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Letter from the Chair 

As all active practitioner in agricultural development since the 1950s, I have studied, observed, and been a 
part of three major stages in tile evOluton of development philosophy and practice. 

Initially, tie emphasis was on innovation---i.e. the technology. For example, in an attempt to increase corn produ,ctivity, the use of hvbrid seed was promoted among the rural poor. In essence, this was one way Communica
tion. The scientist imposed his innovation on the farmer and the recipient became dependent on the source. There 
was no real exchange of ideas--the recipient was expected to accept the innovation and benefit from it. 

In the late ltJ60s, the emphasis shifted to adapting the innovations to tilecharcteristics Of if *e people who 
were to use the technologi,s at specific locations. 'clihnologies began to be implemented taking into account the
social, cultural, and ecoomlic context Of the recipiel-.s of the technology. The scientist was still the source of the
innovation but the sou.ce leined, through experien1ce, that it the technology was to be successfully, utilized, the 
source needed to understand ih Ccircumstances tOfthe recipient. [his -as not true two-Way commu nication. The
cor.tmunication related only to il'context in which the ilnotvation was to he implemented- -not necessarily to 
the true needs Of the recipienlt.

In the thid and most recent stage in the evolution of development practice, inno'ations are not onhl'adapted
to fit the social and ect onic ob ect iVes Of thei Use rs Of tile technilogy, but. ill addition, tlle rleOs of souirce and 
recipient are interchangeable. Ideas originate just as often with the recipient as with the source. The people in
the developing countries are contributing to the creation of innovations that respond to their particular conditions.
Dev'lopment is acontinuing, pairticipatory process. [he systen is open-ended; there are no "sotirces" or "receivers." 
This is true comiiiuiiication.I-d joint dialogue. 

Some development organi/ations colitintio to base their efforts oil the traditional donor attitude. Others work 
in the Stage Two development niode. Appropriate Jeclinology International is trving to work within the third stage
of development philosophy. I believe it is this attitude that IcCOiits for our success.

For example, niore than )'%, af the ideas for our demonstration projects originate in the field and come fron 
ATF's project partners, the implementing organizations inthe developing countries. ATI works with local people-
produce,,s, scientists, administrators, technicians, as well as officials inprivate aiid government agencies-to pro
mote their ideas inthe design, implementation, and evaluation of strategies relevant to their social and economic 
objectives. 

This has been an effici'nt way to develop cost effective approaches for estblishing productive activities that
add significant value h,local resources--activities that cali be maintained and improved locally. All does not seek 
to introduce tech nologv but works with local Organizations ,ocommercialize development innovations. Through
direct participation inthese projects, lec7al people learn within tlhe context of their traditional Value systems and 
culture to appropriate iniovations to tleir benefit.
 

The results are far-realu2ng, 
 lobs are created, inconie levels rise, nutrition improves, small-scale processing
plants are built, ai1d these are owned ,ad managed by local people. People have inore tiiie available to devote 
to other income-generating activities. Their Mverall (.iaity Of life is improved and the hopes and prospects for the
future are brighter. They no longer are just "recipients" of improved technology. They are committed to and in
volved intheir own development. People who initially were the recipients and followers have now become the 
innovators and leaders. 

AT's activities Over the past four years deiiionstrate that it is aii innovative and dynamic organization. ATI
has selected challenging target regions for is prograni,;-the intertropical belt of the world where most developing
countries are located and a region described by many authors as a cemetery for very conspicuous development
projects. ATI works in 20 countries in latin America, the Caribbean, Asia ,ind Africa, on projects ranging from
rhizobiu u,inticulant in Thailand to oil processing inlaizania and Canieriton to mining and a natto production 
in the highlands of Peru. 

This report describes the effort,, AlI and its project partners are making to motivate people to take charge of
their own development and that of their countries. ATI is serving as a linkage whereby the people in the develop
ing countries teach us the really elfective strategies for the application of science and technology to development.
The capacity and experience of local people are serving as the central nervous system for their own development.

Oii behalf of All's Board tf Truste,,s, I would like to take this opportunity to urge the ATI faiiily-staff in
Washington, D.C., the staff of our project partners and especially the people in the field-to continue your outstanding 
work in the vears ahead. 

Leobardo Jimenez Sanchez 
Chair 
Board of Trustees 

Juie 18, 1987 
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AFRICA 
Partners and Projects 

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

Palm Oil Extraction Unit 
APICA: Alain Laffitte, Secretary G2neral 

MALI -KENYA 

Ceramic-L ;ned Jikos 

CAMEROON - KENGO: Achoka Aworry, Coordinator 
KENYA 

TANZANIAZAIRE Ig MALI 

Mini-Dehullers 
BOTSWANA-' C ZIMBABWE CML': Jean-Pierre Derlon, Chief of Training 

Shea Butter Extraction Units 
l3ernard Clamagirand, General Deegate 

TANZANIA 

Improved Bricks 

BOTSWANA CAMARITEC: Edward Ngaiza, Director General 

Oil Press ProductionAnimal Driven Pumps CAMARTEIC: Edward Ngaiza, Director General; William
RIP!RIIC: I),wid Inge; Managing Director; Kit Morei,General Ngange, Managing DirectorMa InMager 

Rural Potteries
CAMARTtE': Edward Ngai/a, Director General; AliasgharSII)A: B.R. (ihibana, Managing l)irector; Manfred Sheriff, Project Manager
 

[Hoehlle r, T.chnical Advisor
 

Grapple Processing Village Oil Processinig
LWR/ ELCf: I'Vnn Schlueter, Project Manager
 

ThlusanI0 etaisheng: Tlabe Fietema, IBoard Chairman and
 
Acting General Manager; Francoise IlorenbUrg, General
 
Manager (until 3,87)
 

ZAIRELime Production
 
SRI)A: i.N. (ihibana, Managing Director; lanfred Hydro-Powered Grain Mills
li;oeh mlerl; Ichn ical Adviso~r SODERZA: Soheyl Mottalhedeh, Director General 

CAMEROON
 
ZIMBABWE 

Anguh Alaize Mills 
APICA: Barnabus A. Anguh, Director General; Joseph Agro-Industries
NIout si, Project Cootrdinator FEP: John Conradie, Project Manager 
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ASIA 
Partners and Projects 

PHILIPPINES 

INDONESIA 

INDONESIA 

Venture CapitalCompany, Indonesia 
YDID: Anton Soedlarwo, Director 

NEPAL 

Turbine Driven Agro-Processing 
New Era: Shree Krishna Baidya, Field Coordinator; Bhirn 
Bahadur Durra, Vice Chai,; I.K. Watershed Conservation 
Commlll. 

PHILIPPINES 

Organic Fertilizer 

1I-: Melo Cabrera, Manager, Science and Technology 
Research Center 

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

SRI LANKA 

Cinnamon Processing 
ATC: Calityanatissa Gunawardene, Executive Director 

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

Mahaiveli Rural Industries 
Mahaweli: K. Gunatilaka, Director General; Lalit 
Godarnunne, Secretary General 

THAILAND 

Protein Enriched Cassava and 

Rural Small-Scale Industries 
PDA: Mechai Viravaidya, Secretary General; Pairojana 
Sornjitti, Director; ACPD; Siriyong Reuwviwat, Manager, 
RSSI Co. 

