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MAKING CASSAVA CAK17S IN I IAI'I. .. With ATI 
technical and financial assistance, AV'A MICAMP
 
established a pilot, sinallI-scalc cassava or ma1ioc
 
prcessing plant to thr CanmpPerrin,
produceou, in 
Haiti. Cassava flour is nmied with wheat tlour to 
increase its nutritional value. To mnevt the market 
demand created by the plant, rural farmers are 
growing cassava tuters on marginal lands; as a result, 
their incomes have increased by approximately 20%. 

ATI implements its mission with public funds made available by the U.S. Congress
through the Agency for International Development (AID). ATI's 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. 
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Letter from the Chair of the Board of Trustees
 

A ceiltur'v and .1 half agO, Alesis dC "lrctrUCville found during his sta ' in 
the United States that "the e(IjIalit' of condition is the fundamLental fact (rm 

hii all ot her the rues sten 10 be tierived." 
And later, in his flnirrOt book ir's! t, lir wrote: "WhatM)hhrrr'riii,'M 

moist astonishes rle iln the Lnitetidt it, is 11t o !irci the inlrveiOrlis 
grandeur of sone undertakings, as the i11rinri 111rle offS111,111iiltitutdt .11oe. 
Almost all the farmerstot the United SLtV soni withitts (onbirr, iraide 

,gricUIttire. Mist if thei illk' Igr RultiCt tlt d tr,ad.
,I

lIIe reater ot this All report, I thinK, %ill tinld hise tihOightS eCholed ill 
til.e s'tions tirt trilO, bothI asOii strt.gV Mid 1ot-IVti of op eriiis. ill is
tortIrnite tO ivi aksits lsteriti\V I)iirC or tie WWilde,a di ihider ot a III.D.
 
trOrr the Univerii tv t ri Jiywi rierripur, in Lri Iinki, whr rel,:ctis de
 
"i6cqiitille in ils s,-itior tit this rep11orttntied "Growtl IIrIghL
lh thuitv.
 
I ,Lterarticles ms tromi Strat.gy SIcih SpItic Il kiln,tIs1ri.,
iro% to ,iS II 
c0itnrtrtial vi bilit,, ull ,ail-scrL ciSava,, proceVssing,, ntd surill-scalt brick 
production.


[OnguIT.,teri strategy. iwhich I, a ccntrrl theme ut this dOculient. ,.as
dtiIipcd il 1084 lihos, %io rav tillovWetd thet AllM1stor ,ince its 

,t,bliSIIeIIt inl (,I im'tory whic h ishine lihe l,1Jiites Of tire Perils oto 
I'P line), \ilIiii iu that iin earlier rr',, All tollrOiVd 111too s.ucceSst Illv its 
ilistruciOrls to take risks, hlieBortd ot1 All is crtitideit thd it is now on tire 
right trick. Mid is titply gratttu to Mrt.drV \ild IJ hiIs ISSOiOtes, and toi 
tlt' ptt iiic ,Itl i tIurIr ki thie ,irtiOrities rut AID. w1,,sC ciliabo0rItiur 
Iiadi this dIcLAIO1pintit+ psSib. 

We bilivt th,it uppritprirti tt'chiioiog, as dttintd intd put tO wirk in this 
tas iin, a 1i0, iriant On div fiiIg cOIntrits .itl tirit tite timoIesthaviii high 
role It All is no tiar. 

lHie Of1t is to IV prOjet, ,re \,\%ll 11re't tre, ['s0, LeIr t iti d ClIrsVllilt
evaluIIited, III it ,Icce,,,fI, are rt pIcated where approipriate. Al I Iris its 
vnork cut Otuit Or it - work which will cOntribtUte to tire bttterment of the 

"iiIrtumerable unititude tf s,1ll" untLertakings in huun denelpirig 

Francis KUPpeI 
Chair 
Iloard of Trustees 
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Introduction
 

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 
the needs and resources of the rural and 
semi-urban poor. ATl'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 quality of their 
live'. 

This Annual Report, which reviews 
ATI activities in calendar year 1984, is 
divided into two sections. The first part 
describes the philosophy underlying 
ATI's development strategy; the second 
part describes the actual projects in)-
plemented during 1981. 

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. Fhe 
program of Appropriate Technology In-
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, ATI acts as a catalyst in the aptrisAT p-atsasa ctays i te 

propriate technology process. In profes-
sionally designed and carefullymitored pres whichncvae 
innovtied projets, wchnopoates
innovative high-risk technologies and 
strategies which promise a high pay-off 

technical and scientific knowledge rele-
v'ant to the needs and capabilities of the 
rural and semi-urban poor. 

Promoting Private Sector Strategies for 
Development 

ATI uses public money to explore areas 
of opportunity for private capital. The 
investment in productive activitiec 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 ATI'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 eniploy-
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 services 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. 
A!though ATI's resources art too limited 
to provide all institutional s,.,pport re-
quirements, All's program and project 
design consider these factors. Institu-
tional support is either provided in the 
project itself or through contacts with 
outside institutions, 

Building a Body of Knowledge About 
Appropriate Technology 
In recognition of tile fact that any seed 
geriinat,,s best under favorable en-
grriat'mde4felvst.'ironniental conditions, ATI works with 
recognized authorities in the develop- 
ment field to help identify policies 
which foster the use of appropriate 
tecliiology. But studying policy, both 
p one aspect 
Postiv aridnnegaive isit onlyl 
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 
opportuiiity for ATI to increase its ex-
pertise in a variety of development 
strategies. Learning wha' does not 
work. in the long run, may prove as ir-
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 g( 
principles underlying the succe 
failure of development strategie,, 
staff members document each st 
the selection, approval, implery 
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 pr( 
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 al 
ed, the Project Officer returns t 
field to work hand-in-hand wtl 
proposed project partner to forrr 
a project plan, which includes, at 
other factors, market analyses, tec 
appraisals, and assumptions of 
factors necessary for success. Folic 

severe in-house scrutiny, the p
plan isthen presented to the P:
 
Review and Advisory Committee (F 
composed of outside experts fror 
international development and scit 
comnunities. Based on their advic 
proved plans may be modified b 
they are presented by the Exec 
Director to the Board of Trstec
 
1984, 25 concept papers were prese 
17 completed plans were suhmitt 
the PRAC for review and 16 pr, 
were approved for implenmntatiitile field. In addition, 16 Project Of 
made 46 field visits.
 

Once a project is formally appi 
and funds are committed', ATI 
members provide management 
technical assistance on a regular 
to implement and monitor the 
During their visits several times a 

ims 
ATI Project Officers observe, 
discuss with the project partners, 
gress and problems. If further spec 
ed assistance is necessa:y, ATI 
upon its Technology and Enter 
Development Group. This team 
proach to project selection and dev 
ment is an integral part of 
knowledge-building and knowlt 
sharing ATI advocates. 



AppropriateTechnology as a Strategy for Development 

Growth Through Equity 
lu , ' I\'ili , 

"Which workers increased productivity 
most in 1984?" This was the question 
on the front page of The Ecoinoist 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-assemblv line. 

80­

71-
The answer was: 'Fhe Chinese Peasant. , ,, 
The editorial commented: i­

"The World's largest and poorest 0 
industry is suddenly the one in 
which producti'Vity can increase 40- 4 

fastest.... The poor countries' -
new successes explode the old 3­
conventional wisdom that big 
dams, big irrigation systems, big 2,­
farms, big everything are the way 
to agricultural growth. The heroes 10 

of tiese farming revolutions in - -
China, Punjab, and other parts of 
the Third World are small-
holders ... Agricultural miracles 
start wheln 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-
mort is a clear recognition that 
something has happened to the 
economies ef scale. Technological 
devclopment over the last ten vears has 
made it possible that "Small" can not 
Only be "Beautiful," as F.F.Schumacher 
wrote ten years ago, but also "Powerful." 
As authors and corporate advisors 

lawken and Shannon point olt: The 
development of technologv 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 exanple in agricultur is 
the shift in empilasis from agricultural 
mechanization toward development of 
high -yielding seed varieties -- a 
transformation of genetic information. 
The computerization of garment-cutting 
tech niques serves as an excellent exam-
pie in industry. Feln years ago, 
technology dcvelopment was focused 
on faster and easier-lliandle cutting 
and se',. ing machines. Today,
developments mal, e it possible for six 

- - -­
,, i Malayv, 1r3 il -,h K,r,- IonK 1,-g, nsngIi 

AverageAnnual Growth Rate1%0-62 In Newly Induslrialized Countries INIC) GNP per capla 

people operating a conputer-controlled resource endtowment and local situation
machine to cut more pieces from the of the millions of poor people livng in 
same amount of cloth than 200 workers tile rural and semi-urban areas of LDCs. 
were able to cut prevtslv. The hypothesis ATI is offering is that

This new trend in the development of policies and programs which conscious­
technology has made the use of h%promote socic economic develop­
technology more scale neutral. When ment at the micro-level can produce
small is as efficient economically as growth at the macro-evel equal to or
large, small has an added advantage: sometimes greater than large-scale
small groups and smll enterprises capita l-intensiV national development
stimu,late innovatiIn, m(Itivation, and efforts. 
creativity. While the "Sall is Beautiful" issue 

This change in focus offthe develop- of Busincss Week demonstrates the v, lidi­
ment of technology presents a challenge tv If this thesis for the USA, we still
and an oprortunity for Third World need convincing evidence to support
developmei The comparative advan- this thesis in Third World countries. On 
tage some developing countries had in the other hand, development analysts
the form of cheap unskilled and semi- are starting to question the model oi in­
skilled labor will decrcase. The use of dUstrialization followed by the in­
micro-electronics in prodtUction will dustriali/ed countries, and until recent­
replace thousands of jobs. On the other 1Y,also tllOWtd by a small group of 
hand, the productivity of the millions comitri.s well advertised as Ntwl'v In­
of small farmers, small entrepreneurs, du ,trialized Countries (NICs).
and workers in the informal sector can Follow ing the Inal\'Isis in The
significantly increase, as demonstrated t.'CIIM0Mist (luolted above, Nicholas I).
in the case cited in icTEcounmist. KristOf Lses similar arg, merits ii his

Important successes have been New t,k Times article of July 28, ''Fhe
achieved by development strategies Third World: Back to the Fari."
which seek growth with equity: large- .... .. Farners, !iot industrial t\coolns
scale projects mainly concentrated in ur- are seen 11Ow as the pivotal figures who
ban or serni-t(Ir-an areas, using can help pull their countries from the 
sophisticated capital-inte:lsive tech- mire of indigence."
nohlgies, the benefits of which were to While the impressive national growth
trickle dw'n i the intended statistic: (if the "NICs" - Mexico,
beneficiaries. Ilowever, tile develop- MaIlaysia, Brazil, South Korea, I long
mnent strategy which AlI adv(cal i Koing and Singapore- -are being analhz­
growth through equity: large and small- ed further, attention might tocus on the
scale projects using technologies, sire- e'xperienie of those Third World coui­
pie and complex, adapted to the tries whose policies have been more 
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Average Annual Growth Rate 1960-82in Revitalized Agricultural Countries (RAC) GNI per capita 

supportive of the small fariner and thl 
small rural entrepreneurs. Thiese coun-
tries, which might be called tile 
Revitalized Agricultural Countries or 
(RACs), have a modest growth in (;DP 
(not as high as that of the NICs- but 
hlighe r than aeralge for tleir ii.ctOie 
groutp as classified b, the World Bank), 
and hlave shvow1 respectable and, in 
some cases, very hig hI rates if 
agricultural growth. Most important, 
the RIMs retained a large proportion ot 
their labor force in agriculture., 

These RAC's i ticIUid C 1311-r1in a, 
Guatemiala, Malawi, ' r i I .,nka, 
Cameroon, Kenya, l'araguaV, a1d 
Cllina. Thev ctver a wide range otf tie 
econimlic Piolitical spectrum, from 
centrally-plaincd to market-place 
economies, and from democratic to 
autocratic rult. The connecting thread 
among these colintries appears to be a 
successful n1urttring Of s mall-scaile iOr 
hLousehold production. 

The accotiipanviig figures cLiipare 
Average A1ntual G.rovth iln GNIP bet-
ween tile NIC's and the RAC!. from 

I0-1y82. The lines indicatc- tile percen-
tage of the work force ill agriculture iin 
1960 and 1980 respectivelv. Futther 
study of general tiLrends in tile distribu-

eniphtvm,,nt is stead\V or falling, and 
agricilturial employment is fall., faingt. 
Thew RACs Still show predomiiait 
empltO eAt in agrictlture and t0%wjobs 
in services and inliustrY hut there are 
indications that their industrial ,'mplov-
m,.,nt is risi i le ag riculIt\ lii 1lt'e c in ailS 
tlioant, 
The RA('s appear to have ath ieyed 

b10th a SutcCessul natioa1,1 otput record 
anId a successful record o di',tributiOti. 
Ill Other Words, tht RAC'- l)Vlir to 
have fti0iid that t'lusivt "NirMa" I 
d eve. 1pi C1t t',co no iit- , growth 
through equitY. I woUlM alrgu, that this 
is 110t an accideilt: by iiuirtL riig their 
smal!l farmt'rs, the RACS i' easig the 
labor paitis Of industriali/atitin and 
fostering economic growth at the saint, 
time. 

