess to the in-
formal sector;

Management and Staffing: personnel
who are strongly motivated and who
puossess requisite technical skills and ex-
perience. Typically, project partner per-
sonnel have a high degree of institu-
tional identification and a bias toward
having technology serve the interests of
the poor.

Disposition of Collaboration: A basis for

t

'

project partner effectiveness is a tenden-
¢y to work with other institutions,
whether community-based or from rele-
vant scientific disciplines or govern-
ment. Pragmatic institutional linkages
characterize many of the ATI projects.

Capability to Mobilize  Financial
Resources: In most instances, ATI project
partners have the capacity to effective-
Iy mobilize local and sometimes even in-
ternational finan-ial resources necessary
for project implementation. At the same
time, project partners share ATl's com-
mitment to demonstrate that the pro-
ductive technologics which are the core
of ATl projects are not only appropriate
from an engineering or technical stand-
point but also are commercially viable
and cconomically sustainable within the
resources of the poor.,

Shaien here are the staft members of The Rural Small Seale In-
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ATT Field Program Activities In
Calendar Year 1984

ATl demonstrates the utility and cost-effectiveness of development strategies for rural and semi-arban areas. These strategies
involve dissemination of commercially viable and economically sustainable technologies adapted to the resource endowment
of the poor. Based upon practical demonstrations of appropriate technologies in their real-life settings, ATl promotes wide
scale use of these development strategics—and the productive technologies—by other organizations.

ATL:
* ldentifies production technologies which address the needs of the rural and semi-urban poor by adding value to their
available resources;

Through its technical and financial assistance,

¢ Acts as a catalvst in the appropriate technology process, providing limited amounts ot resouvces flenibiv and rapidly to
carry out innovative activities which, although inherentlv risky, have a high pay-orf potential;

¢ Develops multi- dlsupllnar\' approaches toward project implementation where the core “hard” technology is integrated
with an equally essential “software” package (or support svstem) necessary not only to make the technology available to
the poor but to enable these technologies to be under their control;

¢ Integrates and (when necessary) augments the talents of private organizations, science and technology institutions, private
entreprenceurs, government extension services, public policy and other relevant instituticens;

e Ensures that the technologies used will, after aninitial perind, become commercially viable and cconamically sustainable;

¢ Emphasizes that the potential benefits of a project should compare tavorably with its costs;

e Works in a limited number of technical areas in order to build knowledge on general principles of success and failure of
appropriate technology programs and proiects;

¢ Gives high priority to replication of innovative elements of appropriate technology projects and programs by promoting
the use of these technology clements by the private sector or by other development vrganizations;

¢ Informs, encourages, and assists development planners and decision makers—public and private sector, North and South—in
adapting development strategies validated by ATTs experience.

ATT's 1984 field program in Africa, Asia, Latin America, and the Caribbean is described below.,

Animal dricen pumps lower
the cost of water for
avricultural and domestic

Hses

AFRICA

if water is used for irrigation purposes, to increase their in-
comes by 20% or more.

Animal Driven Pumps, Botswana

Project Partner: =
L Lo ; . irchmology:
Rural Industries Promotions (Botswana)/Rural Industries o

Innovation Centre (RIP/B) The project will produce and install simple, locally-designed

anireal 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 donkevs or mules, this device can
drive cither a shallow well, low lift centrifugal punmp ora deep
well, high lift piston pump. The animal driven pump has one-
half less “down time” than commonly used diesel pumps and
can be easily maintained by relatively unskilled pclsnnncl

Purpose:

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

Expectations:

During the three vear project period, 36 animal driven pumps
will be installed, enabling at least 540 low-income, rural
families to decrease their expenses for water by 10-50% and,

In addition, the animal driven pump is less expensive than
the diesel pump (as it does not use costly imported fuel for
its operation) and, under certain conditions, decreases pump-
ing time by 30 to 40 percent relative to diesel pumps,

21
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Lime Production, Botswana

Project Partuer:
Southern Rural Development Association, Minerals Holding
Trust

Purpose:

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

Expectations:

Major benefits expected from the project include foreign ex-
change savings of approximately $128000 annually as local-
v produced lime is substituted for imported lime, direct
emplovment opportunities for at least 77 rurol people, capital
formation in a rural area totaling about $33,600 annually, and
the availability of locally produced lime wholesale for 109
less than what is currently being, charged for imported lime.