Rhizobium Inoculant 
SVITA: Maee Suwana-adth, Executive Director; Karnitha 
Karnchanachai, Managing Director 



LATIN AMERICA/ 
CARIBBEAN 
Partners and Projects 

DOMINICAN REPUBLIC 

GUATEMALA HONDURAS 


COSTA RICA --


COLOMBIA 


PERU -GUATEMALA 

REGIONAL 

Linares Pump 

SCF: Jairo Arboleda, LA/C Regional Director; JesuS" 
Iinares, Inventor and Project Coordinator 

Wheelchair Production 

(Various ,)'jct partners in Colombia, Peru, I londuras, 
Guatemla, l)om1inican Republic plus Ralf Flotchkiss & 
Associates, USA) 

COSTA RICA 

Lime Kiln Technology 

ITCR: Francisco Pacheco, Academic Research Director and 
Lime Project Coordinator; C.NAPROCAL: Juan Bautista 
Monge, Manager 

DOMINICAN REPUBLIC 

Swine Feed 
CIMPA: Raul Osvaldo Hernandez, Director; Pedro 

Azcona, Project Manager 

Wool Production and Processing 

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

HAITI 

Cassava Processing Evaluation 
IRD: Chavannes Jeune, Director 

MEXICO 

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

PERU 

Annatto Production 

CAL: Juvenal Paz, Processing Manager 

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

Potato-Based Foods 
Centro IDEAS AlIfredo Stecher, Director; Eduardo Burga, 
Project Coordinator 
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Appropriate Technology for Snutll Entcrprise Development 

Introduction 

What is ATI? 

Appropriate 'Iechnology Interna-
tional (Al) is a private, not-for-profit 
development assistance corporation 
based in Washington, D.. Al works 
with local busillesses and organizations 
in Africa, Asia, and Latin America to 
identifv, assess, adapt, d isse'minate and 
transfter t'cllnohogi's, and establish 
Comllnierciallh viabh enterprises in rural 
andtperi-,inban areas that are ap
propriate to the needs and esolrces of 
the poor in the [hird World. 

AII seekCs answers to the challenges 
of rural and peri-urban deVelpment LN' 
snpporting pritfit-nlaking small enter-
prises, whMlii create elployment and 
increase prlductivity. BV applYing
illoder n sciece and techolovhy to local 
resolICes and '\i sing skills, Ail dllC its
 
project partlier 1lv improwing the pro-

d1.ctiVit, intomtes, aid cL1ialityV of life for
 
tells of thli saiids Of 10\\-incole peo-

pIt in Ih'vet'I pillg coui rit's. 


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

'i2,jor "I'llitle.s"t 
pco tit lh'inthiLS into tileIands Of 
pool-Peope illdt'Vepng coltriS."6er 
do this, AII: 

t1c is to get pro-

. t 
"i olili e, t 
aSed Onl a11pliedth science and 

tech niologv; 
Testt'd in Ci eCia~fIly-ioibVe 5111 

Scale enttrprises front rigial site to-

othe'r countrie's;
Provides technical, financial, andi 
imlanagerial werv;-es to help locI 
enterpristes and il. tittt tilus estaiblishsmall-scales businesses I 

Analyzes polici s if gov'rnies
banks, and local itttiors wht i 

affect commercially-viibh,, sallll-
scale enterprists; 

* Documents tile \pt'rienct's gaillted 

ATI's Project Partners 
Private versus Public Sector 

Parastatal6.9/o 
PVO46.6% 

Gnvt.Agency8.6% 

nOher NGO6.9% 

/
 

PrivaleCompany 31% 

Adaped hornFigure 45 which[-2 AIDEvaluationStuidy 
analyzed 58All Pfoject Partners 11(li11 198.1anl 1995 

ill its proltcts ant tie rtsults f control, and lllanlagement, I 
policy analyses id disst'lll ilatts this 

iflfrnitiolnt od velip n eet organ- H ow D oes an Idea Becom e 

izatiolls, gOVt'rll Illellts, alid other an Approved Project? 

institutiins. 


Project ideas usually Originate ill tileWho Are ATI's fitld, a result of-ATI staff discussions 
Project Partners? With local busillesses, bankers, govern-

nIent agencies, nd development
Most of All's project partners-the organizations. A'I's rigorous project

implementing organizations-are selection process begins formally with 

businesses and other private sector 
organizations. These project partners 
share ATIscot'i itnl-it need forvib ctess 

v-rd i a 

tivities. Becaust' investment programs in 
prtcductivt activities ill the p(or areas 

f the hird World are ltrgy l 
phl'd and, are therefore very risk\, A'l 
seeks projtct part ners that are
Tnotivat'd, creatiV', organizationally
soilnd, busilnl'sslike, innovative, willing 
toitearil andito share their learning. AT
works to improve the capabilities of 
snlall busin'esses, small entrepreneurs,
and other local organizations. During 
tdevelOpment and implementation Ofproject, local people are trained in the 
technical aspects of operating equip-

ent, as well as in project planning and 
admninistration. The' gain hantds-on ex-
perience infinancial analysis, cash flow 
projections, market forecasting, quality 

a Concept Review meeting. Here, ATI 
staff screen the idea, not only for sound

of technology choice, but for poten
tialcommercial success, economic sus
tainabilitv, and widespreadtiuse beyond 
the original project locale. All Al' pro
iects mLSt provide direct returns to All's 
target grllp-the poor illrural and per
urban areas. Once a target area is ap
proved, the Project Officer returns to the 
field and forullates a detailed project 
plan, in collaboration with local project
partners. This plan includes technical 
and financial appraisals, market 
analyses, and a thorough assessment of 
tile assu mptions underlying expecta
tions foir project success. In preparing
the plan, the Project Officer utilizes the 
expertise of other AT staff-techlical, 
business, and evahlatiol specialists
who are members of Al's two support 
wings, the Technical Res.ources Group
and tile Business Development and 
Replication Group.

Follow ing A l scrtillv, tile project 

plan is then presented to the Project 
Reitw alnd Advisorv Conililittee 
(PRAC),composed of outside experts
f1ro111 tile international development and 
scientific c0inlnillunities. Based on the 
PRAC's advice, plans are submitted to 
ATI's Board of Trustees, prior to receiv
ing the final approval of the Executive 
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Appropriate Technology for Small Enterprise Developent 

Director. Ih'entit e process, from idea I 'xamples ot projects in each area 
to approval, takes, bttkx ecUl fotor and inchlde: 
eight nt ltii. 