(iveti the va .,ries of labir statistics, 
ailt tile iiihiereiit coiliple\itits 0if the 
s,cial, economik, aiid political forces 
that underly national accColnts, I do not 
want to try to pit too fine a poiit Oin tile 
eample if tihe R(js. Fle e\pt'r'it'lle Of 
the RAC's provides a first indicattiOn t 
proof for the tht'sis that policies adil 
programs Which ctinsciOtUsly p'0iote 
socio-ecotlnlic lt'ehipliienIt at tile 
lin,'ro-lt'vt'l IIprodLce g-,roth at the 

tion ofl tlie labor ftorce ill COttlir grolip.i.la cr4 i-Ietvel et.i a I t io -,mt'tetilt'esOr 
shows that iii tie hindustriali/ed c.tiln- greater thati largt-scalt' Capita-iilltt'nsiV' 
tries, tit labor force in agriculture is tet'veIpiiieiit. 
tinv\, tile labor forct ill iridustry is high The 20 Litr Mire 'ears Ot developm1Ient 
lut falling, and new jobs are beiiig in tilt' RAC, ii cate that smiall tai b 
created ini tile service sector. B' contrast, puiwerful and susti1iable. Wh1i It' 
in tie NICs, ildtistriala inmployniit is development ,ahsts, economists and 
still rising rapidly, while strv'ice sector planiers ttrn their attention increasing-

Iv toward rediscovering small-scale 
agriculture, there also emerges a strong 
need and market for more and more cf­
ticient technologies for tle small farmer 
- for illstanc technoogies for the 

lindlidng and processing, of the increas­
ed agricLiltUral proidtLCe, iore eCfficienlt 
tools and equipment for use On the 
Small farm, and bio-techolihgical ap­
plicatitns. Not onlY has the farmer a 
need for teclnoltigies that increase pro­
ductiVitV Oil the farm, but to sustalin 
thetse on-tarm prdIuLictivity ilCrLases, 
there is a iieed aid a market f.i' non­
farm technologies. Better access to 
markets to sell produce, access to more 
aid iiproved fariii inputs, better 
transport, larger and better storage 
facilities are all needed. 

,\s deli istrated b' the project 
descript ioniis on pages 21-31, 
,.ptipriate l'chliniologV International 
has a prograll ill place which, if suic­
t'ssftl], will colitribLite to knowledge 
abott how to achieve incrt'eases inl pro­
diclivity and create eiiipliVlme'tit in 
small eit,,,'prises and til smiall farms to 
respond to this growing demand 

References 
'atil ; lwkei, I/I .\'1.1 r'il,'i, fli1, 

Rinelitrt & Wt'iiisto, Ni,,' lOrk, NY, 11183 
%'hannwti, (Diami(.oheti & Kristin Shmtimin) 

Ih,, ,\'1t1 Ca,t111111 I,0,,iM:,., dt'ii Press, 
Mnit'iit',,el ( lliidt,. I',-I 
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Appropriate Technology as a Strategy for Development 

Appropriate Technology: Potential for High Impact 

" Carin "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 
24,000 poor families by 20% (or 
$4,000,000) annuall\,? 

" 	 Can an -appropriate technology" i-il 
crease paln oil production for 5,000
farmers in Cameroon 1y 50%, with 
50% - 70% reduction in processing 
time, yielding annual income in­
creases of upwards of ole million 
U.S. dollars? 

" 	 Can an "'appropriate technology" in­
crease the annual income of 2,000 
small-scale swine prod ucers in the 
Dominican Republic b1Yat ]least
$300,000 per year)? 

Obviously, these are meant as load­ed questions -- to suggest that the types 
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 qua 
phenomenon described as "appropriate
technology.-

IDenionstration projects for which ATI 
provided technical, financial, and 
managerial assistatce in 1984 are testing 
hypotheses which would yield affir-
Milative an,\ers to the questions posed 
above. Moireover, r'2plication of the in-
novative elements of these patticular
projects - whether the replication is 
achieved through promotional efflrts b\ 
ATI, through positive intervention b 
other private sector or public sector ill-
stitutions, or even spontaneously" - call 
yield benefits measured in multiples of 
the initial denloi.stration project
objectives. 

During 1984, AlI workd with more 
than 100 organizations to develop new 
projects with ati expected inipact similar 
to the examples cited above. 

In December 1984, ATI s1aff coIclud-
ed aWorking Paper entitled Itl l,Impact
Approtriah' i'chiloly Cast'Studies. This 
document (available in reLIuiest) is be-
iig circulaied to tie developinet coin-
nutinitv illthe Third World and in the 
North ii Siippolt Of tlil' proposition, as 
stated in the paper's preface, that "ir-
portant answers to problems in develop-
nment call be fountid in small, commller-
cially viable, and econromically, sis-

C')I IN 'I')'ISS... I ""::. l,1tM1'1-could', 


tainable productiVe activities that have 
the potential to benefit masses of peo-
ple without major capital investments." 
It@
I Inpact Case Studit's is a first et-

fort to identify general principles 
underlying the success tfCOSt-etft'Cive 
development stateg ies that use ,ip-
propriate technology. The Stdies ,'eview
eight examples of. appro priate 
technologies which have beein widely
disseminated-- some even globally. The 
eaniple,, are: 
1.7T' 'kar1 1/lh/d/tottlnp tllfIlt/il. Safe 

drirking water is being provided to 
an estimated 121-150imillion villagers 
in India by these handptLmps. 

2. 	Oral Rehdration Thtrayit (LORT). The 

private and public sectors produLc 

worldwide stne 1)0 million packets 

of a glucose-electrolyte tni\tiure to 
combat diarrhea. 

3. Wt'r iutpii, Windmill ltr In/ii it 
At'ntiia. Over tile past two 
decades, approximately 60,000 water-
pumpiing windmills liwe been pro-
duced b\' the private sector. l-very'diy
300,1)0) people eceive water for tlier 
cattle, other livestock, and even 
holme ise. 

4. 	 /amoo-Riitrl Cmr'h'/'Raiol'iti
Sira,\'c liTmAs /Ii Tiaila,ti.Drinking 
waler catchunent tantks lissOMillated 
by i AlI partner organiation with 
All ,ssist1.Ice serve apprto\iaitelvh,
5(0,)1)11 rural people. " 


5. labor-ilh'nsivc RuraltAc'ss Ra/ds Prno-
,\'rillt' ii Kotwa. An appropriate 

Nt,,1,,,:t 5 0( ttt l , ,I'l 5,00 l ftt't, 

technology approach to the civil con­
struCtion functions of earthworks, 
production of aggregates, and surfac­
ing, Iias produced over 7,000 
kilometers of new roads, almost 50% 
tfwhich are graveled. 

6. 	la n/sotTu/l,'aells hiit tha. The low­
cost banboo technology tor irrigation
tubewelIs has, siince its introduction 
18 evars ago, been adopted on a 
llassive scale. FEstil.ltLes are thai 

more than 100,000 now are being us­
ed in the states of 'lihar and Uttar 
Pradesh. 

7. 	Runl Small Ialii mlonentls Ctm­
ponlt'ls Alaiiu/alt rt/nWi/Iuliia. \ith 
ATl assistalLe, a project partner has 
sponsored establishment of two 
private sector production and 
distribut titi perations whiclt inthe 
first two 'ears tf oper.tioti have pro­
duced rid sOIld loe than 2,011) o\ 
carts vi id 2,500 toolbar-plows. 

. lioiintii 	 Cootpittilvtli;tpitd Processipi,
1itt'rpi i,,'.In hntia. Twenty-five 'ears 
ago, seven women irvested 80 
rupees in a very lowv-cost nutritional 
snack food venture. ljidav this 
businiess generates sales inexcess of 
30 million Rupees ($3.75 million), 
and iiCicotint for 1i1ore [hall 6,000 
cooperatiV illt'nibti'S. 
Twoit these Case Stidi's --tile Il­

dia Mak I1 I lanidlputnps , adltthe 
IIlinboo-Reinfo,-rced (toncrete Rainwater 
cSttrage 'lanks in 'lhailaud -aIre sitn­
niariz,'d oti the pages.net 
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Mark I! Hanid punips In India 

The NIark II punIlp design resulted 

from efforts by private agencies in 
Northern India during the late 1960s 
and earl, 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 ir-
ported rotary drilling rigs for commnuni-
ty wells to tap groundwater sources 
otherwise inaccessible to villages. In 
1967, after cast-iron p, Mps failed 
repeatedly, a new, sturdier, all-steel 
liandpunip, called the Jalna pump, was 
developed. In t11e early 1970s, 
Maharastra modified the design Of the 
JalIna pu nip, which became known as 
the Sholpur pump. This improved
design wa s more professionally 
enginee-ed and accurately manufac-
tu'ed fo, uniformity and incorporated 
features now found iii the Mark IIpump 
(i.e., roller chain, a new pivot 
iechanism, and a pedestal to fit over 
the well casing punip). UNICEF assisted 
in further technical modifications and 
test dissemination projects. 

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

GATFForN ARDEN 
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scale were engaged in pu nip 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 I1handpumps per year; 


- Approximately 8,500 people now 

constitute the labor force involved in 

tile production of tile pumps; 


- At anv one time in India no% some 

50,006 individuals are drilling new 

wells and/or supervising and main-

tai ing e\isting installations; 


--	 As of December 1984, mor t' than 

600,0)00 Indian Mark If handptinips 

had been installed in Indian villages,
 
towns and cities. An average of 

20)0-250 persons are served per in-

stallation. This means that in India 

todayv, 120-150 million villagers 
benefit fromn the Mark II hiandpunp 
I chnology; 

- In tile past five years, Indian -­

nianufacturers have eXported an 
estimated 15,00) - 20,000 Mark II 
pumps to more than thirty develop­
in 

ATI analysis of the Mark I1e\perience 
suggests thlat the principal reasons for 
its initial and sustained success include 
tile follo%\ ;ng: 

Spout must be over a leg­ 1 

CEMENT 
10 CONCRETE 

300 minimum - MIX:2:4 

-8IHN UMS'MARK 


D ; ,7 

Constant field use proves the pump's 

capacity to d-liver adequate volumes 
of water to substantial numbers of 
people; 

The design is well suited to decen­
tralized manufacture at medium­
scale workshops with rudimentary 
eLItiipillent; 
The delivery anid maintenance 

-
system is highly effective and well 
organized (use of semi-sophisticated 
drilling equi- 1ent; relatively simple 
labor-intensce installation; and a 
three-tiered maintenance systen atVillage, subdistrict, and district 
levels); 

l assure unitorni design and inter­
changeable parts, the Indian Stan­
i Institute nationaldards has made 

standard design specifications 
available at no cost to all potential 
manufacturers; 

ile pump users actively participate 
in each critical step of* installation, 
operation, and maintenance; 

respected engineering inspection 
firms e\ercise stfficient control over 
manufacture and delivery to iiain­
tain high standards of qtality and 
reputation. 

NSTALLATION 0 
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Bamboo Reinforced Concrete Water Tanks Project 

BIILDING 1/,\AI)1-Rt1 I ))RCf;I) Cd ). IIWACTII RI. ,KS...I'DA ltihilnd uc dlltll?,10lsIk,'III."" h 

The Community-lBased Appropriate cylindrical tank which receives (and
lechnology and Developnlent Services stores) rainwater from the sloping metal
(CBATDS) is an affiliate of Thailand's roofs comnon in Northeastern 
largest private voluntar, organization, Thailand. A woven mesh formed from 
the Population and Comniunity Untreated ha mboo increases the tensile 
Development Association (I')A). PDA strength of the concrete used in tank 
created CI3ATDS in 97) \with financial ColStrlction and reduces the loop andp
and techlical support by AlI, to diver- bending stresses oilthe base and walls 
sifv its services. Once ilplace. (_IlAI)S of the tanks. The basic design now, 
began generating rural development employed by (IAIDS has acapacity of
projects to improve the income and 1f,3010 liters ind is adapted from designs
quality of life for rural Thais. In fact, previously developed by Khon Kaen 
many of the CIIAFDS prograns illwater University with support by the Thai 
resource development, cottage in- Division of Sanitation and UNIC T. 
dustries, agricultural extension, etc.. te d Of 1984, CAIDS had
predicated oin the participation of tile- niobili/ed tech nical, organiZational, andev 
pansive PDA network of family plan- financial asshstance to construct more 
ning acceptors, volunteers, and growing than 7,000 bamboo-reillforced concrete 
staff active in approximatelv 16,00(e 
villages throughout Thailand for indiidual househo lds The par-

Eighty percent of Thailand's popula- tiCipnlds ill oldm sTribute theirthoup 

tior, or 18.5 million p.eople live icn
51,000 
 o\nI) labor and repay all material costs,Thai villages. PDA and Dplus asmall surcharge, into a revolvingcentrate their efforts in Northeastern h1n fund.
Thailand, the poorest and least 
developed region Of the COULntry. One- B estimates betlweenil(AHl)S thiat 
third of the population of'thailaric live.; 30),100) - 50,)0) ruirdl people curretlh 
in the Northeast; and their incone, is receive direc1 benefits flol the (lIAI).
one-third that of tilenational average. Tingnam progran. (BAI)S believes 

Shortly ,after its incepti, n, ClIAF'L)5 that a total of betw\een 7,50)0 and 10)00(
began promoting the dissemination it additioral tanks willi be purchased by 
a low cost water storage tank or cistern villagers illNortheasterl Thailarid over 
(or "Tuignain" iii Thai). Fle techniology ieperiod 1985;- lt)87. Projections to lIL)L)
involves a banboo-reiiiforced conrcrete indicate that the prlglainl Wxill providL 

.J.l,.'.l Il,, I. ll,ttlol'to ,lh . 

sanitary drinking water to up to 200,000 
people. 

ATI analvsis indicates that the prilary 
reasons for tileco1ntinuing success of tile 

IAD 'ater tank prog ram include 
the followving: 

ia well-known entity whichisATDS' pareln organiation, has)A, 
been involved at the village lev'e ill 
I 

ii planning and community, sr­
vice activities f vrnal dnc\,ears. 
There a re willgrs ticiatea 

illDA and are willing to participate
 

I providing credit, technical,
 
logistical aind organ iiat iona I
 
packages, CIBATDS helps villagers
 
overcome the obstacles the would
 
face in trying to build tie water
 
stlage tanks oiltheir own;
 

The technology cosen was familiar 
to enough people inthe pro.ject area 

to generate a viable thresh hold of
 
support arog opiipan-nakers and
 
eventual participaits;
 
A comprehensive and participatory
 
needs assessnment and techilolgy
 
choice and adaptation proess ill
the
 
earlk stages of the project pa'ed the
 
wa' for a solid technoloy financing
 
'Ind dissenillatioln scheie arnd effec­
tive project iaiagement strtut LIre. 
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Appropriate Technology as a Strategyfor Development 

ATI's Agenda for the Coming Years
 

In 1984, following several months of 
discussion between AID (ATI's major 
source of funding) and ATI, ATI adopted 
its Long Tern Strategy as a program 
guide for the next fiVLty . This docu­
ment serves as the framework for AT's 
Annual Work Plan, prepared each fiscal 
year ill conjunction with an operatingbudget.