Technology:

The project will use a locally modified version of an Indian-
designed, mixed-feed, vertical shaft kiln. The kiln is relativelv
cheap to construct, fuel efficient, and has a relatively high
output capacity in relation to its size. The kiln is operated
continuously, and the use of a slaking platform will ensure
the production of hydrated lime of high qualitv. One kiln
(L.3m high and L5m inner diameter) will have the capacity
to produce four tons of quicklime per day.

Brick Production, Botswana

Project Partner
Southern Rural Development Association, Minerals Holding
Trust

Purpose:

To establish two smali-scale, commercially viable brickvards
to produce a high quality brick which is less expensive than
imported brick and within the means of low income people,

Expectations:

After three years, two brickyards will be in operation with
ajoint production capacity of 3 million bricks, doubling the
supply of low-cost building materials in the area and cnabling
800 low income families to £ain aceess to adequate low-cost
housing annually, At 60% capacity, pre-tax profitability of the
company will total about $12,220 annually by the second vear.
By demonstrating the commercial putential of small to
medium scale brickmaking, it is expected that these opera-
tions will pave the way for interested small investors and en-
trepreneurs to establish their own businesses based on this
model,

Technology:
The project will introduce new brickmaking technologies to
a local organization in order to improve the efficiency of the

production process and to increase the quality and durabili-
ty of the brick produced. The project will use’a modified in-
termittent Hotfman kiln and will introduce low moisture
brickmaking technologies. Two different manual presses and
a hand-operated clay crusher are being considered.

Adoie mostrere brick press s wsed to determme the eptomal day o o produce bricks
of Jught compressive strength per umit cost



’alm Qil Extraction Unit, Cameroon

Project Partner:

Association for the Promotion of African Community
Initiatives (APICA)

Purpose:

To create a commercially viable enterprise which manufac
tures and leasesisells improved palm oil extraction units to
small-scale palm oil producers.

Lxpectations:

If successtul, the project will increase the palim oil produc-
ticr of 1,360 farmers by 23-50%. reduce processing time by
5075%, and, after the third vear of the project, increase
farmers” incomes from oil production by 32%.

Teclmology:

A palm oil press manufacturing firm will be established to
(a) recondition old Colin Presses - hardy, dual screw, con-
tinuous feed ol presses which were manutactured in England
and France and exported to Cameroon between 1930 and 1960,
(1) assemble a proven, less expensive single screw version
of the Colin Press (Altech Press) from focally manufactured
components, and (¢) operate a repair shop and stock loe ally
manufactured replacement parts for Colin-type presses, The
principal advantages of the Colin-tvpe press are that it
depulps and presses the palm nuts in one operation, s
refatively rapid in its production, and has extraction rates
which approach industrial methods and are higher than those
of other small-scale presses. The Colin-type presses will be
sold along with a locally manufactured palm nut bunch strip-
per and a clarifier to small-scale palmy oil producers.

Recomditioned and or modificd
gl orl presses enable small
tarmers to signfrcantly merease
pales ol productioor and reduce
Processii time

Oil Press Production, Tanzania

Project Partners:

Centre for Agricultural Mechanization and Rural Technology

(CAMARTEQC), Themi Farm mplements & Engincering Com-

pany, Ltd., and Institute tor Production Innovation, Univer-

sity of Dar-es-Salaam

Purpose:

To capitalize a private factory in Tanzania to enable the
X

manufacture of affordable, hand- operated sunflower ol
presses for use in Tanzanian villages.

Lypectations:
It successtul, 48 oil presses will be installed annually, creating
270 jobs in rural arcas and increasing the supply of edible
ml for local consumption. In addition, over 3000 families will
increase their income from sunflower oil by a total of $172,000
annually through the increased cultivation of sunflowers on
idle or under-utilized land and the sale of sunflower seed at
increased producer prices.