)lnie a prol.t i'h0ru,11k approved 
an1d tuId al-e olnittcd' AIl Istll pro-
\'ide I I11,11nd InlI t .i t hllaica 
,Issisi I a ! I.uIl"r boo-- tO iuple-
li , ll', blrt" eiltialt the, pi it'<.nlild 
Ilased on Ihe,-JIitic Ineed' (t t1W po I 
cl, I'rejc1 t HIs r'va,lation)lilto ,Id 

,i1d techiicai '"tall\ sil th, plojie(t to 
licti';- thi'll'HWii illgl ,s It".,Ohe pr'o.-

bhnslhi.i nillti-dis1 iinar\ apploach 
to proec i'eti i <d e1opletO ' ehI is 
,i ni)il par l isk- kIlO\vh'dg. 
bllildl 1iid '1,riii pl')k'>. 

What Types oft lechniologies 
Does Alt Suppoit? In What 
Countries l)oes I Work? 

Al Ieolk- ii hwt.fichniil areas: 
,g, llultuI',ll Iertdllct pI'.,l5.ini nIIL 
litil lin O %t",lcnliioloes;Al lcal 
nlinueral Its~illtr'es deS-elp11nt; and 
e'kuipmnllt ild stlppor t sIn ll farms, 

,.rietltn Products lProcess
ini,
and UltiliiotlotA.rictltral 
l\hsh'>: small-scalh processing 
and e\traction of edible oils; 
pIo-essilg of ce'eals and stlapl' 
hltds; prodctli~lon 0annuahl 
Iced fr'om11agrIcultuil \Iastes: 
and processing Of truits alnd 

eg'eibles. 
1 0 A(1i,aI I','sonrct 

I )VcerI-1MICII: small - scale pro-
11011ion otf a ce'nle-(i1t'lit C4d 

ttiouis nIte'll; small-scale 
prtoLductioln alId ise' Of lime; 
producltioln lO cl'I 1ic", bricks 
11,1ies. as %;dl 1i ti' hl-
plo\vcillnt of l\eni iid kilns. 

Ilulail'lit all( 5lpporI tot 
itlljon>,. small s;Cale applha-

iols of bio-technologies, sich 
as rliobiunlI inoculanl for in-
cieased soybea) vields and 
proteil-'nriched cassa\'a for 
anial feed; and prodLction 

and marketing of small farm 
implements. 

Occasionally, AH might support a 
project outside these three major 
technical areas. At present, All supports 
two such "innovative opportullities": 
testing of comptter video taining and 
the establishnent of small-scale enter
prises to mallLifactlre the ATI-Hlotchkiss 
Third \\ rld Wheelchair. 

In order to concentrate resoturces 
,1nd to iiialimi/e the effects of All's sLc
cesslul developlent strategies, ATI 
works in a liimitLd num1ll1bler ofCOuntries. 
,\tpresent, /Il ha- projects in 20 COl 
tries in Afric,l, Asia, ltin Amflerica and 
the Caribbean. 

ATI collstalntly searches for oppor
ltunities to dissellinllte in;io\vative 
technOlhgies alreadry proven in 
demonstration projet-, to areas outside 
til'
oliginal locale ("replication"). Thus, 
a successfll appropriate technology 
may ietransferred to a couiltry or coun
tries where Al dees not usually work. 

COMPANION ORDERING 

AGREEMENT
 

In mid-1987, ATI is expected to sign 
will make our knowledge and 

expertise in appopriate technology, 
choice of technology, transfer of 

- technology and small-scale enterprise 
development more readily available to 
A.I.D. Missions. 

A.I.D. Missions may request a 
Technical 'Services Order for specific 
tasks such as: sector assessments; policy 
studies; project identification; analysis, 
design and monitoring; project im-
plementation, including technical 
assistance; development of training

lIUIIII atlnt ,ll d Ipl> R. I/u> materials; evaluation of programs anda> C, 

I8f im lt Hl ll'th h',lhT Il il r 

8~d i:, vvr . Slt'l~, ,, hl 

projects and design of evaluation 
Ordering Agreement stated that ATI "is 

particularly qualified to provide project 
identification, analysis and design 
assistance for medium and small-scale 
enterprise activities involving contribu
tion of local currencies to capitalize 
revolving loan and venture capital 
funds:' 

The Companion Ordering Agree
ment will enable A.I.D. Missions to pur
chase ATI's services without incurring 
administrative delays and will help in
tegrate ATI into the reguar A.I.D. 
development program. 



PROJECT APPROVAL PROCESS
 

FiUTHeER 

p FURTHER
 
i EXPLORATORY WORK 


(+1-) 


FURT;:ER
 
EXPLORATORY WORK
 

(+1-)Concept 

FURTHER 

WORK ON PLAN 

I(+1-)(+ 

+/-- ) 

LPROJECT IDEA 

I () 

Rir ,sibfe
unit ( - )Re') -------------- REJECT, NOTIFICATION 

(+)
 
Cost Ceroef Derrror ( [c - - - - - - - - - - - REJECT; NOTIFICATION 

CONCEPT PAPER 

Prrrel[feviev 
(AllStaff tio EmTroiveN), co) 

I + Recommendations 

Execuhtve Drertor )Director + oqrimr ( -
Deciion) ---------- - REJECT; NOTIFICATION 

( + ) Gurdince and Specifications 
for Project Plat 

Technic!ifie,,
Technology
CormntercrlmridSocna1Ipact Anallyses
 

Proposert'M iEv.lttiMtltf r I
roin) 


PROJECT PLAN 

M
 

ProtectOfficr 

I 'liin Devttorrerrt ) 

I 

Executive
erreclor.Cost
Cener Directorr ( ") 
( Reviewnd Oecisjori ------ ----- REJECT; NOTIFICATION 

Pre-PRACPresentationby ProjectOfficer 

PRAC 
(Presentation byProjectOfficer,Recommendalionby PHAC) 

Executve
Director /I r ( - )
(Decisioe) ---------- REJECT; NOTIFICATION 

(+) 

GRANTS/CONTRACTS
Prepare and
 

Deliver Documents
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Small Enterprise Development: Changing 
Paradigms and Contexts 

Bii J'i)t l ilde'do, 

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

Tit' ilipLitlce t small-scale ten1te- Negative Neutral Merit
 
prise deveapnment hs betin L'iphi'.i/e'd __
 

tilI,MInd 6tim0 t,,,Vi,, 't,,
, [,}.' IIv'rn Violence anI- Unemploymentind t ni i iaOSOhvtra,. 1tV,it Development of Technology Traditional Advantages 

we tLk at the dI',la)pieLt IindustriMl Protection of Industry in Reduces tile 
c ,etie., ,credit tar irl.Iie,illltlt,' Industrializec Countries Importance of 

Inatrial %%L.,Iltlh 0I tlir pLl IItitln, Economies of Scale Development ofNew Insight 
gacs t --it', aI , i pri.e. At , Reduced Availability of and Knowledge iil 
saint' time, le v -t h terri- , ,i,' Credit for Large Entefprises Small Enterprise Developmen 

IM L ,l[t)],llllt'Li1r {w 1itAqi,,uIturlc'
 

Ind trajditil tI lapiti,+1Ut 14I'pl____C_ 

, iIIdtItI iIIII L \dee ,)L traliti )I'll ' 

L'I 'r I tt 1, \,'I]IIIW II t' J ( 

place an al-,,l I IIe-k 'tLpri' dL'v!01p- sequllIyIt a lpateatiaiti, greater market rather thall the small enterprise.
 