This Longt.lrn Strategy is not etch-

ed in stone; it is reviewed and adjusted 
regularly. As this Annual Report goes'', 
to press, ATI is discussing with All) 
specifications of a section on the follow-
up and replication, in other 
areas regions of the world, of technolo- 
gies tested in AI's demonstratien pro-
jects. The Annual Report for 1985 will 
report on this Rf'plication Addendlum. 

A portion of The ILong Term Strategy 
follows: M 

"T he ftn n m enta l objective of AT I is
thatprogramsto implement 

demonstrate the uti'ity and cost­
effectiveness of develc ment strategies 
directed towards rural and semi-urban 
areas which disseminate commercially 
viable and econonically sustainable 
technologies adapted to the tesource en-
do'.vment of the rural and semi-urban 
poor, and to facilitate the use of these 
development strategie, bv ot her 
organi/ations oo a wider scale. 

"Due to its lIimited resolrc's, A 1I has 
selected specific areas in which to focus 
its energies in order to effectively pur-
sut' its objective. 

1: 	 AlI directs its program toward bring-
ing benetits to tht poor- in rural ari 
semni-urban areas of developinIcountres. 'thagh ndvulprt-
ountries. everl dusgn pro-jeICts Mferl 110W se eal gro uIps Of 

tended beneficiaries, "A"l'sprimary
target grop rtetains tht'rurl d 

seli-urban poor; 
2: 	 AT! tocuses its activities within threte 

technical areas: agricttlttral produIctS
processing ad tiliati f 

agricultural wastes; local mineral 
resource techtologies; atd et, ip-

ment and suipport for small farms; 
3: 	 ATI emphasizes that the develtp-

iint and tiissemnination oif ap
prtnri iaf ,scitnce
propriate techno!ogv require a multi-
disciplinary approach; however, 
within this approach, Al'l will have 
aI"hard" tech lOIOgf At the core of its 

rograms atnoprojects. ' p--
"Al's field program is based upon a 

close, cooperative partnership with local 

, '. 
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institutions, predicated upon the through the purchase ot raw 
assumption that the achievtment of materials from the poor; 
meaningful, sustainable growth and ima- - government e\tension efforts which 
provemrent in a particular region must have potential for dissemination of 
directly involve local people iniall stages technologies that can be used by th! 
of the developmer, process. ATI's rela- poor; and 
tionship with these local organ i/ations - financing institutions which have 
involves an e\tensive amount of com- potential for dissemination of 
munication and planning in idlentifying technologies that can be used by the 
local nteds and priorities, and their rela- pool.. 
tion to and interaction with project "Incol ljUtliCtioll with AITs emphasis 
design, development, and implementa- (n facilitating productive activities that 
tion. ATI project holders are characteriz- pro'iLe hlglerm bt'nefits to the poo*, 
ed bY a significant outreach capacity, a AlI stresses that technoogies anid prt­

capcity to ma nage project fttnds, to in- ducts introducedi mlSt prove to be coi­

plement a specific project within a merciall' viable and economlically SulS­
sptcified time frame, and to imonitor tainable. In other words, product ionte i iantJl Illt th Pr jc .sevalute the project, 	 systems introduced in a project must 

"In the process of working with sub- prov".to be viable bv convtentional stdn­
project implementing organizations, AI dards of business analysis. AlI also 

will continue to direct its 'nergies takes into account thte btnefits that ac­
toward thte Lveloptnnt Of strategies crue t the intended beneficiaries 

which help to integrate and, when through forward and backward 
mCssarv augIlent the taletntS of e- linkages. For t'\atnple, ATI Might sup­

isting local institutions, partictilarly: port a productive activity which pro­
-- private organi/ations with stroltIg iises otilh a marginal rate of retrn if 

links to the poor that can identi'y op- the added incotiit' to suIppliers of t'aw 
ptirtunities atitd provide services to materials to the t nterprise is Significant. 
rural small -scale iniistries; In addition to prtovting that tech tdogies 

antd tech ntlogv ,nstittitn,.-; are commercially v iablt. All em-
Which ca 11,rOwil 0 innovative phali/e, that tC11110logieS ,rod produc­
' t 

techiology and lgiddlat' ill adaptitig tiVe ICtiVities itItrttdutct'tI must prove to 

tecItilogy to cotidititWs Ot the pto- Ne stistainable in the long riun. 

pIt in the project artas; "Intovative t'lt'tntIts relating to 'h,ird­
private entreprenturs inivt'stitig ill ware' might be ach ievt'd through 
sma II inld itst r ies wit h st ro ng lipgradig I traditional technologies, 
backward linkages to the pooir adaptiig itchnoOgies utilietd in other 
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geographical areas, adapting and/or vironment of each region or village in volved mlust not only be disseminateddown-scaling modern technologies, in- which it is introduced, The necessity oftroducing technologies de\'eioped on a wide or significalt SLale but mustin ensuring the av'ailabilit, of reqjuiredR&D laboratories, or a combination of 
alo be disseminated in a cost-effectivesupport SyStemS t uderliles tileimpor- manner. Illthe above eaminples. Innovative addition, tiletech nologiestance of integrating the talents of localelements relating or products introdlced mutS prove to beto the 'soWtV' Or 

support 
orgallni/at 1[oS,as discuLs"-S'd above, cLrnmercially viable and economlicall,s'stems in ight be achieved \\'hen integrated, tilevaried talts ot 'ustainable.through a.aptation of orgalli/ationl!, these

managelent, accounting, or 
organ i/ations can complement "VIlin a p)roject has proVn to be slc­financial each other in providing ,i complete ce'stiilSVStImS, ilarketilng efforts, in the field, its innoX'ativ'efin anciing package (fnecessary, support s'ste nls. LcILitllts
mlechdnisls (Slch as adapting franchise ariV consid1e red for replication'For a project to be consider .ed suc- onutside the ptLrvie,\ of tileoriginalor lease'purchase arrallngentltllo ral cttil, the innovative eillelt(s) ill- project."

sittuations), or training programs such 
as training paratechnicians). 

"All technologies must be IccoLm­
partied 'an equally' important support
syslie ai ned at adapting and in- . "
 
tgrating tie particular technology to 
tle tinirju' physical and cultural en­

At,\A.x'I-r~~ PlA.\'I .AlIIYA h,,r ,l'vl,l, ,ai+*'"
mint,., n, ! n i ;cl a ,,*/,,*,i,!, /if 5n,,r li­

"Mla twtl I apa ituolpl dall Of2: pt 

P / 't lI 
. l t q k;II (IIT, 0t.l\ / ct lttl'" l," -il ' " ' "
 

lh',,tc\ lt ,.oht ., ,,
. 3..g ht''!,ml 
 .." .... . .
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Appropriate Technology as a ,Strategyfor Development 

Macro-Policies for Appropriate Technology 

of approliriateEDITOR'S NOTE: AdvocacyI/ ... 11 

teClmWOlgy aIsa deve0lopment stithQ IV- " . :
 

quires active tarticpaiiol in t polic,Idialogue with Governments and influciltMial:. 
institutions both ill tilt Third World and 
ihtehtted natims. ATI has coitnlacted with
Francis Sh-wart of tilt, Institute o!fCom-
ntoltnuvalth Sltudies, Oxford, Enlanllld, lo i,.V-

ailn"tlrhlolhi 7!wtl olT M 1 
attlill¢t oP~~'~~ ' ~ttt t 

policies anld it'sit;app~ropriate technIIolo 

dcut'lollinN c This Dr.t'Ollries. article 1til!st-t'wtl dt'scribles thc polici! st ldit's being 

'ndttc'd I./ei'/l It c er s which slt' is 
S1110rViSin,. These s Jt).,precededtill
!)I/ 

,veriic
a,in wiit/h Dr: St'artl pr'sents her
mlajor conclusions, art, ehd to b~e 

publli ed !7.ItATI il tl nnu, 198:). 

This project is designed to identify the 
set of general government policies 
which would be conducive to the in-
troduction of appropriate technoltgvOn 
a wide scale. In addition, the project 
hopes to contribute to our understand-
ing of how political circ InstaInces 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 probabilitv of 
replication on any scale, 

The project consists of eight studies 
in a number itIdeveloping cou ntries. 
Each study covers different aspects ot 
the question of govei nment policies for 
appropriate technology. 

FoLr Of the studies are completed. 
Ashok Rudra has surveyed policies 
towards Indian agricultura'l technology 
over the last few decades. I le shows that 
ii' the last twenty wears, government 
policies have tended to favor '.:l_-
propriate technologies - ,.,,,lh trac-
torization and chemical fertilizers. The 
study identifies a more appropriate :;et 
of policies, and analyzes the political il-
terests responsible for past policy 
choices. 

Raphael Kaplinsky eamines choice of 
techiiLue in sugar processing in Indi, 
intd Kenya, identifying the policies, in 

each Colntry; which led to the particular 
technological choices. MalV of these 
choices il"vohxed in appro priate 
techno!ogy (capital-intensive and large-

0 

-S.... ' ULGAR CANL CRUSHEP 
' . A f\aw-tl,,hics and their 

cftdll'. tl' 11 h0b,,y(1hoite 

~ ~ ~ ~ ~ ~ ~terhin hi 'lto ~ ~ ~ l th. 1,0,1l,,, .s.~ 
imill'tittJ1 , S111111t0,at 
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scale). One major influtence on choice 
of technique in this Lase was the price 
of sugar cane. Decisions were made 
without consideration for the implica-
tion for choice of technique in process-
ing; another influenc' was the size of 
the farms producing sugar cane. The 
studv identifies the major interest 
goIupS affected b'various policies, and 
how their power over policy-making led 
to the particular oItcome in each cltin-
try. The study is particularly relevant to 
tle AT movement, which has been Sic-
cessful in improving the efficiency of 
small-scale techniques in this industr,. 
Therefore, policies to encourage thC 
widespread adoption of the appropriate 
technology are now required to secIue 
the dissemination of the improved 
techtnology, and to ensure that the 
research and development effort has 
results in terms of the tech nology in use
in the industrv. 

Jeffrey lames has reviewed technology 
choice in parastatals in Kenya and fan-
zania. He finds that despit' the m1any 
differ'nct's betwe'en the twt, ctuItrits, 
choices have betn generally imap-
prtpriaie, in terms Of stale, capital-
intensity and protdutt. The IlOtiVatitrls 
of decision-niakers, within tht 
parastdtaIs, intteract iing with the 
cot n,,ic t'nvirtlnilent, are fotundtI t be 

responsible for this OLItCtOlle. One iii-
portanl inflIeLnCt is the priority given 
tt m,1xilizing output, at almtost aiiv 
cost. In tilepr'\'iliung Ct'nvirtlinInt of 
aCtit shli'tagt of fttreign exchauilgt', this 
letI to the adoptionl Of teclIuioltgit's stip-
plied oii credit Irom abroati, irrespective 
of tihe appropriateness. Inaddition, the 
objective of maintaining "high" (i.e., ad-
vanced country) product standards was 

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

Gustav Ranis and Frances Stewart in­
vestigated rural industrialization, corn­

paring the Philippines and Thiwan, 
focusing especially on the linkages be­
tween agriculture and rural industry 
and services. Both countries have had 
d gtood performance in agriculture and 
both have e"perienced sustained '\pan­
sion ilrurl indistrial -ctivities linked 
toagriculture, but the e\p,IIsitOn in rural 
intlList r has been much mLore rapid in 
laiwan thanl in the I'hilippins. The 
stuIdy traces the factors iesponsible lt 
:his difterence. These include the nature 
of agricultural development, notably 
crop composition and th' rate ofmechanization, organizational choices 
ill
proc ssing agiicultural products, and 
the e\tent and distribution of riral in­
fra'struct 're. The stLItv identifies 
policies Which \'l Stt ruialstrengtht'n 
linkageS, tht'rebv gt'nt'rating mort' rapid 
growth in rural intlstrv, which in turn 
would promlote agricuilt,Lral tdevelop­

Lt'nt. 
Other sttditS still in process include 

an investigation of improved ctoking 
stoves in Nepal and manunal irrigation 
pumlps inlBangladesh. One studv ex­
anii'' s lt'e fftts of governmnCet stall­

dards in raising productivitV illmacline 
tools in lapan (historically) and in coin­
temporary (ihiii,l. ,\l investigation in­
to tLechnica1 changt illindlustry iui Latin 
Allerica vWilllLucidate policies likely to 
protdice illappropriate direction illill­
diguiouFs ttchniical chlinge. 
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Appropriate Tchniology as a Strategy for Dez'lopment 

Upgrading Traditional Rural Technologies* 

Slightly more than a decade has 
passed since tile Publicat il of;
Schtiiiicicher's Sooall ISBcncIfcI. udgin;
b the subsequent prom inence of the

pprOpriate technology concept i; thedevelopment literature, one iiglt co n-
-lude that Scli.uniclier's central 
message hcas bi'eii at least thoroughlyI 
exa,iied, if not widely aCcepte2d. 
flowever, close inspection otf the 
literature shows that such a conclusion 
is not warranted. W\hat Sch imaciher ad 
rocated was I redirection of develop-
ment efforts in ftOr of the non-modern 
sector, and in particular, the application
of "intermediate technology" to improve 
the standard of living of this sector. In 
contrast, mo: Of lhe literature has 
focused on thie Modern sector, addrst'5s­
ing the technolOgical problems posed byinternational transfers of technolo vY,,,
multilnationals, tactor price distortions, 
etc. Wi th few exce pt ion s , t h e co rrespo ll ­

ding problems of the non-modern sec-
ior have been nCglected. Tle purpose
of niY paper, l!;Nradilcc\ FradiiticolRullc'chcicclo\,,i, is to begin to redress tliis 
imibailaciei a tc crgct' fc" i'Iei tl ini-
terest in Schiiacher's crigina cciioncern 
with the c.cn-mccdOLCn sector t,iSC lilep ri ina ry fc ucis cf p ccfic kes fccr appr copri ateperhnhar CI I oiist.o prpietecli-cclcg"'. 