Techinologu:

Two types ot vil presses, initially developed and tested at the
an-mt\ of Dar-es-Salaam, will be manufactured under this
project. The presses are made from common mild steel and
can exert 2010 80 tons of pressure, producing 2 and 2 gallons
of vil per hour respectively. The press design is innovative
in that at is the tivst practical, casilv maintained ail press to
be manufactured in country at an affordable price.

23
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Village Oil Processing, Tanzania
Project Partuer:
Evangelical Lutheran Church in Tanzania

Purpose:

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

Expectations:

Niie projects will be established during the four year pro-
ject period; thereafter, loan reflows will enable another 3 pro-
jects to be started in each of the next four years. If successful,
approximately 120 new jobs will be created in rurat areas and
a total of $251,400 in additional income will acerue to over
690 farmers over an ecight vear period.

Technology:

The self-financing developraent company established in this
project will disseminate the oil press technology tested in the
Oil Press Production project deseribed above,

Rural Potteries, Tanzania

Project Partners:

Centre for Agricultural Mechanization & Rural Technology
(CAMARTEC) and Sherift Dewiji & Sons Ltd.

Purpose:

To make possible the commercial supply of firebricks, kiln
furniture and glaze materials for sale to small village potteries
in Northern Tanzania, thereby increasing the durability, value,
and range of uses for which pots can be made.
Expectations:

During the three vear project period, this will result in the
creation of 45 jobs in rural areas, capital formation of $34,000
in village pottery industries, and the availability of approx-
imately 55000 picces ot utility tableware in Tanzanian villages
per annum.

Technology:

Firebricks will be p.«duced by pressing low moistire bricks
in a hand-operated press and then drving and firing them.
The glaze will be produced by fritting boric acid with ball
clay, feldspar, silica and dolomite, and then heating the mix-
ture in a kiln. This glazing process will increase the durabili-
ty of village pottery, which tends to be porous, fragile and
low-grade, thereby enabling village potters to increase the
market and value of pottery products.

Improved Bricks, Tanzania

Project Parbners:

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

Purpose:

To introduce an improved firing technology which will enable
, F s BY Wi chabie
private, small-scale rural brickyards to manufacture bricks of

s ke produces improved tirebricks o be used o busdd small-sale pottery hilns,

high strength and regular size, leading to penetration of the
urban market for high quality building materials.

Lxpectations:

During the project period one to three rural brickvards will
be established. One such plant, even when operating at 60%
capacity, will be able to supply material for the construction
of between 170 to 200 low-cost houses annually, directly
creating work for 130-140 artisans. Between 350-1,200 people
will be housed as a result. If successful, as many as twenty
additional rural brickvards will be established throughout the
country in the next ten vears, all of which are expected to
be locally capitalized.

Teclnology:

The project will define a brickmaking production equipment
package using low moisture techniques. The package could
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 properly specify a package
of equipment that can be most profitably used in small enter-
prises. The projected annual output of the technology is 14
million bricks.
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Agro-industries, Zimbabwe

Project Partner:

Foundation for Education with Production

Purpose:

To diversity and expand the economic base of a farming
cooperative in Zimbabwe by establishing agro-industries
which have links to the area’s rural poor through direct and
indirect income and emplovment.

Expectations:

Qver a three year period, it is expected that the project will
benetit up to 5,100 area residents (850 rural families) by: (1)
providing a reliable market for local agricultural production
and prices for local produce which will be at least 5 pereent
higher than prevailing producer prices; (2) adding value to
local agricultural production; (3) lowering, prices for locally
produced basic gouds and services by 17 percent; (4) pro-
viding emplovment opportunities and skills training, for at
least 117 people and productive skills training for an addi-
tionat 43 people a vear; and (5) increasing farmers’ income
by 5070

Technology

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

ASIA

Venture Capital Company, Indonesia
Project Partner:
Yavasan Dian Desa (YDD)

Purpose:

To create jobs and increase incomes of the rural poor by
establishing village scale manufacturing industries using ap-
propriate technologices developed by Yovasan Dian Desa
(YDD) and financed by a small venture capital company
established by the project to promote small-scale enterprises
established as joint ventures between YDD and tocal
entreprencurs,

Expectations Technology:

I successtul, the company will have invested in 25 to 30 profit-
making village industries by the fifth year of the project. These
enterprises will have strong backward and forward linkage
cffects to the rural poor by (a) adding value to under-utilized
or under-valued raw materials, (b) providing products and
services to rural consumers at lower prices, and (¢) providing
rural based employment. In addition, this project will pro-
vide small producers with opportunities to build their equi-
ty through joint ventures.