- not In the last ten
Innt i l t. itt tiV usp1tians,, fir th praducts at industriali/ed cour- vears, the develop

rlItft'Ll inI t ' arcI thIat ka'n'- tI'eIL L'C.)IILi, these SllIll-scalet elter- mn11Wt at techltaogyhas changed direc
neait', mACk X I!iable tar itL d~ehfp- priS''. do not iIilledliatCtV ompete with tions. Nov, technohagical develtapnment 

CmI, picture stic lli'e ti tilllilt. I l \ 0% thi. mig,ht their tMh tOtllli ildustries 0r far111 is f,)k'tusinig l11101C an i e 
ch1lmit ill Iat,,,/ tar Ivarie- prtLtlT. trlnsforlillatill it illtrlllation. Electilt' rtellt' 
tv O rt',loll,. inal, in ilateriallv poor cOntries, trOnIc calculators have incrSed the ef

1ale I sLatmltratri/nllti reasans the credit Vailable to inv'st ill arge'- ticieacv o bookkeepers; ilfarmlltion on 
behind the renIVt'\ed ilttret in smll- calet inds a,11rvbeen plant genellreiduct.he tics has ted Ia higher yielding 
scale enlterlrise- dvltteint. large det icits Of mast tf tilt' dCvehIiping plait varieties; studies in soil CilSeVia

callatrit . partly dlC tL)deprssed per- tiOl hlave ie2suIted in methads af soil 
lactors I)i:,couraghg Large-Scale 1t0lrihiaCi" , investmeilts aide in the prep.ritioll that rtLtire less 01r11 
Indostlsrv 1)7th,have Muate 'iLermIel marle tillage 5on1eciiititists are beginning 

"ailtll ,u ) tlaralltaetil it) til'a 1l'1ge 10,111S arguet0 that role Ot ecOna0mies of 
iirslt ah'd 1tLltl.ltt, there is g iLL ing to ilaStri'-. More iverIlalentS are scale is less Vital in tilecase(OL new 

pIetssllt t r t Olnetcat , ; t s',lihin,llltilians in les's capital- tLecnilOOgies.i F' 1\,atplC, c(ialbilleS 
i r 1 p tirli11 In intensive cainnercialh that harvest wheat and Other grains are11 f)(d Ie are,1s. uiiast iable activities 
Lt t1Iltrit,,,tL,l!latitina I1r has ,t IIand them in snall-s Calner- only'advalntaeOlS tilve'ry large-scaletinditli 
drilnaticalhi '\(ec'd the growth in pris' teveliepiiieiit. iarils. Tlhe devehipnlent oa a high yield
tlIIplvnet t in inlustry ald agri- ing variety of wheat or rice, illprin-
LthlIiirc'. ( lt'Lts r-L\itneving Neutral Factors: t)evelopuleilt small muchLL\(Tiri ate ciple, benefits tile armer as-; 
the'ir dt'eiihpinent poilicits l, Iti1. f 'fchnology -asthe large farmier. \Verecignize that 

, Ilat ne An i' i!st rat,' e' Lam Lc liM larger enttrpI'ri;es Will still benelit Iral 
grlt) th iithi tiiplLviello-t k Ieatitl as Tle deveIOpnilt 1t techItI)IO g eCtIulOmies o scale --- despite the fact 
Lpptise'd tL) lis LY (M is aliso prOIittitIlg s1l l-scale efilter- that the techn1lgy itself niglit Liescalestiate'gies that iM n itnC't 

ectIolliic givt ll. prise' devehpiient. SilCo the ,eginniilg netitral Iecatise Of Other factors, such...-

eCL-IItCI, indli4triili/tCd ctuiiiries, in Of the industrial rex'tIltiati, tile deveap- as access IL)capitl!, iltir'mtiill, train

par'tiCttlar the United irI re. 111t O teciiliIgv tctlseC till tile iulg, ald Ild,/latlgleltt eXpCrienlte. 
rcassc,ssing their ftireigIn a,,isailL I Lit- trall-torillatioll ktfmat'rial. NLIchines 
gIn,1l1ls. BecIls they ,are (llc-riled wCr dcxetlhiped r!eve lunlns fIll Nfelits of Siall-Scale Enierpriseto reli 

abUtti 0noiic grlvti ill their ILL thile physical btirdi if trm,sfl4rnlilg D)evelopmenl 
ctiUlltrits, tHIe are less aild lCsS Williig iilaterial. Ilacksniiths, io -traisfr-fled 
to ;I:pp)rti dtetelopilllt activitic, that irlotilltti pl). ald titHe' goods, werelile Sticcess Of snall]-scale,1 eiltei

> 
0petitiul Li prO-
dnIt,. (tilrIit legisl,iti,.i (inl the 1.-'.. I 'dsteel iiltti car's iil cLuking pltS. T' reie\td iterest il this area. Sm all
are,,idv prohtlibit., deve',)IpiMit assis- Ltork i t repllced by fac- scale terpries are 

c'Ia',itt dtnllti- iepl,d bv fchiri 2s, Which ltrnalSIriI- prise dt'veIpiL'Ilt Ias stiilulLIlted 

rpelte-S was illereitv 1Iore etf
tal/ce taro prtignl- that oIuld Stlippirt Lri's that trallstIlOIiL ltiiilbeT ilto filr- Iicieilt thll large-scale ellterprises. Peo
sigar, -itris. and pM1,hiOilprOductian aitUre. New materials weie deelied ple l,.niw e,ich Lther, tile'call talk to 
tor 2\7p)rt. Ildus',triaLieth yivernlits to tramllf (nn petrlilllil ilta plsti l. ,.1achtlher.0i they call ideniity with the 
see tva, aid N the nmtrialls, prtc111tey prodtuce, they-knm\v wLihenlvalt,age.n il ptiillg, siiiall- tra(stornllitl the 
scale e,nterprises that proLdice for a scale' 0If tile Optrill is critical tIothlt' they dtiplicate each ther's wvark or 
dt~l~l_'stiC tile place', thik ti the eiterprise. Fconrlaies rclevanlt to achiev;niaik(l. InI firmt eificicic ihvein tile \vork is riti 
creates lcal ectlll nolic growthllald cil tf a:inale bemnef it the large eilterprise hig tile goals of the ctiilpanv. Organiza
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tional waste in siall-scale enterprises is
 
redticed to d minliinmt .
 