The Mocst cccii11i0ci perspective ccf 
those whcc hax'e fccused Oi the 110cn-
modern sector is that the sclution toi the 
technology problem is to make more
productive a lternatives avcilcbl_' to the 
poor. This view is inadequate fcr severcl 
reasons. First, it begs the qlieSticli f 
Whether alternative teclniiitls slcc tlld
comprise improved versions of tradi-
ticial methods, downgraded variations 
Of nitcderr. methods, or entirely iiew 
alternatives. Second, focisiiig exclusive-
IVoi that part Of the non-moiidern sec-
tir in w hich the poor are located, leadsto neglect of the dvnamic linkages with 

other parcs of tix economy on whichthe ultiiate success ccf pcclicv Ofteihinges. And finallh, by iiking tile 
adcoption cf app opriaite tet cli igy t i t 
end result, the issue oif the efficiencN' 
with wic the idipttt tecinitcts cinr' 
used cxer time is igncred. 

Llpi yicTraditioii lu i c /chnli'sadvocates a more icivianlic ind 
"holistic" approach ta thle technol gical 
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problems of the [loln-nOICderI' sector. We,'
beini making the c.si fcr upgrading 

idVlV-used traditional teCh liclues, IS
oppsed to policva f down-scaling11ccd .'rn 1hci dcccg\, c" genier ccti ng, eni-II~ rlICII]g'O .- C1IMn -1tirelY iece aIternativcs. ILereIfter, We 
,u'gLIe that 1ci 1dClIdte Upgriding 
frame vork niist take into ic-tnt that 
the aid,:ptiOi Of improved techiicclccgy is 
onl' oie link in i d'icii process, that
what occcurs in the non-modern scctr 
is depeident oi tile relationship of this
Sectcr to oth'rs ciid that ltercOgeiiecOuS 
p v'ertY ,rOIcips are ,lt C d illii difti'ctt'tl 
wayxs by the pltiCtr form of 

Upgradin_, priccess. 


'File pcint of departuetf L.l; din 
,TraditionalRural 'tlc c /c,'6S is the view 

that bt'cau e there art vst iiu nibers ccf 

rurl por Who are dependent p on 
traditional techologies farmin and 

n11-1a11 11di'ities, consi Ct,'able scopet'ists fccr ilex'iitill,' inas! pcvertvtI rccgh uip radiiio tl prtltiVitv ccf 
I ts0S t'chW, i.gis. Si, far, tile pred llii-

iiciit response has bt'n tc fccus iii t 
ti (ergineering) prblt'ms citechnical 

gtieting i 'cc'ed ttclhnlocigies ciitd, 

hIcc i lesser de_,ree, ci the problem
dlisse'innatiing informatii about the 
i'w teciiologes. This respinse is too 

." 
'T' 

, . ..t , i cm\0_0'i\' ,,, ,' , 

iicirrVcw in tict it igncres economic 
issues thit ire critical in determining the 
cIi tClme cOfUpgrading efforts. We ad­
\'cate I bicader concept that locatesc gr i i n cc i e t cc i ee i c e e cupgrading in Icontext of heterogeneous
povert, groups aln1d coin plex intersec­
tcr'il linikages and in xhich the adccp­
ticcn Of iniprM'.d tecncclccgy is cciil' d 
iiecessarv coCnditiocn of di sticcessful 
OtltC.tcme. 

The import ftItis e'xpnded ftcLs is 
tc Shift poico ciiiplisis towards con­
sid'rtici cIfth f,Ictorsse tliit det,­

ti ll'lbillv ofo , aivt'rstnpro css of
ollt'ltit'dihe uIiiprabit., clfis rccuiescl 

those conct'rnt'd Witl policy to consider 
t li' natil Of tile iint'rd'p'ndilecies be­eit' 

Iee ii tra ditii il prcdtctrs ind Other 
econicmic agents. (lFcoioiiists refer
this S I"ge nrl 

to
equilibriu m" ap­

p schg). 'ntalei 01 theseT il­

t'rdlt'peileicies must coidtluct'.'dwithhl tilt frainewik Of 
be
I d i iic,uia ,Iswell cs c stit ittit ldclogy. 

Vithin c fitramework Of tilt broanlt'i­'t cippr't-hi, tit flcchx'iig ccnstitutt 

('cuiid'i'cd ircm Wcciking l'alvcr I'rc'pred 
ilr ,.\l il 19,8. 
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the specific factors on which policy
ought to focus: 

a) Dissi'imiioo: There are several 
characteristicsoftraditionaltechnoogies
that give rise to alternative ways in
whatic n e tnlg ive d l 
which e% tchnologies should be pro-
rooted. 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 betwee2n those that are 
located on the farm and those associated 
with non-farm activities. I lowever, 
whatever the combination of 
characteristics comprised by aparticular 
technology it is the ability to determine 
user requ,irements 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-
vironmnents where interpersonal rela-
tionships between groups are highly 
unfavorable, 

b) Uetero'nu.it: The poor are often 
highly heterogeneous, occupationally
and spatially, and new technologies are 
likely to have adifferent impact on these 

petitive relationships betweenl sectors
1 3also give rise to further necessar,' coil­

ditions for- the viabilitv of upgrading 
that are described beloW. 

C) Linikai , cs: lech nologies iproved by 
upgradin.g most be viable in tle long
term if the\' are to have any real effect 
on tile alleviation of po'ertv. Thus, the 
potential of upgrading must be judged
against intertemporal criterion as well as 
for immediate economic impact. The/.long-term condition will be let neither 
by a merely once-and-tor-a!l ilprove­
ment nor b\, one whose viability over 

.- time depends on continual subsidi­
/atiol 

The reqIiire ien t thIiat tech ii logt"eIb 
competitiv'e ove' time at market prices

that traditional producers must 
compete with the products of the 

dy'namic modern sector 
(or with imports). The onutcinme Ofupgrading then depends not only on 
the intrinsic characteristics of the iml­P0'l.\'.'l.\;.,i l,,,l ,wmm,,Nt.l. 111"lh111. proved technoloey but also on policies 
that determine the ccntext (e.g., prices)
in which tile competition takes place. It 
further depends on the nature of the 

groups. Research should focus not o- backward linkages that are established 
ly on the impact of upgrading on the with adispersed rural capital goods sec­
liet rgeneoUs groups comprising the to, since these linkages influenceporVn each particular case, but sh otld possibilities filr innovation in tile con­also examine tile effects on specific tinuity ol the upgrmding process. 
categories of poor people (e.g., women) The evidence points to the role of themithmi the groups. A matrix approach overall rural development strategy in may be a useful basis on which such determining the extent to which the 
empirical work could be initiated. 

relationships described in the previous
c) Effici'mn.m in use: The impact of paragraph are conducive to the long­

upgrading on the poor depends on the term viability of upgrading. Where a 
use that is made of new techimlogies "bimodal" strategy is colowed (i.e., one
afhcr they have been adopted. lowever, that is based on a dualist size structure 
empirical evidence on 'he extent of il- of farnl and non-farm units), policies
efficiencies is scant. What data are and resoulrces are geared to large-scale
available suggest that these inefficien- units and the resulting economlic en­
cies can be substantial and that the\, can vironment "chokes off" evoultion of the
be avoided or reduced if a hi4h dcegree upgrading process. In .ontrast, where 
of involvement of local users is elicited a "unimodal" strategy is pursued (i.e.,
in the design and implement tion of thie one that emphasizes the progressive 
new technology. modernization of the entire rural sector),

the macro-environment is far more 
d) Iroduc'ts: Most case studies refer to favorable to the long-term viability of

improvements in processes and pay improvements in traditional technology.
relatively little attention to products. l3it One may conclude, therefore, that the 
in the non-farm component ol tile rural potential fi,r inn\ovation of an upgradingsector, traditional producers must fre- approach depends less on any intrinsic 
t . -ntly compete with the products of aspects of the approach than on tile 
the modern sector, and the simulhtmwuis overall policy context in which it is at­upgrading of prod,,cts and process,,s tempted (and the manner of its 
seems often to be necessary. TFhe con- implementation.) 
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Appropriate Technology as a Strategy for Developmient 

The Technologies Involved in ATI's Program 

ATI focuses its activities within three "N
 
technical areas: (a) agricultural products
 
processing and use of agricultural
 
wastes, (b) local mineral resource .
 
technologies, and (c) eluipment and 	 ' ­
support for small farms. 

Examples of technologies encompass- ,
 

ed in ATI projects within the three . . '
 
priority technical fields include:
 

A"[nro'sing an,,d 

List' of Agrict tral Wast's
 

A. Agricultural Prod Pructs 

" 	 Small-scale pressing and extraction J.,
 
of edible oils such as palm and
 
sunflower;
 

" 	 Processing of cereals and staple t
 
foods such as the milling of millet
 
and sorghum1;
 

" 	 Production of animal feed from
 
agricultural wastes;
 

* 	 Processing of fruits and vegetables; 
" 	 Upgrading of traditional wool and
 

cotton spinning and weaving
 
techniques.
 

c,,st-Ctft"II , I trr hthII ,, wd y smll twmlsI, I NARF'S N I P...Thu, FI, c,a 'w IIIINpl,Cs,' II Intu I Iu ,tp 
B. Local Mineral Resource 7i'chnohogis 

* 	 Small-scale production of cement 
and cementitious material such as In the design, planning, implenenta- avoid delays, dependency on sole 
lime pozzolana mixtures; tion, and evaluation of ATI's dissemina- source suppliers, and the risk that 

* 	 Ferro-cement applications such as tion projects, both "hard" and "soft" tie government will not always 
water tanks; issues need to be addressed with allocate scarce foreign exchange to 

* 	 Small-scale production and use of respect to the appropriateness of a par- purchase spare parts overseas. 
lime; ticular techlogy for a particular situa- Man' failures in establishing con­

s Production of clay products such as lion and setting. AmOng the principal merciall' viable and sustainable pro­
ceramics, bricks, and tiles as well as conditions and issues are tl,,1 following: ductive activities are due to the lack 
the improvement of production of adequate and consistent quality of 
methods such as ovens and kilns; "Hard" Technology Conditions the product. It is essential" to 

* 	 Production and use of stabilized and Issues establish reliable means to provide 
earth blocks; 

e Production of adobe based building The range f technical options cost-efficient quality control for rural 
materials, should be reviewed and the most and semi-i rban small-scale in­

cost-effective technology should be dustries projects. 
C. Equipm'nt and Sn;', tot :;,nail fi ' s identified .* 	 Small-scale application of bitn- The technology should be carefullyIchnology must have passed the evaluated.

tealchles sucaioofbiumo- research and development stage, and The choice of technology needs to betechnologies Such ,as Rhizobiu in- the results should be known. matched with the skills and educa­oculants and processing of cassava 
into high protein animal feed; The technology must be fundamen- tional level of the people who will 

* 	 Manufacture of hand tools; tallyV suited to the physical infrastruc- use the technolog'. 
* 	 Production and marketing of rural ture where it will be used. l.ocal con­

transport equipment such as ox carts ditions (e.g., available energy "Soft" Technology Conditions 
and other aninal-drawn imple- sources, transportation and coin- and Issues 
meints; munication systems, etc.1 Which con- The poor's lack of capital and inade­

* 	 Water catchment, storage and strain technology choices in each quatC ICCCSS to credit are serious bar­delivery systems such as the region or area mLUSt be carefullh' toaiersdsvloeitret in rurl and 
dissemination of small-scale rain- considered, semi-urban areas, and to their 
water catchment tanks; Equ ipmen t and machinery must be mastery of productive technologies.

* 	 Production and markcting of small maintained and should be capable of I.acking the cash to purchase equip­
farm implements developed by inter- being repaired by local technicians. merit and supplies outright and the 
national research centers for soil con- Spare parts should be available and, collateral and security required for 
ditioning and water lifting. preferably, manufactured locally to conventional financing, complicated 
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vet cost-effective financial ar-
rangements must often be devised to 
support even relativelk small 
investments. 
Producers in rural areas often en-
coLnter serious barriers to getting 
their products to market. Marketing 
arrangeme nts must be adapted to 
specific lOcal conditions and trade 
.l'actices to Clllpelaltflie fr inaIe-

it.1te transportdtiol and cointiiii-
cation s'vstelns. 
The labor displacement char,icter-
istics of the technlogy should be 
considered, especially with respect 
to wonen, 
Whether "simple" or "sophisticated" 

technologies are chosen, tileopera-
tion, management, maintenance and 
repair requirements need to fit the 
skills and education of tilepeople 
who Will use tile losttechnology. In 
cases, howeve; acertain alount of 
training and edlucation is necessary 
betore a technology can be slc-
cessfullh introdtuced into rural 11nd 
snli-urall 1 i er ofareas. I)tie tit l 
labor and chanlges illthe tLechnology, 
this aspect needs constant attention, 
Ilcal institutions which are available 
to cater to these educational and 
taining needs should be geared to 
tilespecific needs of til'rlral and 
semi-tirbai pool. 

Beginning in tilelast quarter of l983 
and through calh 'ndar year 1984, AT[ 
commenced 22 new field projects under 
tile priority technical fields outlined 
above. Each of these projects has a 
balance between the 'hard 
technology"lthe technical component­
and tile"soft" techohogy--the s\'stems 
throligh which people can utilize tile 
ttiC[li hogv'. 
The technical compolnents which 

form the b,isis Of tilefield projects 
tindertaken by Al'l in 19!84are detailed 
separately on pages 21-31. Fr illustra­
tive purposes, nore specific descrip­
tions of the technologies and technical 
issues in'",lved in AT1 projects follow. 

Rhizobium Inoculant Technology, Thailand
 

Tle 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 rhizobiun 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 seed and aninal 
feed. 