Subject to feasibility studies demonstrating the commercial
viability of particular production technologies, the project will
invest in a variety of village-scale manutacturing industries
that use appropriate technology, such as:

Coconut shell flour: Operating at 50% capacity, estimated pro-
fits of the enterprise atter one vear are $20,700 annually with
an internal rate of return of 31%,

Sago paln noodle production: Operating, at oY% capacity,
estimated profits of the enterprise after one year are $41, 106
annually with an internal rate of return of 299%.

Rice Husk Briquetting: Operating at o production capacity of
2.5 tons a month, estimated profits of the enterprise after one
vear are 55,844 annually with an internal rate of return of 40%.
small rural industries could realize significant daily savings
in fuel costs by replacing kerosene with rice husk briquettes.
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Wool Spinning, Nepal
Project Partner:
Association ol Craft Producers (ACD)

Purpose:

To commercially introduce an improved wool spinning,
technology among small producers that will inerease off-farm
emplovment and incomes of small-scale varn producers and
will provide o reliable supply of high quality varn at a com-
petitive price to the hand-knotted carpet industry.
Expectations:

If successtul, the project will establish 40 wool spinning enter-
prises, employing over 800 cottage industry producers. After
three years, annual income to the 800 women emploved will

Nepalese women use unproved, locally produced icool pickers, carders, amd NEOHITN
wheels to manufactire high quadity varn for sale o e had-hnotted caret odustry,

amount to $117,572, which compares favorably to total annual
income of 552,000 using traditional methods of spinning,

Technelogy:

The project will use improved, locally produced cradle wool
pickers. drum carders, and flver treadle spinning wheels, The
cquipment can be (a) manufactured by local carpenters us-
ing local materials, (b) casily maintained and repaired in rural
areas, and (o) adopted by small producers after a short train-
ing course. The improved technology will increase the pro-
ductivity of hand-spun varn producers by 4 1o 8 times over
traditionel methods, reduce the cost of wool varn produc-
tion by nearly 30% after profits, and enable cottage industry
producers (mostly women) to spin the uniform, high-quality
varn demended by the evport market,




Turbine Driven Agro-Processing, Nepal

Project Partner:
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.

Lxpectation s:

The project will increase the incomes of ove: 600 households
through backward linkages te agrizulture  The profits
penerated by the enterprise will be used for i vestment in
ather productive ventures in the region. In addition, the pro-
ject will test the potential of community owned agro-
processing enterprises, based on the heat generator, to create
off-farm emplovment in industries with strong linkages to
agriculture in the hill regions of Nepal.

Tecimology:

This applied research project will assess the technical and
commercial viability of a water turbine powered, mechanical
heat generator-kettle unit as a cost-cifective source of process
heat for manufacturing food and related products in the hills
ol Nepal. Initially the enterprise will process citrus fruits and
dairy products for local markets using, simple concentration
(boiling) methods and, if successtul, expand to other products
including soap, dried fruits, vegtables, and spices. Although
water turbine technology has been widely and sticeesstully
tested in the hill regions of Nepal, most such turbines are
wilized solely for grain milling and oil expelling which do
not eploit 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.

Rural Small-Scale Industries Development, Philippines

Project Partuer:
Filipinas Foundation

Purpose:

o testa rural small-scale industries strategy aimed at creating
jobs and increasing incomes of poor peaple by establishing
manufacturing enterprises that use appropriate technologies
appraised by the Filipinas Foundation and financed by aven-
ture capital mechanism established by the project.

Expectations/Techiology:

Based on estimates of enterprises proposed, over the five vear
project life, approximately 250 new jobs would be created and
over 30000 farmers would increase their incomes through raw
materials supply or throngh reduced cost for commodities
produced. If such outpats are achieved, prefiminary estimates
indicate that Peso 146 in direct and indireet economie benefits
will result from every Peso 100 invested by the Venture Capital
Company during the project’s first five years. Subject to
feasibility studies demonstrating the commercial viability of

Mamuhacturing enterprises wsing appropriate technologivs, such as shich food produced
tromt ait-agar tedieeed), provide obs and increase comes i val areas of the
Pludyppnnes.

particular production technologies, the project will invest in
a variety of technologies, such as:

Village vice mdlling: 592 rural familios will increase their incomes
through an increase in the rice recovery rate from 50% to 65%
and a decrease in their transport and milling costs by 10%.
Company profits over a 5 vear perind will total $19,086.