Siiiall-seale ,e'nterprise,dlev~oprent 
 Table 2. Expanded Levels of Analysis
t r<,iiidpitgriaf l(' i ,,!re ti tleni of________
 

knInltedi.( in lie to%) t 'Ides Traditional Enterprise Development
Ia,.i t Programs Small Scale Enterprise Development Programs
A.h re aid Ill' -.,%%c ]e abhth t philitto in an Industrial Environment inRural and Pert-Urban AreasttLICt--I-tltl lll , t eitlt'rpri t,itt 
til \ m H .mP1 OfI tM, I , ti\l' ftitiJh Hunian Value Systems 

itI i . . iiltit / Lbi t1;'1itt'l li' .. . .. 

l it I , _0.. . ... ... ... . . ..... .... .... . Structu ra l Fa cto rsn , n . h - L~v ., 1 1 (,I~i l l - l l d k k , . - - 
i d ')[.lilt]h( Factors
lI dWi.d l 1hrt il Technical, Project Technical/Project Factors 

dc t;)li I I IIII I . 'W - I(I\ ' int' triit i t I r niI lpilnIIaI_______I(_____e- Informal Structural Factors 

i < ldition , llHIM fl tilc il l I ,ltl-. n
 i ihrtii'u--.,,\liap

tilt] tdlht tlow 


I rt-i t' - tI nt',l\
ilhililpiliw.,dt'Ile's
 

,W"0t \\t"' 111 1(-lo'I' I 11101111l~l,t~dI V, 

tittrct-i alt->cilt- tiutt-rpii- t - tei ttii li int ltie te the bOrlvhir tifa ,l mtic t'tt1I1l\' e\Plrlilt-li ltd ith\'I
Ie'li i ln i .lilll-stae tit prt'iit. ,iitcli, ni s tlIt -lihre the risk iftlhe 
i
tilttial! otput in Hii 11iiiplin-1i l'o eilv_ rule I'ill,1,C CilPlleillC ,tir.In, ia,the printli t , i .11, neet1d

lea t , t10I% lilU hCl I',lI 1r0, to rt' i i i it'vi \ here, tiplcs ot \t'nltillt. ital halve1bTetn ,Ipe l Ca,/ritilihi't',i,ltitilit \int-it. i t'lip l Ilietl IllQ Ii -.ttttlnt'-, ,e -. ,c t- -ntt'." plied in tstnh'li- lt-chli l ,srilh
Ihij\ivi , ai t iinilr I, ii ltr',t- inl<i)i*- t .n - t n \\here, in- e'ntt'rpri~ss. tItC. tItt'rpiC ,ts,1rt1the 
n-JIIinJLt 111 ~ idnloLU t i tIC~l-tO HIC C 0 icuiil t rllO Ltld <,I n r lu d(,)'Ii\ Lu ll nnIlild OlCtnllniii t nlle ' _il111 ll11ill i 11 10 1lq prti n 2',, nlIt ut u- ltiri al td i l ointin e' d\ndII(lt(i %telttria Su bt dt' t hl _ i n i t I , r~ - l t -pi - en t H L i illt nt, ot joillta it lit 'tVt'la,mth er. t lt t el t i f i i i i t nt ni/i\ \ hi,i . ,gi- 'n i ii tio iu o Ite d b y 

-nlt\ tnt-nt. )thlI ll)I"it,<tk iitliid- 'in t,e'td H10 iiil-rt1ttii' ,nlih .\ltnt inh l trl'p lCnttlrs.
Ite enIthe -iutt 1t IOf'--n ld]t lIL i \ii Se, t-ir t 
lttd baikI.. t t (I, 

I it tIC lilttil't',L'tr ut'ts tir" tt '\t'\ n-t' their ,hiLrt'l pI-[t
,and I -ii tl'pl Lil? h i t. iI li e taili ti[l lirt f ilte tlltt'l'ri,t' It) btl\ tlte.,hare-Ilwldit iill(iltllw'icfiltt)l <10ill tilt hl-d I)Vtile d 'ew l~plnet,n l ,Ilni/aItitIn, 

,
Inll
, ttli? ,i.dt.,.. the In-I\vT it gratlu,ill\ ilertai-.nii their oniT'u'ship inAnalvsis and Assessinent: ANn itlmti dIntllihor-. the lt'OIlp'in\. In '\lrilt.'I l\pdnited Paradign for Snall-Scale l-tiblishii -ina]nlltrpi ies in IiiiMntetd sLICt'stIalul' with ',se[onterprise tPe\elopnienit 1t,011t-t\ ti1nuillist's rtuir s ,i( pI'tL ase aie iirliL'ltit.,itIliCh not Ol
tlndtr iinttin ilthI prtiiitit,s Ot the ill- 1v hmlte the risk iiOl'ed illestablishinglIhlax int1 it'iitJit hikh tt'rln hibihin- . .'\ i1ei\ tinterpriM' is risk\'; it nCxt\nterprise, but alsO piltlide, c'redittatdithit nuiinipitiuldultliiali/(, ' i ilhl l'nC n t il iandt,knlt:/\ktime I\,I\titi i\.ir lk 11VilnlpOr- CXV,1It ti.iti',rtInC\ tnt er .li()LltOHCI<ll', il HiCll tlIit1tismall 110 sUCVL's Illk IMar t Md nll iil,linl

lal[yl :la/t'i uII~~nInL4I 1il t -. \\m k \er\' hmo,. I'(ki ifotti\-il\' S11111, I It\ ) 11 l0 nIIpro ItCllI L'tClr)tlOVC 

iin t ii ' Lt
ti 'ptit i lli (" t)t iill- iitt'rt,liit\ sil'utilttliiii the t'ilblikl- rdliS, Otthe socialanl is s.tess11t'lltt'iit'rprit--Ofclt' in r linl pt'ri-il'I ln tu-t ot a it-\ -lnitl tliti pri51- inhibits p- t'li,i \ t rht l nilt)in l ti1,)re\T. \rtttltl rpiittniitrie- Ind,r pitipgqlt-tl-pilteittt'ui hitl. i\\,itutu 

'InfMid
n mat'll dta's hpis tit be intIle\ ,and a 

I).... .. tHe l ilitii - iittinug thti pri, iti W i Vitum traldi- trth''V hl%to be tlt--'loped t,),t(iCsSanMi 'e-d t, ftt the ti o'tl 
II& 

of0 t' ltiiti liiiiliiitll ch tiht,.' uit litits sl;tsas liditiIti-.
Shraial,_iinlM \lOVt'ltIl-nt ill5r'i l.mk, ht'lpilut their taiiih tii nei lhbois with
 
thtlluI had tlt prit iltge it %tttrkin ; it- Ihi tt- , pliin l' ii bt Ii i.; ,a


itli in th e i t-7( suC ' s s t u llft loIIIuh-t-d1i t; .e.
 i /i l ' /C( Ihhti l 'l/ le , lll) eL'IhIbi hIIk]utI e L I urL-II'It , A di I I I ~I\ ,IJ tt 11 tI I lhIC 1 i ti
 