Rhizobium is a gentis 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 own tissues and for 
storage in the seed as oroteins. The in-
oculant is dusted or applied to the seed 
at planting time, and .s the rootU 
sprout, tile 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. 
ANi's project in Thailand seeks to 

develop a way to decentralize the pro­
duction and packaging process in order 
to obviate tileneed for cold storage and 
transport. Production of the inoculant 
is essentially a fermentation process on 
sucrose and other nutrients, then tile 
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 inoculani 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 tip to produce 
sufficient quantities of inoculant to be 
used in marketing trials during the 
following planting season. 

At'll l IIiRL..ht /S All hi,/t,,'dh,/,',h 
,,1r,,dj, ttll ,,, ,i,Pp,''.,#,,.,, 0,-
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1iine Kiln Ach2'no.iO ,, Costa Rica 

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, calcination, and 
wdration. 
The process begins in the mines,

where the limestone is mined by hand 
with pick axes, chisels, and dynamite. 

At present the kiln:; are wood fired. 
This creates environmental problems 
and lowers the quality of the lime. 
because wood ashes mix with the final 
lime product. [leat escapes through the 
open top of the kiln and through the 
Iront part. Once the calcining process
iscompleted, the supporting rocks are 
knocked down and the limec is extracted 
through the fire hole. This process en-
dangers the workers, who sometimes 

Celsius. 
The basic problems in the existing

lime kiln technology in the Caribbean 
and Central American region include 
the follo\\ ing: 

- Because tile walls of the kilns are not 
adequately insulated, fuel is wasted; 

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

- Lack Of uniforml size limic.;one 
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 in­
prove the lime kiln designs and tile pro­
duction process, including steps to 
assure a nore uniforn quality of 
limestone. Some of the changes propos­
ed for the basic kiln design include: 

(a)changes in the firing funnel; 
(b)construction of a sliding ramp to 

facilitate tile continuous discharge 
process; 

(c)construction of a comnbustion 
chamber ; 

(d)introduction of heat circulation 
system; 

(e) introduction of wood feeding tunnel. 

Major Components of an Improved Lime Kiln 

.... (Proposed.Cover
(Proposed Cover) 

Limestone rocks 

Storage zone 

Preheating zone 

Cas iron lining 

Fine particles of 
lime f 

area 

Calcination zone Hot air flow 
-Wood fuelchamber 

ashes 

iExit of the li 
I 
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Brick Production, Botswana 

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

The project will introduce neCW 
brickmaking techlnohogies to the ,ea. 

Pl'esent brickinaking technofogies 
a1valilable in Bttswana do not I 
tlemiiiselves to nied iuIor s01iiall -scae 
production wiich can both compete ef-
fectiel' with i importedt bricks (in ternis 
of qtilit\') vet can also be available ,at 
ItW cost tO polrer families. lihe prin-
cipal productitn problems eiicounteredby'med iuni aid small-scale brickvards 

whi chithis project 'ill ,ddress are 
defects in the brick firing p .cess, ind 

IOw teisile ald comtrpressive brick 
st reiigtl. 

The technological inntoations t be 
itrodtrced inl the project include: 
1.A 4 rmarnt'rtd Kiln: Prior ftr this prtt-

ject, truly clam ps (also called Field Kilns) 
had been Used bv ATIs Project Partner, 
the Miinerals I ftlding Trust (NI[IT). 

While the capital costs of the Field Kiln 
are virtually' nil, there are many disad-
vantages, such as poor heat distribution, 
inefficient fuel consumption, and high 
labor costs. As a result, a large percen-
tage fbricks was below even ninium 
quality '.lndards. To6 meet these pro-
blems, aiScaUled-d own ,01d redesigled 
version of a I loffimm-tvpe kiln has been 
de'ehped aroti n1.. domble chaniber's, 
permitting primary air thwing int the 
kiln fromtoutside to cool lredV ti'ed 
bricks and sim ultaneouslv be heated to 
a high temperature before reaching the 
coibuStistl one. Flxhast gdSes leaving 
tile heat /0i1e preheat uinfired bricks
betirOe passing int'tile fHles ,ldiig to 
the chiiMneys. 

2. rriu I UIront' \ succes-)ri.' sC's: 
Sin tf techinltihgicall illttvatitrIs will be 
iitrtrduced tt strve the problems of low 
tensile a1rid ctrnrprtssive brick strength.

'li) raise the crllplessive streiigth tf 
the bricks to building code standards, 
three steps will be taken: 

The proportiuns of clay inigredieiits 
will be chianged. 'I'sts willite condtled 
to determine abalhance bet ween costs of 

the bricks, quality and strength. 
LOv moisture brick technologies will 

be introduced. 1ow misture brick pro­
duction reqtuires t!it 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 enploed. 'Io mold and press tile 
bricks, the hand- operated machine uses 
a comlbin,ltion Of Isteel mold box, and 
a Ilever-Operaed cain compressor. If ex­
perimentation and testing by MI IT 
demonstrates that the press is suitable 
in terms Of COSt and output, qtantity 
and quality, an adapted version of the 
model using imultiple molds (tp to four 
bricks pressed at a time, vs. the double 
brick if the Belgian press) will be 
designied by N IT and manufactured in 
lBttswaia. 

Shop molding is only ptssible if the 
clhrv mix lha,a high moisture cofntent. 
This high moisture content causes high 
levels of cracking. Ltw moisture bricks 
need a higher pressure for molding. 
Ml IT will test varitus hand-operated 
brick presses to select a model which 
will be produced locally. 

toed inIndia. ptlil mIn l',ly"rtillm, 1,a pr,'wd e odl 01 fl.11i l, pIl,1BRIL kKIIN .fit* ,t INu widehlt ,A.mihdal 114",h hi,Ilt Ind jltmtt, M h 
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Wool Spinning, Nepal 

, j >; 

HIG HIQ U[A1.1' lvo oi.. .,. Nel k ll - r tthil - t mt ,,,' pl t,4 * h,. ,,11t t" ,iM 'ah e td ina m nm ,wh IT.,, lt01?1h' tJ ,, , ,11,16 , tt-t'Iril . Jj~ z tot 

The purpose of this project is to in- machine. F"oreign Matter (dirt, seeds, they are vrapped around the largertroduce a commercially, feasible wool burr.', sand, grass, dounig, etc.) is renov- cy'linder. W1hen eniogli Wool has beenspinning technology to increase off-farm ed tihe wood and drops th Ioghtrom fed into the nllachine to cover the card­employment and provide a reliable the machine. ing cvlinder, this tornis a 'batt". Thesupply of high qtualitV yarn for the l[he ('radle INtol Picker will replace ''batt" is peeled off tileCardiig cvlinderhand-knotted carpet iidI Ustrv in rural traditionaltilt, 
 process of pulling raw and stacked for tIhe spinner.Nepal. wool apart by hand and shaking out the 3. iu'r-irdh,' -pmlirr, Whoie: 'hisThree improved, manuallh operated dirlt. The iniproved eqIuipriierit Will pro- will replace tilthad turned iharknrwool spinning technologies will be dtIce at least 8 tilliesas Muci wool as wheel now being used throurghoutemploved inrthe project: a cradle picker; tile traditiorial Method. The Cradle Nepal. This tr,lditioriAil hirarkr orig.inateda drUrli carder, and a ilver-treadle spin- Picker effectively separates foreign r'nat- in India nearly 1,50) wears ago aid is in­ninig wheel. Application Ot hese' ter from the woo-l; the result isa cleaner tended for spinning tine varn--cottoll
technologies at the small tLit production Yarn thrt takes a dye More effectivel' arild short staple tvpes of wool.level .n Nepal will be amajor iriovatio n aid lowers tilesliippirig weight ot the' I lowever, the ih.r',a is Iot an efficientand will address principal constraints to ti l,ll 1w' as as 1. technology for spinningt lite type Ofprodurct LtrliC2 [he

rural income-generating activities in irlproved techrology 
 redtrces Gt %voolavailabl, in Nepal or tile type ofNepal, particUlarly for women. wastag'de during., tile picking p'oces, b Va' relirired by tile carpet indIrstrv. 
1.Cradl' Wool Picker: This cIeais aid halft. 'lie eill'll was used illFIurope ut1nil tile"fluffs" raw wool in preparatit fro the 2. Drtm li (,/i'r': 'IThis disentangles F]\'er Wheel was ilverite,.1 SOlle 50t)carding process. [le Cradle Picker is the wt 01 after picking arid arranges the 'ears ago.

constritcted frorii Wood alrd coisists of fibers in a parallel position i prepara- The iriproved spinning wheel per­, base with two uprighlts which hold a tion for spinr irig. The iiiproved carder r:it broken i'arn to be easiV combinedshaft frttill which a Cradle is sursperid- consists of one small fetder cylinder (or with the previous length 'ithout iriter­
el. 'T'betop sourface of tileb,h' , ,rrid tile drnlln) adilone larger cvl illter for" calr- rrptiig tlit spinning process, therebybottori slrfict Cr,:ii, 0f-rst't withof thl' ding. A drive chairi ercirtIs lilt prrlt'vs increasin, yarn quality arid redtrcilignails. The ririls t1rt' lLniht'd illt;ppsit' 0,1) botl cVliridlt'rs. \eiI theli11,irid Crrink wastage. A gr'eater rarngt of varnllceUrtSdirt'ctionis so that w1en tiltcr,Idlt is is tlIned tlilt' two cliIdLTrs rltt,it' at dif- can be aclived With tilt'11verIreadle 

eel ard the plys cari
swung back and forth, lit' iatv wol is IC'eilt spt'Ls. l'ick'td wo is plared O11r I l irriilber of bepLlhetd apart. Tle slant Of the nails at tlhi , trayv in front of the smll htdnTr variedl bydjusling the runber of bob­front endiL of thie cradle draws the woOl c'liin,!,r. \\'heitnr the trank is trrled, the bills I lluse. Field tests indicate that withinto the machine, while tileslant of the wool is drani urinder the feedtr c\ylinder training, a traditiOnal spirer, LSilg thenails at tilerear cOiitilltrrslv purshes toli large carding clinlder'. l'is ritt- irrprO'Ced spinning) Wheel, Call ilcreasetileseparated vrl tit tWit' back tf tilt' tion disuitallt's tin' wool fibers aid daily prtductioni orf Yarn ftourr times. 
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Village O ilProcessin g, '1,d uzania 

Tile basic ob;ective 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 retIuire high 
pressure andpresurefrom temperaturete oil isernels. beforebeforeiits 
released froa te kernels. ttempts illA 
introduchald-opeated nechani d 

technology iln
'"n/ania and elsewhere 

haVe centered or the use Ot screw 
presses and hwui tron India. Tihe ,,ham 
is useful onlv on soft oilseeds and 
able to e\tract more than a very small 
percentage of oil from sunflower. SCIrIV 
presses ntornmall\Y Use J simpIe a(le Or 
Square section screw i irect lY ewert irig 
force iii a piston which stlItee.es oil 
bearing iia terial inside a cage. For softer 
seeds this s\'st,m is adeLlnate, but, it is 
uilsatistactOr'Y if higher pressuire is R'i-
Liuired. As the presure required in-
creases, the workload increcases iniI 
geometric progression. This is caused Is 

much by al increase in the friction of 
the moving parts of the screw as by tie 
e\tra pressure needed to press oil from 
tileseed. 

The ress te h p.The 
r i this project i-ild 

ly borne by the reinforced bars of the 
parallel frame, and only marginally by 
the screw thread, which is the most 
vulnerable and e\pensive COmptonent. 

entire machine is constructed 
Steel, e\cpt for e 

tains relatively constant workloads. Iln- frmstead ot con d mich s ct fo Ti70having a screwv directly attach- s:rew th read whliich is cut trom ST 70) 
std o atinii dihii-h 'Vahi 
edd onah ile Oil-toid Piston \i [1Iessts 

pL'Cd,P i'the screw otfpnis set 0~ 'l vti11ati 
paItrae grner SCetR\ot eel bars. AS tilf.e 

tinonMild 
is tightened and draws the opposite CoHer-;': Close[ together' file alterldattC Cot­
er Ofosfie fraieteL th naistcnlteir 
irosone anthe'.f ehr to[p of thissai-

Hie 1112t is attached tta piston IiCh 
-fn'1sir~, 

',1ideve)lpe'd byothe listitute f I(if 
dtti Innovation (l...)at the IUi'er-
'itv I ort's ll ln 

A significant fetutrller \hiclL coil-
tributes to ilelong life ot the 1.1I. press 
is that tlie increase ii prtsstr' is large-

high speed steel or similar material. Us­
ing this high-grade'steel will assureV a life 

approximately 5 yearstiCt.Ythess, butonlyit\rearing n forprevll 
. in oi, 1t f dte I'll 

is possible to substitute cor 
steel, Whicl will perform1 ;atisfactOrihV 
1 lhe project in­for as long as two V'edrs. 
tends to utse ' 7{ or thetirst 1fs00 
pltsses while eAxploring the prat ticabili­
tv of using half-shalt iiaterial which is 

imilar niolditV eCdnih laiIable aS 
( r*,il. ProletWsse's usedi in mnufacture 

are onilillId to cutting, drilling, bend­1 
ing, edirg, milling turning, all of 
which make it posSibile to mnufacture 
the press in a general engineering 
workshop. 

!II Ii,'.1 
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ATI's Project Partners
 

ATI's field projects are implemented 
by project partners: indigenous 
businesses and other private sector 
organizitions that share ATI's commit-
ment to the commercial, non-subsidized 
application of technologies which stisf' 
the demands of the market place and, 

analysis. AlI also brings experience in 
linking scientific and technical corn-
munities with institutions that ire work-
ing directly with the rural poor. 

AlI's project partners are chosen 
because of: 

at the same time, increase the produc-tivit,tle p or.ar-tiers O treach Capacit: goodworking el­an em loy ientOf 
t hese n emp homent ot t h poor. 

Theseproject pa 'tiers can bestThdese Pl'd te I I-tsl rC t all ' belst'Understand thle local social, ec ic, 
political, environmental, and policy con-
text both of the formal and informal sec-
tors in which productive technologies 
are tested. These indigenous il)stittl-
tions can best assess local resources, 
needs, skills, and markets. 