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

Awricrdaria muslvoom spaien production: Six jobs will be created
at the enterprise and ten rural contract growers will increase
their incomes by $75 per month, il viable, additional enter-
prises can be established - realizing, significant savings in
foreign exchange (currently 70% of the 2,000 kilo/yr national
demand for auricutaria mushrooms is met by imports). Com-
pany profits over the 5 vear project period will total $75, 125,
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Rural Small-Scale Industries Program, Thailand
Project Partuer:
Population and Community Development Association (PDA)

Purpose:

To establish a small finance and technical assistance company
which uses venture capital and credit mechanisms to invest
in rural small industries based upon improved production
technologies which pass technical assessment, commercial
appraisal, and economic benefit analysis. The company’s ob-
jective is to increase income and employment opportunities
in rural areas directly through jobs in small industries and
indirectly through increasing the demand for raw materials
produced by rural farmers,

Expectations/Technologies:

More than 40 companics will be established and approximate-
ly 7000 people will be affected by the project. Subject to
feasibility studies demonstrating the commercial viability of
particular production technologies, the project will finance
a variety of industries, such as;

Bamboo grass mat production: Annual income to 300 rural
farmers of $43 a month or $350/season with company profits
of 513,000 per 8 month production cycle.

Powdered pepper processing: 50 producers would sell to the
plant. Gross annual income to farmers would be $1,800 an-
nually plus shares in the profits, and company profits would
total between $15,000 - $24,000 a year.

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

Shrimp hatchery in rural industries program, Indonesia (p. 25)

Cattish production i ferso-cement ks gs the actiedy of one of the more Han 40
compantes b be established by a rwral small-cale iadustries prognm in Thailand.

Rhizobium Inoculant, Thailand

Project Partier:
SVITA Foundation

Purpose:

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

Expectations:

The use of rhizobium is expected to enable thousands of
small-scale growers to increase productivity, lower costs, and
increase soyvbean production in Thailand, where two-thirds
of the national requirements, or 324,000 tons, are imported
annually. If successful, the project will increase the incomes
of 1600 farmers by at least 25%. After five years, 20 produc-
tion plants will be established, 1caching over 16,000 farmers
and producing an annual net gain in income of 2,782,600
to farmers.

Technology:

Rhizobium, a soil bacterium that occurs naturally, works 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 input of
imported nitrogen fertilizers. This project will develop a sim-
ple, small-scale production process for producing rhizobium,
based on an acrobic 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 which will service scattered
and difficult to reach rural markets.



Protein Enriched Cassava, Thailand
Project Partier:
Population and Community Development Association (PDA)

Purpose:

To develop and commercialize a bio-technology, discovered
and rescarched in Thailand, which enriches the nutritional
content of cassava up to 25% in protein content, enabling the
production of a low cost. highly nutriticus stock feed.

Expectations:

Thousands of small-scale pig and poultry farmers will be able
to improve their cash incomes by using this lower cost stock
feed, equivalent in nutrition to conventional formula feeds
which use high cost imported protein sources. The project
will demonstrate the commercial viability of a small-scale pro-
duction plant. Each plant will serve approximately 500 small
livestock farmers who will increase their profit per pig rais-
ed by 21-34% as a result of lower feed costs. Additional in-
come bencefits will accrue to cassava producers who will sell
their produce to the plants,

Technology:

This technology enriches the protein content of cassava by
using a combination of a mold and a yeast in a solid substrate
fermentation process. Unlike most other cassava enrichment
techniques, this new technique lends itself well to in-
termediate scale and cottage level production due to its
economic use of capital and its Jabor intensive production
process.