1inaih1sPbasic it uinLt:'Ii,u in, th i it'iI
btlihii ii iin ot a siiill ti'itrIIiri LtnII'I be I)etiiitietvelopineiit iiitaiidiiig, the tilliet i Ii[I e conibii ,tl ilit tll alttit-itit,'s iont-intrt'ptrtiit-,ur te'liiiitaI ,lilt1 

pi'ti lcl inctis thatTl i s)t-t t uir It -tvt- I) il - -q i ttiil s t t' i t'ts iinit hr -ta it tlt it tte -, t h e 'tlltt ii,i t ' i d t t,e t erp ris., tii iititr nil tr ti c ni p'V ill i 

r Ittir l, inia I i t etil (2 )thet t0et u t.1 bet',list' Of flit u CLt'rlinltie, I liS is lheair'a mO t i iliar lto 
(3)the iilii l li nldt -1aihhtCi-',I ,lLd hO i<ih1 tip a,ntt ' briiness. tritlitiol al enlterplOfi ,t iS. tdettlopinent:V ]lt' .\ 
 leus'iit' ltlli
h k iiIllit L':i't l- market iiilh i-, Im,rcL:Lss<'Lt n ki t st',rtegv, prtb'ln. 
 ieil t 'citl. Ile %tWtild ratht iltsti dtult qunlityv, i itii the iii'itt pitt-

ill i1 tititerpri.- thIt is iluiginallr piO- ductioilThe hini ul .!l /.-H prtt-s,, ttcl ch
I/n fitble, buit the rtuirns a/re ii llttg\ ice,
oiie ill wlik h1 -spare pairt,s intl Stttk nuiae,-et'ltit, per'
knownt'n. MOst eitrp' letnurs opt'rathilg -.tIiiiIt' Ctelldllltllltllt, enerty' liiaIld
I)e[fi
ition: Ih_ ctlnibiniliiiul it ill- in niateriallh pittr tLtnditituns tin Oni laiid titn'ucillilit nilng4t'llient 'TheLditiduat, sqicil, tratlitiitiil ,anlmlorl itItird a small nulrgill itt risk..ll has litratire 011 these subjects is abtidaitU . 
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Appropriate Technology for Small Enterprise Development 

intensive, highly mechanized produc
tion methods usually rely on an in
dustrial environment to supply urban
produced and imported inputs, while 

9I 	 components of less mechanized 
technolog can often be manufactured 
and Serviced ill ruLral areas. The high

%#.k ?'rate o! large-scale lle haniation in the 

l'hilippines was due to a set of price in
wh-erichn.,, includif ig subsidized credit, 
wh~iclh favored tracti rs, and to tiLeqtial 
land distribution. 

t In Taiwan, the rapid growth of 
labor-intensive crops such as 
lushr'tlolS and spalagts, among 

others, enhanced dolestic consumlllp
tion and provided a basis for 
establishing local canner' factories, 
which generated additional employ
ment in rural areas. Generally, in 'Tiwan 

hie p rocess ing of agricutlt u a I cmops is 
more decentralized. In contrast in the 
Philippines, processing was done by 

4 multinational companies in larc-scale 
. P3.,plants in the urban areas. 

In both countries tileevdence sug
chn.,,cd it., ccritia to gests otMANK 01 AlEXICt icmUn, ,,iiiit loa,to nidinual tNimet' J1oiticifxatin, that the use appropriate

in the '-rm Support lntcrjmi'(t Pr', li. 0)/itw ,r' technology riural-based small enterp'itc. i oni init wtdd l'orMrnIt ( 	 in 
prises has generally stiinu!ated the ef
ficiency of the economic system as com
pared With urban industrialization. Pro-

The Structhiral lcue dustrial Inv'ironment, Often Unintenl- duction technology-based small-scale 
tionally put Up barriers to sma!l enter- enterprises tend to make more use of 

Definition: Tihe co mbination of for- Frise develO1 nen t.Even small factors I. cal "niterials, and produce more pro
real and informal institutional 111d such as tie procedures to collect credit ducts that call le used for local con
governmental arrangements that ill- information-- tht, frims to be corn- stiptio, increasing local economic 
fluence small enterprise development. plated, or tilelimited acccssibility of the 

Studies in recent years have shown loan officers an be obstacle, tIoeffec
the importancc ot tele "enabling en- tive small enterpr ;edevelopment .
vir lmc n t.'"' While acttal decisions I lowever, intire important than l if I Ihtia1111t SIsht'imis
 
about small ei rprise devClOpin enl and lices specitfic to all institutiim, are ihelet 	 to 


tech nology are made at tihe micro-level, bankiig practices and government Definition: Factors influencng the 
these decisihlis are stronglv influenced Pdicies vlich often adversely affect value system of small entrepreneurs, 
bv thc tCrnal nnent. small development. thcir objectives in life and the environ10 envir A part enterprise As 
from direct intcrvent ions, 14OV(ernnilenls already mentioned, this is dramatically nient affecting the motivation of encan olyh'affect smill entTrpris' devCelop- demonstrated in a stud ol ruiral treprentu's and workers.
 
ment and tchnologies i linkages in the Philippines and laiwai. lumnan value systems are formed
used LSmall 
enterpi Ises by influencing this external This stutdy indicated that rural linkages through the interaction of petople and 
environmnient. are a way of promoting iroluctioini their inttual expectat ions about life in 

'bt often policies dInd practices Of hchUloy1i-/xmst'd small cietrprises. FIhe societv. These sv.;teils are based on 
gov(ernlents and financial in'Stitutions sttudy' which compared dev'elopnients in culturie and trd ition as well as religion. 
end LIp favoring large enterprises over thelI hilippines and 'laiwvan Over rTcent I Ma \Veber's analysis of the Protestant 
small t'nterprises because tit' side decades showed that Taiwan's rote of work ethic provides a better tmnder.;tan

the have i 	 ding Of the forceseffects of policies been growth ill I ral n n-igricuilttIral that motivate tradi
overlooked. Develotpntll schemes eiplovlenlt was more than twicc that tional entrepreneuIrs ill some industrial 
which make availaible stibsidized credit of the Philippines. A number of reasons . countries. Different behavior patterns in 
for large-scale investments atitonma.ticallv were given t,'eplain this difference in the 'Third World are tileresult of dif
create an e\tra burden for smiall-scale otitptit. First, mo0re capita!-imltensiVe ferent value systens based on different 
enterprises which mntmx'have to find ttchinology illPhilippine agricltre has religitOis. For example, while the Bud
scarce unstbsidized capital. Bank generated less employment and fewer dhist philosophy' does not preclude 
policies, geared to tilebetter-known in- rural backward linkages. Capital- coml petitioii, it naV not provide the 
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same incentive for this mode of 
behavior as do 1he Protestart teachings. 
Different linderlying philosophies hielp IMarkei RawMaterial 
define rhe relationship between th, Demand Supply targeEnterprise 
small enterprise and its elironmllelnlt. TO 
what xiellf car. one expect a small 
enterprise to attempt to dominate more 

a-L'11010 Of its environmen1C~t throughPoiy 
ad.t rtlising or ngnarkets for its 
pro dct" Oiwhat extent shouldi one ex
pect th, mall enterpris, to adapt Itthe 
existing envirnimeeI't and onl prod ce 
goods for which demand alreadY xists? 