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

tionships w ith tile com nllu litis of the 
poor; knowledge of and access to tilte in­formal sector; 

MAa agcmnt and Staftin, : personnl 
who are strongly motivated and Who 
possess requisite technical skills and ex-
perience. Typically, project partner per-
sonnel have a high degree of institti-
tional identification and a bias toward 
having technology serve the interests ot 
the poor. 

l)islwitinv o ,llal rai,,n: A basis ft1 

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

Capaltiliti to, Alo!bilizt' Financial 

';sount's: In m ost instances, All projecthave the capacity to effective­

l, mobilize local and sometimes even in­tel'rlat io Ill linanial lrsotllices Iecessary 
for project implementation. At the same 
time, project partners share All's com­
mitment to demonstrate that the pro.
ductive technologies which are the c re 
of AlI projects are not only appropriate
from an engi neerg or technical stand­
point buit also are commercially viable 
and econt,:iiicall, sustainable within the 
resources of the poor. 

' A 

PI')A 'RSSI 0 /IT U I'AI I', t )M. l , S'5 1 "1 .IiA I an I )1 'I it aII ,l , aI r ,' ' rIt1 PO . 5l,, I,,, , OIw lal M1 111,'t,' I"Il Ru al Small S ah' II­1wrt'u h, 
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ATI 'Field Program Activities In 
Calcndar Year 1984 

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

Through its technical and financial assistance, ATl: 

" Identifies production technologies which address the needs of the rural and semi-urban poor by adding value to their 
avilable resources; 

" Acts as a catalyst in the appropriate technology process, providing limited amounts ot resuv;_'s fle\iblh and rapidly to 
car,'v out innovative activities which, although inherent' risky, have a high pay-ofl potential; 

" Dev,:lops muiti-disciplinary approaches toward project implementation where the core "'ard" tech nologv i!; integrated 
with an equally essential "software" package (or support system) necessary not only to make the techlnology available to 
the poor but to enable these tech nologies to Lie under their control; 

" Integrates and (when necessary) augments the talents of private organi/ations, science and technolg institutions, private 
entrepreneurs, government e\tension services, public policy and other relevant inrstitUtitIns; 

" Ensures that the technologies used will, after an initial period, become comwmerciall viable and economically ststainable; 
" Emphasizes that the potential benefits of a project should comparT favorably' with its costs; 

" 	 Works in a limited nulber of technical areas in order to build kno\ledge on general principles of success and failure of 
appropriate technology prograns and projects; 

* 	 Gives high priority to replication of innovative elements of appropriate tech nology projects and programs bV promting 
the use of these technology elements bv the privte sector or by other dLevelopment organizations; 

" Informs, encourageF, and assists development planners and decision makers-public and private sector, North and South-in 
adapting development strategies validated by AlTs eperience.
 

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

b' 'tO ialt tiM""-~~~ 

a, mhWtlturlanh dom',tw" 

A I[RI,C-A. 

Animal Driven Pumps, Botswana 	 if water is used for irrigation purposes, to increase their in­
comes bv 20(.%or nore. 

Project Partner: 

Rural Industries Promotions (Botswana)/Rural Industries f'hnmhy,: 
Innovation Centre (RIP/B) The project will produce and install simple, locally-designed 

animal driven pumps, consisting of a gear bo\ comprised of 

Purlpose: metal sprockets which drive and are driven by aseries of belts 
ly dornkeys or ntries, this devdic can

To establish a production unit that produces and sells animal 	 ard chains. Powered 
drive either ashallow well, low lift centrifugal purup or a deep

driven pumps which lower the cost of water supply for 
Thagricultural and domestic uses in rural areas. half less "down time tha co1mon lv used diesel p ups ond 

can be easily mainitained bv rwati'ely unskilled personlel. 
"xp'p'tatiins: In adlition, the ainial driven puMp is less eApensi\'e than 

)uring the three year project period, 36 aniial driven puMps the diesel pnrup (as it does not use costly' imported fuel for 
will le installed, enabling at least 5410 low-income, rural its operation) amid, under certain conditions, decreases puMp­
families to decrease their expenses for water by 10-50% and, ing time bv 31 to .4 percet rtlatiVto diesel ptUMPS. 
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Lime Production, Botswana 

"n p'c( Ptermittent 
Southern Rural Development Association, Minerals Holding
Trust 

production process and to increase the quality and durabili­ty of the brick produced. The project will use'a mdified in-
Hoffman kiln and will introduce low moisture 

brickmaking technologies. T different manual presses and 
a hand-operated claY crusher are being cotlsidered. 

I'llr/ osc: 
"lb(1)establish a srmall-scale, commercially viable Iillevard
that produces a high quality product competitive with lime 
imported from South Africa; (2) develop the capacity to
disseminate lime prod uct ion tech nologies throughout
Botswana; and (3)develop limie-based products for ne\\ small 
industhjies. 

IXf'Ch6 ioPS: 

Mljor benefits expected from the project include ftreign e\­
change savings of appro\imately $128,000 annually islocal-
IV produced line is substituted for imported liimt , d irect
elplO1ment opportunities for at least 77 rurl people, capital
formlation inl a rurl'aed totalinlg abouLt $33,001111annually, andItileavailabilitv of locallv produced lime Wholesale for 10t
less than what is Clently being ctrgedt1or illported Iilme. 

The project will use a locally, modified vt'rsio n Of anl Indian­
designed, mixed-feed, vertical shaft kiln, [he kiln is relativelh 
cheap to construct, fuel efficient, and has a relatively high
output capacity in relation to its si/e. The kiln is opeI'ated
continuously, and the tist of a slaking platform will elSlre 
the production of hy~draited lime oIf ligh quailitV. One kiln"(.1.5n1 high and l.5m1 inner diAlmeier) will have the capacity 
to produce four tolls tit,juitklime per da\'. 

Brick Production, Botswana 

Project Pa rlP'r 
Southern Rural Ilevel 
Trust 

pment Association, Minerals Iolding 

To establish two small-scale, c mmercially viable brickyards
to produce a high quality brick which is less expensive thanimported brick and vith in the milea s of oW ilcome people. 

: 

After three years, two brickyards will be in operation with 
a joint production capacity of 3 million bricks, doubling tile
supply of low-cost building materials in the area and enabling
800 low income families to gain access to adequate low-cost 
housing annually. At Wt0%capacity, pre-tax profitabilit, Of the company will total about $12,220, annually by the second vear. 
Blydemonstrating tl Comm1naercial potential 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 thismlodel. 

I:I 

A lo 'zoI'tp,'lh,'uA p'r 
iot/Si ' I /'t Iilllll.. t,Oi 

110t 0'cIN-i 

u,',I h tot 
I/,'/5?' SiPSltt! 

. . 
h,',,I/ ;,m, ii,1 tp h;'rodts, I'M s 

i 

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

22 



! 7 
pa.lm 'I, p sc,h0 119tt'StP1d111 

Palm Oil Extraction Unit, Cameroon Oil Press Production, Tanzania 

Plt ct Partner: Proict Platitrs: 
AssociatiCtn tor the 'romotion of African C'onlnllllit v Centre for Agricutltural Mechaniiation and Rural Technology 
Initiatives (APICA) (CANlARTFC), Thetni Farm Implements & Figineering Corn­

pan"v, l.td., and Institute tor" Production Innovation, Univer-
Pu pic:SitN' Of I r~-S"lI,I

To create a commercially viable enterprise which rnaittac. 
ture. and leasessells inproved palm oil extraction units to Pupose: 
small-scale palm oil produIcers. it capitalize a private lactorv ill Tanania to enable the 

I iIllatitact tire of affordable, Ihad-Opetated suInllower oil 
I Mnian villges.

If successfull, the project will inicrase the palm oil produc- presses tor ISe in 

tit of 1,360 farmers by 25-So',, reduce processing time by Lpeettiot.i: 
50-75%, and, after the third year (t' the project, iicrease If successful, -18 oil presses will Ne installed atinuall;, creating 
l,rmlers' iticoiesI from oil produCtion bV 52()0. 270 jobs in 11ral areas and iltreasillg the supply of edible 
~'Iittliilii: oil for local consumption. In addition, ovet 5.000 flalilies will 

increaset: their inilt tme fromitii sun fIOwe r Oil 1w a total of *172,000
A palm oil press mantuttacturing firm will be established to annually through the increased cultivation 'Ifst,nltlowers on 
(a) recondition old Colin Presse - hardy, dual screIV, cot- idle or itider-tiiliIed lan and the sale 01' sitIflower seed at
 
tinuIous feed oil presses which were mantttactured iti Ingland in':reased prodlicer prices.
 
and France and exported to (atlIerooItI between l130 and IL)60,
 
(b) assetnble a proven, less expensive single screw version li]thilo\,.' 

of the Colin Press (Altech 'ress) fIom hloal( l manufactired Two types of oil presses, initially developed atid tested at the 
onIlpoInetits, aid (c) o)el'tLe a repair shop atid stock localhv Uniiersitv of Dr-es-{'liltll, Will be naintflactLred tinder this 

manufactured replacetneit parts for C'olin-type presses. [Ik pr'iject. [he ptesses are illde froll Coil,11l1 Mild steel itd 
principal advatitages of the (olin-tvpe press are that it cai 'xert 20 to SO0 tois Ot pressure, prodttcitig aiad 2gallois 
depulps and presses the palm nuts iti oIie operaLtion, is of uil per honr respectively. [he press design is iIinnovatiVe 
relatively rapid in its production, aid has e\tractiO rates ill litat it is the tirst practial, 1a- ;v ihlliitained oil press to 
which approach indIstrial Methods atid are higher thiaI those be 11atitt ired iti ii ttrv It ai1 aflOrdlable price. 
of other small-scale presses. The Co'li,-type presses Will be 
soild alilg with a locally mnuflactured pah,111tit bulnch strip­
per aid a clarifier tot small-sca, paIn Oil prLItUltCrs. 
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Village Oil Processing, Tanzania 

Proicct Partner: 
Evangelical Lutheran (iChurchin Thnzania 
PIrpost': 

l start a self-financing development company which will pro­
vide technical assistance and loan capital to' help lanzanian 
village entrepreneurs establish and manage small-scale 
su nfloWer oil extraction industries. 

L'A/h 'cltioI IS1: 
Nine projects will be established during the four year pro­
ject period; thereafter, loan reflows will enable another 3 pro­
iects to bt, started in each of the next 'our vears. If successful,
approximately 120 new jobs will be created in rural areas and a total of $25 1,400 in additional income will accrue to over 
690 farmers over an eight year period. 
"/iT/ "-:,'
rridiy, 


The self-financing development company established in this
project will disseminate the oil press technology tested in the 
Oil Press Prod uction project described above. 

Rural Potteries, Tanzania 

Projt'ct
Partn'rs: 
Centre for Agricultural Mechanization & Rural Technology
(CAMARITEC) and Sheriff Dewji & Sons Ltd. 

Pu rp si': 
Toimake possible the commercial supply of firebricks, kiln
furniture and glaze materials for sale to siall village potteries
in Northern Tnzania, thereby increasing tiledurabilit¢, value,
and range of uses for which pots can be made. 

Exp cta ri,,s:
Dluring the three year project period, this will result in tile 

creation of 45 jobs in rural areas, capital formation of S34,00)
in village pottery industries, and the availability of approx­imately 55,100 pieces ot utilit\ tableware in Linzanlian v'illagespea 5,0 Purban 
per anm 

Tvi iulioigy: 
Firebricks will be P.L duced by pressing low moisture bricks 
in a hand-operated pre.s and then drying and firing them. 
The glaze will be produced by fritting boric acid with ball
clay; feldspar, silica and dolom'ite, and then heating the nix-
tUre in akiln. This glazing process vill increase the durabili-
ty of village pottery, which tends to be porous, fragile andlow-grade, thiereb\ enabling village potters to increase tihe
lw-read theb penling p otrs t 

market and V'alue of pottery Produtts,
• 


Improved Bricks, Tanzania 
Project /'arbi'rs: 
Center for Agricultural Mechanization & Rural l.clhnology
(CAMARIEC) and Meru Eirthworks, Ltd. 

Vii r/)i'si': 
lb introduce an improved firing technology which will enable 
private, small-scale r:ural brickyards to manufacture bricks of 
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high strength and regular size, leading to penetration of tilemarket for high quality building materials. 

L.x lacchttiolI S: 
During the project period one to three rural brick"yards will 
he established. One sto splant, 
ervwhen operating at60%
 
capacity, will le able to supply material for tie construction
 
of between 170 to 2010 low-cost houses annuall,, directly
creating work for 130-140 artisans. Bietween 550-1,201 people

ill be housed as a resut. If successful, as many as twentyadditional rural brickyards will be established throughout thecotrv in the next ten years, all of which are expected to 
elcly cptlzdbe loca{lly capitalized. " 

'File
project Will define a brickmakiing prodction eqtuipmentpackage tsing 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 packageof equipment that can be most profitably used in small enter­
prise!;. The projected annuhal Otput of the technology is 1.4 
million bricks. 