A biotechnology discovered i Thatland 15 wsed o ennicht the protein content of cassara
for use as pig feed,

LATIN AMERICA AND
CARIBBEAN

Ancimnovatioe ITCR lime
Kilw aedl increase
roduction and quality of
lime in Costa Rica. (Half-
scale model of Kiln).

o
e

Lime Kiln Technology, Costa Rica

Project Pariners:
Instituto Teenologico de Costa Rica (ITCR) and Cooperativa
Nacional de Producteres de Cal (CONAPROCAL)

Purpose:

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

Expectations:

Over a thousand people who work in the industry will benefit
indirectly from this project. Benefits include an increase in
incomes due to a higher sales volume of good quality lime
and direct savings in energy costs from a reduction in the
consumption of firewood and imported lime. Results of the
project will be documented and disseminated to enable
replication of the technology in other parts of Central America
and the Caribbean. (This project has already resulted in im-
proved lime kiln designs in another ATT project in Botswana).

Techmology:

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

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

Purpose:

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

Expectations:

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

Technology:

The project will combine traditional feeds available on the
farm with high protein  feed supplements, molassces,
veterinary supplies, and appropriate hog raising equipment
to enable participaius to both lower net feed costs and to in-
crease teed conversion efficiency. Molasses is a byv-product
of the sugar industry and is the cheapest commercial feed
ingredient available in the Dominican Republic. High pro-
tein feed supplements are a product of the animal feed
industry.

»
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A rural based processing plant provides cassava flour 1o local bakeries in Haiti,

A small-scale pdranlic press
s e of the mnovarive
production components in the
Cassava processing plunt.

Cassava Processing, Haiti

Project Partner:
societe Agro-Industrielle de Valorisation Agricole de Camp
Perrin (SAVACAMIE)

Purpose:

To determine the commercial viability and replication poten-
tial of a rural-based, small-scale cassava processing plant with
a daily capacity of up to L5 tons. The plant will produce
cassava flour for use in local bakeries as well as develop new
cassava-based products.

Expectations:

If successful, (a) at least 200 hectares of marginal lands will
come under cassava cultivation (by 300 to 400 small-scale
farmers in the area of the plant will have a new market outlet
for cassava, and (c) these small-scale farmers will increase
their incomes by 12-20% by selling to the plant. In addition,
it is expected that 3 additional processing plants will be
established in other rural arcas.

Technology:

The project will establish a village-scale cassava production
plant which operates on a commercial basis, using a
technology developed in Brazil and modified locally. Produc-
tion components consist of an improved mechanical peeling
device, a mechanical ehipper, a small-scale hydraulic press
with a capacity to press up to 5 tons daily, improved solar
drying chambers to reduce moisture content effectively, and
a hammer-mill,



Linares Pump, Latin American Region

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

Purpose:

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 S400 investment in a Linares Pump will bring one-third
of an acre of land under irrigation 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.
[t is anticipated that the project will lead to the establishment
of rural based pump producing enterprises in cach country.

Technology:

The project will install the Linares Pump, a stream-powered
water pumping device originally developed and successful-
ly tested in Ubaque, Colombia, in several other Latin
American countries for testing purposes. The pump is an casi-
ly disassembled waterwheel with double pistons that operates
effectively in streams with depths between o4 and 1 meter
and flows of .7 and 1.5 meters per seconds.

The ATHHotchkiss wheelchair design provides a sturdy, loi-cost means of mobility
for the landicapped in Latin: America and Hie Caribbean.

The Linares pump, a stream poicered water pumping device, makes water aiailable
for evigation, livestock, and domestic wses in Lator America,

Wheelchair Production, Latin American Region

Project Partuers:

Fundacion de Educacion Superior (Colombia), Servicio
Lvangelico Peruano de Accion Social (Peru), Fundacion Hon-
durena de Rehabilitacion e Integracion del Limitado (Hon-
duras), Centro de Rehabilitacion Vecacional (Guatemala), Pro-
grama de Ayuda a Pequenas Empresas (Dominican Republic),
Ralf Hotchkiss & Associates (USA)

Purpose:

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

Expectations:

This project will establish at least twelve small-scale
wheelchair production enterprises in five countries. Each
workshop will have a production capacity of 100 to 300 chairs
per year, Collective annual production capacity will total at
least 2500 wheelchairs. Lines of credit will be extended to
rehabilitation institutes to enable them to sell AT/ Hotehkiss
wheelchairs to the poor,