Structure and Strategy for Small 

Enterprise )evelopment 

Ihe essence of form olating a coin
petJit ive strategy for small enterprises i-
volves relating a small-scale enterprise 
to its elivironlten. It is here that a ma
ior dilffTrence OCCIlr'S betWveen slall and 
large-scale enterprises. Because of dif-
ferential access to r,2sources, large-scae 
enterprises generally dominate a larger 
portion ot their environment than do 
small-scaie enterprises. Large-scale 
enterp'ises, also have more knowledge 
about their environment since thev 
operaLe in an industrial context in which 

t1r', data is available. If tilemarket for 
their products changes, they try,, rural and pei-urban areas. In particular,
thrugh advertising and marketing 
strategies, to influence their environ-
ment in ways that benefit them. Often 
small-scale enterprises do not have this 
capacity aId must adjust to Such 
changes. If raw material supplies 
become a problem, large enterprises can 
find Other suppliers, take control of the 
supply of raw material, or find prod uc-
tion processes that allow substitution of 
raw materials. In contrast, small-scale 
enterprises are more dependent on tie 
suppliers of raw materials since they 
Often la tile
resources i take full C011-
trol over raw material supply. If a large-
scale enterprise encounters difficulties 
obtaining an adequate supply of energy, 
it might purchase fuel-storage facilities 
or install generators to supply electrici-
ty. Sn.all-scale enterprises generally lack 
the scale of aperation to make such an 
option viable. TO stn' marize, a small-
scale enterprise is mnor dependent on 

itsenvi'onnent thn alarge-scale enter-

prise. Consequently, recognizing con-
petitive forces in the environment is 
even more important for a small-scale 
enterprise than it is for a large-scale 
enterprise, 

Energy GovernmentSupply 

SalEtris 

Lbor Force MarketAccess 

lnformation C-edit 

Enterprise Contrel Over Environment 

Yet, strategic planning theory 
ssurnes that outside forces usually af-

feel all firms in an industry equally, 
because forces outside the competitive 
industry are thought to be significant 
only in a relative sense. Experience in 
small enterprise development in LDCs 
has taught us that this is not true for 
small-scale enterprise development in 

the institutional infrastructure (defined 
below) differs from region to region, and 
provides a significantly different en-
vironlent illwhich enterprises operate. 
(See diagram above), 

Institutional Infrastructure 

What are the types and quality of 
institutional support available? Are ser-
vices available to repair equipment, Can 
spare parts be readily supplied? How 
can products be transported to markets? 
Isfinancing available that not only pro-

ides for capital investment and work-
ing capital, but also enables lo income 
customers to buy products? All too 
often, the assumption is made that ser-
vices readily available in an industrial 
environment are also available for rural 
iand per-urban based small-scale enter-
prises. Like their counterpaits in the 
large-scale sector, successful small-scale 

enterprises require access to services
such as credit schemes, training 
facilities, reliable sources of energy, and 
assistance with qualitycontrol. Feasibili-
ty studies that assume an uninterrupted 
supply of electricity are useless inareas 

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

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

Finally, there are three factors im
portant to small enterprise development 
programs which are commonly and er
roneously assumed to always be 
available. These are transport to 
markets, access to information on the 
market situation and new or improved 

produ-tion processes, and financing.
Traditional small enterprise develop
ment programs assume the availability
of consistent transport facilities. Yet, a 
small-scale rural enterprise with insuf
ticient resources to invest in a vehicle is 
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depeitdent on otho; Often unreliable, 
sources of transport. 

Aicntreprenur in a rural village 
itoes not recieive ,Idailv lt'wspaper 0' 
trade Illa,d/ ie that pi'Oides his 
couiterparts illal induslrial environ-
itl with p:'icL' and ilarket ill!Oriili-


tioin. Iis Sitllatio, lITot tin
Cvr b1 
remedied in iothvIlOing , s n filo-ci' 
enih'rprisc 'ra loll. For tv\mllle'111 

entreprenleu -rt'stibli'hin, %\'ilchIir 


lacltories in Iat in 
 A.\ ra laa suc.-
ce~tulh' inlrOdiLc,'d a1it'v, sttr thaIt 
provide tit' o\ ners ,Illdllll'rlger, it 
the lot t eilthprise, iti i1,orilation 

on tht' pric an11d tolrce', tl \,uii'iM rdw 
nlltri,lls, thus increasn ilt'witll-

petitiv't positionl of the"' Ia1ItctIirrs, 

Thi. tv', ot ii'itirloiial , ii',t has 
bect' mnk anl inht'giiI p rtlo) Al' pr ljtct 
d'vehpn'lulI'n Lt ,11d 'ollt,'iili~tt 
signitiainti i toltn' tii-ct',' s(ivelal Ot 
its proit'cts. 

Reflections oil a Strategy for ';tnall-
Scale Entcrprise I)evelopmen nt 

Al'I startt'd it' t'!,cilTIll pl'ralll 0flu1' 

t,O a4With 0h0 e\Petatin that two
aproprilte 
i~~110 

A'mf "1 

d -

I{ 


7'Calt, 


" +*"' ':! : 


out of ten projects would be successful. 
At present, 7 out of 10 projects have 
resulted in tileestabishment of prot-
itable, couilercially v'iable small-scale 
ente'rprises. I lowevei; as denonstrated 
by AIls lacro-policy studies, ifthese 
i1icrO-iilltervelitiolns are not pilt into a 

larger conteXt, their full p.Iitt'ltial Will 
ilot be reVali/Cd. 'I Iertore, AT's long-
t'rIlldirection calls for a locUS on 
r'giolI o sectOr al prOlgram',llSthait Coin-
hie a nuinber of Inic;o-iittr\'enlions or 
projects inl a particu!Or fit'Iln-
try. in order to illilOve tiloverrall sOcial 
iIIl enitlitiidi l d" lop1Inltn of1 that 
It'ion. 

[or i'\alnIplI, AFI c1,r'nly sulpport'iS 
ilTveu ilnt 0) SpAitiic technolgies in 
th' I'utbla aiai in .it,\ico. Ihe' success 
If t lis pi'oji'ct I,elIeaStl't V tilt't corn
IIT'Ir-il pI'lfIIrIa1ICt' ot tHi' small-scale 
itIllrises tIat iitrtilILiC, these 
tet'chnolhgies. Ii1the tirtie, ,,I\'lltlid 
Itlook at lit' I'uebla region ant idle'ntifi 

Ist' llt',)IrestUlc' s Wlihich 'alte can 
llllOhIII 

S11111I-scale prodirdUctit' ,cti ties as wetll 
as tile linkages needed to add value to 
some locally produced "half products.'' 

be a.I1dd t tttIiii ercially vi aIl e 

" 


j... 

li1 .
4 

" 


|S. 