ASIA 

Venture Capital Company, Indonesia 

Project Partner: 
Ywvasan Dian Desa (YDD) 

" . € : 111pose: 

lt create jobs and increase incomes of the rural poor b 
establishing village scale manufacttUring indts.-tries using ap­
propriate technologies developed bv Yavasan [)ian Desa 
(YDD) and financed bV a S11all1 WWVer capital comlpany\ 

:-	 milh'l11h/MWhI,/l establishedestablished by tie project to prOlote small-scale elterprisesas joinlt venltures behtwce YlDD dtld local 
i 	 I t., a n'Il'ad.. entrepreneu rs. 

da Pa t'lwal L.1 ti lil> "l /i h /:.,10 -it,h,,i,. ,,.., It successful, the Co01p t vlnV Will ha\ve inxvested in 25 to 30 profit­

making village inldustries b\' tlt. fifth vear ot the project. These 
enterprises will have st r uin backward ald forward linkage 
effects to the rural poor b\ (a)adding V',thue to under-utilized 
or un1der-valted raw Materials, (b) providing products aldservices to rural cosIumtllers at lower prices, and (c) providing 

V rural based emplovment. In addition, this project will pro-
EA* vide small producers with opportunities to build their equi­

,-ty through joint ventures. 
Subject to feasibility studies tiemolnstrating the commercial 

.	 viability of particular production technologies, the project will 
in\vest in a variety f village-scale manutacturing industries 
that use appropriate teclhology, such as: 
Coo nt shell iiir:Operating at 50% capacityv, estimated pro­
fits of the enterprise after one Vear are $20,700 aninually with 

Agro-industries, Zimbabwe an iterinal rate of returtn of 31"o. 
Pionect~ 	 srt r rttiali Ilool/t itodtlitil (lOperating at o0", capacity,/PirItier': estimated profits ot tiee oterprise after otoCear are $41,160 

tMlndattin for Education with Production annually With an internal rate of return of 2t). 
.Plt rto:.. Rico utsk Briqmttig: Operating at a production capacity of 

IO diversitv and epand the econtmlic base of a farming 2.5 tons a month, estimated profits of the enterprise after one 
year are $5.844 annually with an ilnternll rate of rettlrn of 40%'.cooperativ'e in Zimbabwe by establishing agro-indlstries Small rttral indlustries could realize signiicant daily saingsWhich ha\'e lilks to the area's rural poor through direct and in fuel costs by iu'placing ketoseIe Wit Ii rice husk
 

indirect income and e tnplv'inenti. 
 biitettes. 

Over a three ear period, it is epecteLd that the project will L.L ,
 
bentefit up to 5,100 area residents (850 rural families) b: (I)

providing a reliable market for local agricultural production.

and prices for local prodtce which will be at least 5 percent "
 
higher than prevailing producer prices; (2) adding value to 
 ... __,_________--___.. _	 ......
local agrictltural productioni; (3) lowering prices for IOcall,- 'r ­
produced basic goods and services by 17 percent; (-I) pro­
viding emplovment opportunities and skills training for at 
least 117 people ,and productive skills traitling for an addi-

- ­
" - -, - " 

titnal 43 people a year; and (5) increasing fare,rs' incmet-b 	 50-71 It ,,.. " 

Iilitial iiidtistre'S to be established include a bakery, a mill, L 7 
and a shoemaking plant. Industries which the project may .
later estab lish inclu d e vegetable o il pro d uc tion , peatnu t p ro - Ihi h, '.,t a , u , 1,0,ICd0,l 11a0 W.,
cessing, and fruit and vegetable processing. ,,',huu ttltti I l. fqut 

h 10 t hh, IMit,,:1at"' , 
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Wool Spinning, Nepal amount to $117,572, which compares favorably to total annual 
ProecI 1-itlir: income of $52,00(0 using traditional methods of spinning. 
ASSOCiIatt OI0i Craft [I,rducers (ACT[) l ichloY: 

Purpose': The poject villi use improved, locally produced cradle wool 
-lo commerciallv ilntroduce an improved wool spinning pickers. drum carders, and tiler treadle spinning wheels. The
te.ch nih gy ammg small producers that will increase of-fa r'm eqtip nTnt Caln be (a) in ,tlfalctit'Ied b' local carpenters us­
emIIployimeit anod incomes of small-scale y'arn producers aid ng IoCa1 mlteriail, (b)easily ma1dintdineC aid repaired in rural
will provide ireliable supply of high quality yarn at a coin- areas, and (C)aidopted by inll producers after a short train­
!,'titive price to the had-knotted carpet illdIstl'. ing cOIur.-e. he, iiip'oVOLd technology will increasec the pro­

dtICtix'itV Of 1hand-spun V,1n pl -1to 8 times overl'n 1)\,
tEvtcluiios: traditiol , methods, reditlCe tilecost of wool yarn p'odUc-
If successful, the project wvill establish 40 wool spinning enter- tion b narv 30'%after profits, and enable cOttage in dlistr'
prises, em ploying over 800 cottage industry' prod ucers. After spin the tltlifornmI,
three years, annual income to the 8(0 wonien employed vill Vu'adenl,,nded b' the export market. 

pr'oducers (nmostly womenen) to high-qtality 

4T­

.' ';".;', 


Nclti'stl iwomi 'llIIi/h'i l '/i wt i I 77I /IiI:it e h, l17i10,'i a Uhl pm
26h l / t 1111m ig,10 ti1actut.h am A. hb '0 
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Turbine Driven Agro-Processing, Nepal 

Pr,,j,' I'aartner: 
New Fra 
1'z r,'o:e: 

I16 test tile technical and commercial feasibilit of a loclly

designed and manufactured turbine-driven heat generator to 
be employed in agro-processing enterprises in rural Nepal. 

The project Will increase tile incomes of ove. 600 households 
through backward linkages to agri,:ulture t'he profits
generated by the enterprise will be u,ed for : vestmient in 
other produ]ctivC ventures in the region. lin pro­addition, tile 

jeCt Wvill test thle potenltial] Oft a0111LFR
'ne agr'O­
processing enterprises, based on the heat generator, to create
off-farm employment in industries with strong linkages to 
gricuLlture'L inl the hill regions of Nepal. 

'taCi h lgyit' 
This applied research project will assess the tecllnical and 
con an Iviabilitv of a water turbin e ptwered, anech an icale rcial
heat generator-kettle unit as a cost-effective source of process 

heat for manufctturing food lld related products in the hills 
of Nepal. Ilitialy tileenterprise will process citrus fruits an1d 
dairy products for local nrkets usilg simple conlcentrdtion 
(boiling) muthod,; and, if SUce;sfUl, expan1d to Other produCts
inluding soap, dried fruits, \vegtables, and spices. AIthougth 
water turhine technology has been widely lad sUccessult1V 
tested in the hill regions of Nepal, most such turbines are 
utilized sohle' for grain milling and oil L'xpellingl which do 
not exploit tlc full c,lpacit' generators. This projectof tilt' 

Will diversify ad expi nd till'
Use of a het gtletor to tak(
,adv lntage f thle available aapacity of the tech niology. 

Rural Small-Scale Industries Development, Philippines 

I rl-I'aPartner: 
lilipinas FtMndlitiom 

i'utaltts'" 

10 test a ruria salI-scale in d ustris strategy aimed at creating
jobs anld increasing incomes of poor people by establishing 
mant factUring enterprises that use appropriate technologies 
a ppra ised by tile Filipia,ls FOUndditO aid finaniaced by a en ­
ttlre capital nllchanisali establistied by the project. 
I.A/.t'tltljth iti5 r,hI 

K tIQUIwill 

Ha alnesti mates Of nte rpriSOS pat Pts'd, Over tileIi' yelr 
project life, approxiiiately 250 aieuV jobs WOatld be crelted uMid 
over 3),000 ;,irlners wouta ld illCrase their inco ies tlhrtatigh rauv 
iiaaterids supply ir tliraatigh redtacUd Cost fir commoanidities 
produced. IfSUch atttpll( re achieved, pre lianiiaru' est iaaimesindicate that Peso 1.40 illdirect and indirect cconoi "benelits 
will result from e'ervI'es 1.00 iiVestlc by til'Ventutarae(iapital
(ionipany hduriig the fi;''project's first eyelrs. Stubject to 
feasibility studies deinuaaistratiig tile ctaaiiriercial viability of 

A 

f ,t l m 

UNFLAVORFD C 11AM AN ­

. .....
 

A1ttat, I iiIls 'tt'l~iIlI'I 'sSit s.p,Ii)teP1i0tr/ 1t411 proalwa,411% its foodlt, 

0iMa011q Mid lil 11,11' Il101 nvi h 

particular prodLCtion technologies, the project will invest in 

a \''anietv of technologies, such as: 

V;lla n n'lliu: 51)2 rural families will increase their inc omes 
through 111illcrease ill rate from 50% to 65%the rice recovery 
and a decrease illtheir transport and milling costs by 10%. 
COlanpanv profits over a 5 vear period will total SIt),t,6. 
'\ -,t\'arItta'ssiti,: At least 180 families will increase their
 
aino1.ttes frolll seaweed harvesting by 3/1%!)alid over 21 jobs


be created in tileprocessing plnt. Company profits over
 
tile' er project period will total .- 6,)43. 

,,\ricliafi'Itl titiliaotm stiai, podctlin: Six jobs will be created 
,at eiterpriSe iid telltilt' rurafl calltralCt gr(aWLrs Will iancrease 
tIicir incoies by'$75 pe'r aionth. If viable, additional ellter­priss caji b- estab1lished realiiang sigiificant savillgs ill 
foreignai'xclhialigi (currenthv 70% af til'2-1,000 kilo/vr national 
dilanalad fair alriCil,aria ataslirtaais is Met by imiparts). Con­
p,11 profits ovir tilt'5 Ve,11 project pieriod will total $75,125. 
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Rural Small-Scale Industries Program, Thailand 
Project Pa'll-lr: 

lPopulation and Community Development Association (PIDA) 

Pu "pMs: 
lb establish a small finance and technical assistance company
 
which Uses Venttre capital and credit mechanisms to invest
 
in rural small industries based upon impro'ed 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 ru ral farmers.
 

EX 'chiat io,is/li'chnloo,. i's: 
More than 40 companies will be established and approximate­
ly Z000 people will be affected by the project. Subject to 
feasibility studies demonstrating the commercial viability of : . .
particular production technologies, the project will finance Ca,(),/, ,1,lt,, ill ".1, .11"tw I 011, HaM-10 
a varletv of industries, sLch as: ,M*N;, l'hI,,' e' a t.h I, a ya n,,all-. ,,,idu ' praW n In 1ailan:d. 

BhaMbo,, 1:111Iroiiwthi : Ann.al1a inconle to 300 rtuial
 
farmers of $43 a month or $350/season with company profits
 
of $13,000 per, 8 month production cycle.
 
Poihred pepper processing: 50 producers would sell to the Rhizobium lnoculant, Thailand
 
plant. Gross annual income to fairmers would be $1,800 an- Project Partner:
 
nually plus shares in the profits, and company profits would
 
total between $15,000 - S24,000 a year. SVITA Foundation
 

Shri5ppaste oiniact 1're: Aniiu alIpayments to local fisherpeo- I'lll(,sc:

pie to total $26,000 with company profits of $2,900. o introduce rhizobium inoculant, a natural bacterium that
 

fixes atmospheric nitrogen in leguminous plants, and gain
its acceptance b\ soybean growers as an integral part of pro­
duction inputs available to increase soybean production in 
Thailand. 

ExlI(ctatiois: 
The use of rhizobium is expected to enable thousands of 
small-scale growers to increase productivity, lower costs, and 
increase soybean production in Thailand, where two-thirds 
of the national requirements, or 324,000 tons, are imported 

annully If Scessful, the project will increase thle incomles
of 0 armers by a.t least 25%. After five \'ears, 20 produc­
tion plants will be established, icaching over 16,000 farmers 
and producing an annual net gain in income of $2,782,600 
to farmers. 

l-hizobium, a soil bacterium that occurs naturally, works in 
a symbiotic relationship with legu,mes to fix atmospheric 

r nitrogen in the soil. The use (if rhizobium inoculant with cer­
tain legumes increases plant productivity from 20-50% and 
lowers production costs up to 60% by redlucing the input of 
imported nitrogen fertilizers. This project will develop a simn­
pie, small-scale production process for producing rhizobiun,
based on an aerobic fermentation process using a seed culture 
and a growth medium under aseptic conditions. A small­
scale decentralized rhizobium production Unit with a capacity
of 8 tons/year will be established which will service scattered 

Shrimpi hatch,'rl in run nihstri,,s l'royai, I,hi'isia (p.25) and difficult to reach rural markets. 
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Protein Enriched Cassava, Thailand LATIN AMERICA AND 
Projcct Partner: CARIBBE AN 
Population and Community Development Association (PDA) 

Purpose: 

To develop and commercialize a bio-technology, discovered ,
 
and researched in Thailand, which enriches the nutritional
 
content of cassava up to 25% in protein content, enabling the
 
production of a low cost. highly nutritious 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 All inplatn, 17CR la 
which use high cost imported protein sources. The project liwill i'adlust 
will demonstrate the commercial viability of a small-scale pro- n ad,ithos quall" 
duCtion plant. Each plant will serve approxinlately 500 small Stl,h.dd of Will 
livestock farmers who will increase their profit per pig rais- -* 

ed by 21-34% as a rcsult of lower feed costs. Additional in- __:1 

come benefits will accrue to cassa'a producers Who will sell ' 
their produce to the plants. 

li'ci ohgy: 	 'g. 
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 libor intensive productionL 

Lime Kiln Technology, Costa Ricaprocess. 

Project lRirIers: 
Instituto Tecnologico de Costa Rica (11CR) and Cooperativa 
Nacional de IProductores de Cal (CONAPROCAL) 

i Purpose:

/ 'l develop and test an improved process for small-scale lime 
I 	 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. 

LExlat i,,Is: 
(,)\er 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 
consultptiOin of firewood and imported lime. Results of the 
project will be docutmented 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 de:.igns in another ATI project in Botswana). 

-g" -" . " '~ "" The I'CR will dc'elop andc test an innovative kiln design to 

produce hydratd lime. The design enables continuous pro­
duction, is thermodynamically efficient (reduces energy 
losses), and uses the structure of existing shaft kilns. Recom­

iS,,redA hl,,t,h ,lis, i "7tland i- used to inwch the'prh'i, (lithll ,q,,ssWi mend ations will also b? m1a 2.-1eto en h1a'mtLe the hydration pro­
o,,,im,as p,,v ,,'d. 	 cedUres to produce high qu,ality lime. 
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Swine Feed, Dominican Republic 
Project P r ur 

Centro de Investigacion y Mejoramiento de Producion 
Anial (CINI PrA) 

Pu rpose': 
To, establish acommercial system to imrprove the availability
of specific feed ingredients and related inputs to small-scale 
swine producers. 

Exp'ectaIoi,uS:
 
If successful, up to 2,000 farm families engaged in small-scale 

swine production in the Cibao region of the Donlinican 
Republic will earn all additional $83 per v'ear (average) by 
lowering their costs of production. Ten local vendors of tlhe 
supplies (farmer cooperatives, agricultural supply stores, etc.)
will each increase their annual net incone by approximately, 
$5,000. 
i'cll uoh, : 

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

ig. 