Technology:

The Hotchkiss design, developed under an carlier ATI grant
and subsequently ficld-tested throughout Latin America and
the Philippines, results in a very lightweight, durable, folding
whecelchair that is well-balanced and adaptable to individual
fittings. The chair can be manufactured in small local
metalworking shops from locally available materials. A pro-
duction manual and a standardized tooling set for wheelchair
production were designed o facilitate widespread dissemina-
tion of the technology and to ensure quality control and stan-
dardization of the product.
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February 8, 1985

To the Board of Trustees of
Appropriate Technology 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
Appropriate Technology International at December 31, 1984, and the
results of its operations and changes in its fund balance for the
year then ended, in conformity with generally accepted accounting
principles applied on a basis consistent with that of the preceding
year. 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 Office Standards for Audit of Governmental Organiza-

tions, Programs, Activities and Functions and accordingly included
such tests of the accounting records and such other auditing

procedures as we considered necessary in the circumstances.

@Ju A/W
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APPROPRIATE TECHNOLOGY INTERNATIONAL

BALANCE SHERT
DECENBER 31, 1984

ASSETS

Cash
Grants receivable (Note 2)

Furniture, fixtures and leasehold improvements, at cost less
accumulated depreciation and amwrtization of $206,430 (Note 2)

Advances
Deposits

Other

LIABILITIES AND FUND BALANCE

Accounts payable and accrued expenses
Unconditional grants pavable (Note 2)

Deferred grant revenue (Notes 2 and 5)

Commitments (Note )
Fund balance

$ 17,388
6,644,795

245,428
7,671
55,595

31,228

57,002,105

S 99,889
3,561,511
338,636
7,000,036

2, qu,

$7,002, 105

APPROPRIATE TECHNOLOGY INTERNATIONA]
STATEMENT OF REVENUES, EXPENSES AND

CITANGES IN FUND BALANCE

FORTHE YEAR ENDED DECEMBER 31, 1981

Revenues

AlID grant
Other

Total revenues

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

P'roject development and monitorin;,
Technical and evaluation services
Other project suppaort
Total services to the tield
Policy and information services
Total program services
Supporting services
Unrestricteu funds
General and administrative

Total expenses
Excess of expenses over revenues
Fund balance, beginning of vear

Fund balance, end of vear

$5,772,562
— )

5,791,332

2,181,724
737,738
166,001
176,272

3,261,735
760,520
306,950

M
4,479,561
R
4,718,541

3,472
__L069,561
5,791,574

(242)

2,311




Financial Assistance
Field operations
Policy

Total financial assistance

Operating Expenses
Salaries
Benefits
Other payroll costs
Consultants
Travel
Occupancy costs (Note 4)
Communication
Materials and supplies
Copying and printing
Publications
Recruitment and relocation
Professional services
Insurance
Miscelianeous
Equipment maintenance

and rental

Depreciation

Total operating expenses
Total expenses

113

APPROPRIATE TECHNOLOGY INTERNATIONAL
STATEMENT OF FUNCTIONAL EXPENSES
FOR THE YEAR ENDED DECEMBER 31, 1984

Program Services

Project Technical Other Total Services Policy & Total Total
Financial Development & & Evajuation Project To The Information Program Unrestricted Direct General Total
Assistance Monitoring Services Support Field Services Services Funds Costs Administration Expenses
$3,261,735 $3,2601.735 §3,261,733 $3,261,733 $3,261,735
$ 95,560 95,560 95,560 95,560
3.261,735 3.261.735 95,560 3,357,295 3,357.295 3,357,295
$439,896 $189,639 5100,454 729,984 97,328 827,317 $2,401 829,718 S 292,164 1,122,182
92,959 38,981 18,470 150,410 18,490 168,900 393 169,293 59,774 229,067
38,303 13,513 8.103 61,919 8,19 70,028 156 70184 25,761 96,945
8,226 20,295 6,126 36,649 3,637 40,286 4,286 40,286
181,142 40,528 17,189 238,859 15,856 254,715 166 254,881 32,604 287,485
274,569 274,569
82,061 82,061
13,941 18,941
34,207 3,207
15,963 15,963
3,361 8,361
10).106 100,106
5,493 6,495
336 356 14,601 14,957
1,406 16,406
53,218 86,248
760,526 306,956 150,344 1,217,826 143,420 1,361,246 3,472 1,364,718 1,064,561 2,434,279
$3.261,735 $760,326 5306.956 $130,344 54,479,561 $238,980 4,718,541 $3.472 $4,722,013 51,069,361 $5,791.574
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APFROPRIATE TECHNOLOGY INTERNATIONAL
NOTES TO FINANCIAL STATEMENTS
DECENBER 31, 1984

Note 1 - Organization

Appropriate Technology International (the Organization) was in-
corporated on December 10, 1976 as a private, non-membership, non-
protit corporation. Since its inception, the Organization has been
awarded grants totaling 533,900,586, of which $4,500,000 was award-

edin 1984, by the Agency for International Development (AID), under

section W7 of the Foreign Assistance Act of 1961, tor the develop-
ment and dissemination of technologies appropriate for developing
countries. The Organization’s current funding award from AlD ey
tends through September 29, 1986 and provides additional funding,
of S707L000 pending its availability and mutual agreement with AID.
Since 1980 the Organization has also been awarded grants from
various other enterprises totaling $188,112.

The Organization is exempt from Federal income taves under Sec-
tion S01(cH3) of the Internal Revenue Code.

Note 2 - Surmimary of Significant Accounting Policies

Basis of Accounting

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

Grants Receivable

Grants are recorded on 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.
Unevpended amounts are included in the tinancial statements as
deferred grant revenues,

Furniture, Fixtures and Leasehold Improvements

Furniture, fixtures and leascehold improvements are recorded at cost
and depreciated over their estimated economic life of 3 vears on the
straight-line basis. Computer software is recorded at cost and
depreciated over an estimated economic life of 3 years on the straight-
line basis.

Grants Awarded
A grant awarded is recorded as an expense and liability at the time
the recipient is entitled to use of the funds.

Functional Expenses

The expenses of providing the various programs and other activities
of the Organization are reported on a functional basis. Accordingly,
evpenses are charged to the programs and supporting services
benefited.

Accrued Leave

Under the Organization’s annual leave policy, employees are per-
mitted to accumulate unused leave up to certain maximum amounts,
The policy also provides for payment to emplovees of such unused
anmounts at termination. The cost of annual leave is acerued as carned.

Note 3 - Retirement Plan

The Ouganization maintains non-contributory  defined-
contribution retirement plan. Emplover contributions are equal to
fifteen percent of cach participant’s base annual salarv. All full-time
employees participate in the plan upon employment and are tully
vested after 3 yvears.

Pension expense included in the accompanying, financial statements
approximated 5 He000, 1t is the Organization’s policy to fund retire-
ment plan costs as they acerue,

Note 4 - Lease Commitments

Fhe Organization leases office space under two hive-vear leases
which expire TFebruary 1986 and April - 1980, respectively. The
agreements provide tor annual adjustments based UpON A consumer
price index. Such amount includes costs and evpenses for utilities,
msurance, janitori ' and cleaning services, maintenance and repairs
and real estate taves. Under the above agreements, future minimum
rentals net of sublet rentals ae as follows:

Gross Sublet Net

Rentals Rentals Commitment
1985 S 482,000 S271.000 S211 M0
1986 222,000 45,000 177,000
1987 185,000 185,000
1988 185,000 185,000
1989 62,000 62,000

CS1L 136,000 536,000 S820.000
Future minimum rentals under operating leases for equipment ap-
proximate $4.000 in 1985 and $21,000 in 1986,

Oceupancy costs in 1984 are net of $195,627 of sublease income.

Note 5 - AID Grant Awards
AID grant awards received as of December 31, 1984 have been
disbursed or obligated as follows:

Grants awarded:

1983 and prior $10,201,821

1954 3,357,295 S13,559, 116
Other expenses:

1983 and prior S14,387,567

1984 2415267 (7002834
Grant expenses to date 30,361,950
Deferred revenue as of

December 31, 1984 3,338,630

Total AID grant awards received
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