A rural based 'r,,cessimX lant lr,,idi's (assala flour It,, lal bakries in Ihaiti. 

,
 

' 
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. ,,,all-,cal11111111-a sm ",'l 
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Cassava Processing, Haiti 

Proj'ct Partir: 
Societe Agro-Industrielle de Valorisation Agricole de Camp 
Perrin (SAVACAM I-) 

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

xp'cltius: 
If successful, (a) at least 200 hectares of marginal lands will 
come under cassava cultivation (b) 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 areas. 

Tie 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 chipper, a small-scale hydraulic press
with a capacity to press Ip to 5 tons daily, improved solar 
drying chambers to reduce moisture content effectively, and 
a lamnmer-mill. 
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Linares Pump, Latin American Region 

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

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 $400 investment in a Linares 'ump 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 PIump test sites for demonstrations.
 
It is anticipated that the project will lead to the establislmlent
 
of rural based pump prod ucing enterprises in each country.
 

"[tit'iiohyi.l: Ilhe Inlai' pu p ~ i, o;i'iI' I il,' piunp d,InIcl C, . a riha 'I;',u ' ah , 

The project will install the Linares PuMp, a stream-powered , ,.,, Iii,.,t,,a. ,hIh .e use, I iit,: Asi'a.
 
water pumping device originally developed and successful-

Iy tested in Ubaque, Colombia, in several other latin
 
American countries for testing purposes. The pump is an easi­
ly disassembled waterwheel with double pistons that operates Wheelchair Production, Latin American Region
 
effectively in streams with depths between .4 and 1 meter
 
and flows of .7 and 1.5 meters per seconds. Project Partners:
 

FuMidacion die Educacion Superior (Colombia), Servicio 
Evangelico Peruano de Accion Social (Peru), Fundacion I-ho­
durena de Rehabilitacion e Integracion del Limitado (Ilon­
duras), Centro de Rehabilitacion \:cacional (Guatemala), Pro­

grania de Avuda a P'equenas Ermpresas (Dominican Republic),IRalflotchkiss & Associates (USA) 

To assist snall-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. 

l ;i Ex; 'etat fils: 

This project will establish at least twelve small-scale 
wheelchair productionl enterprises in five cou ntries. Each 
workshop will have a production capacity of l0 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 ATI/Hotchkiss 
wheelchairs to the poor. 

The Hotchkiss design, developed under an earlier ATI grant 
and subsequently field-tested throughout Latin America and 
the Philippines, results ill a very lightweight, durable, folding 
wheelchair 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 mnual and a standardized tooling set for wheelchair 
production were designed to facilitate widespread dissemina-

Th' AT1 l/Mlhkiss wheelchaird'sign lronihsa shoilI,,w- 11c,, lion of the technology and to ensure ilquality control and stall­'ans ,I mIilily 
for il' handicappeI il Lati 'a16 d ardization of the product.A11 and the Caribb,u, 
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$441 

APPROPRIATE TECHNOLOGY INTERNATIONAL 
1984 SUMMARY 

SERVICES TO THE FIELD 

Financial Assistance 

* Region Country Project Name Amount 

i !.;!'Linie 
AfiaBtwn 
Tanzania 

rc rdcin$ 
ProductionOil Press Production 

'90,400,"
95,0()0i~

112,276 
" ' 

) : .. .. .Village Oil Processing14,7 
. .Improved Bricks 156,542 

Rural Potteries 97,512 

Asia 
Zimbabwe. 

Indonesia 
Agro-Industries 

Venture Capital Company 
223,500 
307,340 

-* 

, . Nepal 
. 

Philippines 

"Wool Spinning 
Turbine Driven Agro-Processing 
Rural Small-Scale Industries 

. 

165,144 
29,959 

. 

. . 

4 
. 

-* ;Thailand 
Development 

Rhizobium Inoculant 
367,440 
137,700 . " 

Protein Enriched Cassava 
Rural Small-Scale Industries 

235,300 

Program. 350,333 
Latin America 

& Caribbean Costa Rica Lime Kiln Technology 144,514 
Dominican 

Republic Swine Feed 160,977 
IHaiti 
Regional 

Cassava Processing 
Linares Pump 

86,821 
18,200 

Wheelchair Production 
Miscellaneous 1984 Grants (under $7,500) 

200,800 
24,100 

* 1984 Activity-Grants made prior to 1984 115,201 
Total Financial Assistance 3,261,735 

Project.Development and Monitoring 760,526 
. *Technical and Evaluation Services 306,956 

Other P-oject Support 150,344 
Total Services to the Field $4,479,561 
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,T V 

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 
 i 
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 
 f 
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.
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I)I:I:X I II:I -)1, 198-1 

ASSETS
 

Cash $ 17,388
Grants receivable (Note 2) 6,644,795 
Furniture, fixtures and leasehold improvements, at cost less


accumulated depreciation and amorti/ation of $206,430 (Note 2) 
 245,428 
Advances 

7,671 
Deposits 

55,595 
Other 

31,228 

$7,002, 105 

LIABILH ES AND FUND BALANCE 

Accounts payable and accrued elpenses $ 99,889 
Unconditional grants payable (Note 2) 3,561,511 
Deferred grant revenue (Notes 2 ,nd 5) 3,338,036 

7,000,036 
Commitments (Note 4) 
Fund balance 

2,069 

$7,002, 105 

A:PPROPRI ATE tECI N( [(;Y INmI NAI!( )N.\ I 
STATI:MIENT Of RlIVINUI.'S, EXI'[NSIS ANI 

iO) 
(:lAN(;IES IN FUNI) A:\IAN(I 

T t YTAR FNI)II) I)l!('lMII\I1 R 31, 19,'0 

Revenues 
AID grant 
Other 

$5,772,562 
18,770 

'Ital revenues 5,791,332 

Expenses 

Services to the field 
Financial assistaince 

Agricultural product processing 2,181,724
Local mineral reostutrces 737,738
Equipment and support for small farms 166,111
Other 176,272 

3,2o1,735
lProtject deihV'pmcit nl nionuitirin 760,526­
lichnical ard evahuat ion serices 30 6 ,t)5 6Other prolect supprt _1,50,344. 

TtlJ services to lie tield 4,479,561 
I'olic, and in formatoiol sir\ ices 238,980 

Total proigram services 4,718,541 
Supporting services 

Unrestricteu I1rds 3,472
General and administrative 1,069,561 

itlal expenses 5,79 1,574 
Excess of expenses over revenLues (242) 
Fund balance, beginning of year 2,311 
Fund balance, end of year $ 2,069 

34 



APPROPRIATE TECHNOLOGY INTERNATIONAL 
STATENMFNT )OFFUNCTION AL EXPENSES 

FOR THI- t EAR [NDED DECEMBER 31, 1984 

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 
Miscellaneous 

Equipment maintenance 
and rental 

Depreciation 

Total operating expenses 

Total expenses 

Financial 
Assistance 

S3.261,735 

3,261,735 

$3,261,735 

Project 
Development & 

Monitoring 

5439,896 
92,959 
38,303 
8,226 

181,142 

760,526 

S760,526 

Program Services 
Technical Other 

& Evaluation Project 
Services Support 

5189,639 5100,454 
38,981 18,470 
15,513 8,103 
22,295 6,1261 
40,528 17,189 

306,956 150,344 

5306,956 5150,344 

Total Services 
To The 

Field 

53,261.735 

3,261,735 

729,%4 
150,410 
61,919 
36,649 

238,859 

1,217,826 

4,479,561 

Policy & 
Information 

Services 

595,560 
95,560 

97,32S 
18,490 
8,109 
3,637 

15,856 

143,420 

5238,980 

Total 
Program 
Services 

53,261,735 
95,560 

3,357,295 

827,317 
168,900 
70,028 
40,286 

254,715 

1,361,246 

54,718,541 

Unrestricted 
Funds 

52,401 
393 
156 

166 

356 

3,472 

53,472 

Total 
Direct 
Costs 

53,261,735 
95,560 

3,357.295 

829,718 
169,293 
70 184 
4,286 

254,881 

356 

1,364,718 

54,.722,013 

General 
Administration 

S 292,464 
59,774 
26,761 

32,604 
274569 
82,061 
1,941 
34,207 
15,963 
1,361 

101,106 
i,495 

14,601 

1.406 
1__,248 

1,069,561 

51,069,561 

Total 
Expenses 

53,261,735 
95,560 

3,357,295 

1,122,182 
229,067 

96,945 
40,286 

287,485 
274,569 

82,061 
18,941 
34,207 
15,963 
8,361 

100,106 
6,495 

14,957 

16,406 
86,248 

2,434,279 

S5,791,574 
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AlIRO I A'I [CI IN(IO ;Y ININ.ERNAHONAL
 
NOTSlT) ["1NA N(! A L '!T "[-S
 

DI). E! 

Note I - Organization 
Appropriate Technology International (tihe Organization) was in ­

crporated oni December 10, 1976 as a private, norl-nmcnbership, non-
profit corporation. Since its inception, tie Organi/ation has been 
awarded grants totaling S33,900,580, of wich -I,l1 was award-)0,000 

ed in 1984, by tilie Agency 'or International I )eVelpnient (AI)), 
 iUidr
Section 107 of the Foreign Assistance Act f 1961, for tile develop-
nient aiid dissemlilation OtteciluhguC disaippropridte tor dt-Vehpinig 
couontriCs. The 0 rgani/ation's current tu iidhlIg iaartl from All) c\-
tends through September 2t). 1980 arid provides additiiia hntding
of $7I071,00(0 penlding its availabilith aii ittia I agreement lv ith All).
Siiice 1980) the Organiatioi has also been amartdetd grants tr,,im
variu s other enterprises tot aling S188,112. 

The O rganization is esem pt r in Ideral inCOniet ta\ts inider -l,-
un 51 (c)(3) oiftli Iniiteriial R \Vtiu C OLIC.rict 

Note 2 - Summary of Significant Accounting Policies 

Basis of Accounting
'[he Organization recwuuris reveintues aiid expeises in conformitv

with tile acccrual basis tt accountilg. 

Grants Receivable 

Grants are rLtOrd d Oii liet' bani ice sheet 
\v len inotice of awatlrd 

(or aIiemiinient thereto) is recveivd, adii are recognii/ed as revenues 
Oilv li the e\teit u1t\peltlitlltu' that satisfy ilt' purpouse ufthe grant.r 
Uiie\peinted 1imulits ale included in the tinacial stateiients asdeferred grant reveuunues. 

Furniture, Fixtures and Leasehold Improvements 

Furniture, fixtures aiid leasehOld imiprovenents are rec:orded at cost


antd depreciated Over their estimated eclionlic lift, of 
 \ears tilthe 

stra ight-line basis. Cioipuiter softwae is recorded 
 at cost anid 
heprecidted mer ,l estimated economic lifbafi3 Years tn the straight-
line basis. 

Grants Awarded 
A grant awarded is recorded as an cxpeiisC andi liability at the time

the recipient is entitled ittiuse of the funds. 

Functional Expenses 

The expenses t 
providing the variouus pruigralis and other activities 

if the Organiationare reported on ,i functional basis. AccordinglV,
epienses are charged tou the programs and supporting services
beiefited. 

Accrued Leave
Under the Organizatio's minual leave policy, eniplhuvees art per-

mitfed 1t accumulate unusetd leave tip to certaili niiaiuni ,Inliuils.Tle policy also provides for paviient to emplo\uees ot such IIusetL 
aiounts at teriiination. The cost of annual leave is accrued as earnietd. 

3NAIZ 198-131, 

Note 3 - Retirement Plan 
The .'ga ni/ll io maintais ,a frlo-contributor, defined­

contribution retirement plan. liniphie r cOnt ibotions ire etlthul to 
fiftteen percent of each particpalt'- base amIl,n l sa ,r. All full-tile
tin1ploye participate in tile pta 1.tp01 ein ph \InuV i|tnd are fuliv'es 

eSted after 3 veirs.
 
I 'nisuii espn,,e iinclidel in it, )COiI, 10an
11-tiniiicial sttenits 

appriuiiltetd 5 I.6,0011. It is tie .rgami/,otiiis policy to tuit retire­
iieiit pl,1 c1L as tHILT ,Iaccrue. 

Note 4 - Lease Commitments
 
'"he()igaini,u
lt ,n hi.scs ur0inu ;pCuc, tti \ o Ii-eiV e r leases 

MIMI Apuil 18 . uushuiilell. [le
'hivlth e pire F bdt'i rv a uu, ,n lCirl b. c l'4,.Th 

inittt '\..Such,il uuu it i Icl iudes costs undi txpt l''S for utilities, 

insumranc., jaiiituri ,oid clhaninii, servicts, maintenance tnit repairsantI real estate taxs. Under the above agree se futlure ii in ti irenlals nelt Of stubleI rentals ale d,; f0llivs: 

Gross 
Rentals 

985 182,001, 222,000 
I 87 h19800)) 
i988 18;,000 
I it0 o2,1100) 

5 I, ,3,t00 

Sublet Net 
Rentals Conmmitment 
S271. 000 S I ui10-15,1)1)00 177,00) 

185,1)))00 
185,)000 
02,0)10 

511I,1)00 582)1111 

tit 
pr innate 5-11,0)1)0 ill ,niii $211,1)1 in I981i. 

Occupancy costs iii 

Fut u re iii ini i uil Ills ui1iden upel'aln Ila sis filr etuliip nient ap­

19184 are it of 5195,,27 t sUblese iiicome. 

Note 5 - AID Grant Awards 
,ll) grant lWntards recei ve 1; Of I)cceme.r 31, I98.4 have been 

disbursetd or Oibligated as 101l0\is: 

C ra its alirctl: 

11)83 and prior 
108-1 

Other expenses: 

1t083 and prior 
1984 

Granit expenises to datetferret drevenue aso f 

December 31, 1984 

iit al AlT) rant aiwirds 


5111,211,821 
3,357,295 515) I 

51-1,587,367 
2.4|15,267 ._- 17,91)2.834 

30,561,030 

3,338,630 
rece ivetd 533,910,586 
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