In such a regional approach, success 
Wvould be measured by changes in 
specific social and economic variables, 
such as a decrease in unenploynment 
and ,or an increase in the per capt.a in
conic of the population of that region. 

It will take some time for AlI to 
change its focus from demonstration 
projects to regiotnal' sectOrl programs. 
Then, as now\\, A'l will Colltilue tIet 
perinent with wa's to adapt both the 

'technologyto be 'transferred and ti 
wyVs enterprises are managed, working 
witlhin the traditional social and cultural 
environment illthe small enterprise. 
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','ress, 1984); Raphael Kaplinsk', "thiges in 
FClolv of SC,I': Thtit iimplictilrIs foriAp

'l iinolgv," (Instiiuie forIeviloplllI5lditvs, 5St'v, ]t986, Minlt,tgrlhtd). 
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mi((-,bridge, Mass: I lrv'ird Instih'tt,forInt'r
ndjall l ir i 1e98t''opnlh).
 
7. IRobinsmn,.it''art, Ala"(Gralnlt'tVIlt -i l,111k."g liciS. 

9. (uit,Ia' R,iris 1ntd Frances Sit'\,urt. "Rural 
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Commercial Analysis: A Tool to 
Assist Small Enterprises 

By Alichacl ()l)onn'!l aid
 
lit, L Iitiiiiioi
 

Liittt'p r l Hit't ,I the)ri sp ira t tnm S ii " - . .. . . l0-9 
ruiralI totr in1developin,, ntrlies oiften" : 

go 	nnr'aI itd ecause ;IL'Se p1Cople lack
 
a((",t fili'liiitn,mana'enienclwlt ,kills,


kim%tt0di'L' Ofl 11,10) tt'II Wk tl~i001oiC 

iiI lr tit"hk' 	 Mlid all 

rt, tit pr dctll. Sinmall buisinicsse in
 
thes arlstlC> u eIit'l vu d fitlicu ILtld It(' in1 

\iitlt lllt-i'iS. (a it I I.cL-t'because in

tin110n11ihan k-. , , \ lli m im et' ino ill 	 M Thirstt''I 
1,ni rb teLrlt 't, 7 se
 

tli'W p " i'"k t be hiV AIM)u,
t'ce it 1 b111. 

it is t'\ lnii' k' t) 'Vdlat' d ad

t 1tOl tr ti Irld 111' , ibl t I' I )Itlt'j)I'tP'tIl Ill iVJi nIbC' I , 
10 P/, NN.INtG rcd;,c 	 hmIh ir ll India, ill/',11V Ht h('

> 
tol III(t t 0hnl',111" i1?A thit, liO is'' sociiated with i 't t'tI 'o 'llci',, o /)0o ) not,,illh it 's ctllt11 It~ ,'ns ttr llC ,,.
 

t latelcral .ilt 1 txuits' rtjcuir'urint'~ and
 

findi it dotlilit to iitulrmUllIt ' lri'aiUcratic 

oi, l n. fiet l t i, iet, tiIIt, miSt constanltiv reassess the In the reCmaindT o1 this ilticlC, sWe Will 
rural I'nrtI'(',ItnrIitI CI' Ik 	 of plans and methods ofl,.t. I tltrn et'tct'liVeness discuss market assessment, commercial
 
nt'iriintiu ,tnt aipproprliate trclitlo- 1:101. analysis, and finacial controls.
gims thai ar' meap po-duci',t thln the' ( oII uieSS planning is also imtraditialailheits. thlOd0 t'ri%rt,te i tanl lr int'rntllional and national Market Assessnent[-,'dtit nnIt, clnTalie as Ii Vtt , u i z t ilnvolved ill Sniall eCter

1,1it' prticul p iSe d evCe For leC, n Before,beq hnnin g an enterprise, it is 
aiti iniimatlnmh iri>t a ailhl lot 1 1 rldt prograilIS hs, failed becatse of impotran1t to Iave a tlorough eLlllder

nt ..pprtoach of tt' stalndirtg of the industr. It is said that 

be c In T d 'in a lr 	 m'hnIuilt. e) lAt1 n v 

lionprolssionalo t lcnirr. t ers 

trciitI tVijie, It' tlll 

tit' C ', nd benefit d, pting' thBorro' 	 in lx th developed in starting a new entertprise there are

'I emandldrftl' fit'- _llc ess, de t'Vltped countriJs will avAiC possibly a hundred prOblemC11s that yOl
 
prt'nduic'tr miyl ilt know he' 
 elt ,v it'pa 111,11t if lloWL'd to do so. NIanv in- !mustavoid, and it vol ar,., verv sla"t
 
to ich 1otential markets. It i, diffiCUlt teinaItitltal and local organitaniols in- von1 might be able to think o fiftv of
to COn\'indL thI' t-ott cltt 11,1. [)t,', sV 	 themn One thetnic',tIht' trlP" t 	 volvc d in small-scale lending prograns ietftrehand. of lostl1t b1,'dno ire reClnlctant to seriouly enforC 1ta1 critical areaas is knowodge of the 

take risks and iav liited iniarnion ItepavltlClts. AS a 'esult, ill effect, the market--supply and demand and th,!
 
about the chlihces it, prodlicS. tin become a grlt-charit, and the nuimerosLlflactors affecting prices. Other
 

(Gtiotlsiness plallning' L..I ledl cretdit progralls fail. tBccause the bor- important questions ilncludC:
 
tilt, risks associated with 
 'stabl ishi nV,a e ve lea rued that iye"iit iSI. Who else is piodtcing the goods
neOw VntUire. It is StilCtillt's ,rgl1tid not re'ally' ept'Cied, subsleuent cre'dit
that small can t ' bcome lien the' 	 what cstr I alit'.!bLlSinIt'sseS 1 <ittt l Ill'imS 	 riskier. 'i -a at ndItini,;~il nh. What are the trends in prouc
sulSilltb, sInt,l1ll1ell. Oil afttirdl 'V, pi"o-amll-S do not work becau tion alld C0tllptll and why?
tilt' > ise the pet-


ctlS eItSSt-,111110( No t,
t 	 ha t r tt - lPh' tt rot kl' it t c iiit' 1ii 3. Do a fe-\ film s control tile
1)1,111 NT,"LUS'tilt'\h'' ,'c MR 1nc o' know howbaindoed .	 marketsAt10 	 or vital inputb: to thesuiliit'rablt' to clialligs afluctin, suipply inia ttaufacturingt~l~lltlth~n [tl Jlt~s,,sor ,rr ~l .4, Financiall itspl~o sibilitv V'qi IieS	 plrocess? 
ttr 	 deman,11d than1 at I;V " 

r'lti 4. 1low dotgtovsernment ptolicies aif-Most s,uct 'sf l snll ,'t'rt'ut'i it' thii gttttl ineirtions. Iiti'pi'ise 	 p ric e I,I 	 tpt rV'tlutiies hartI Skills in' tet the busints-a'r tere pricekeenI inltuliti\t' sto-ya 	 (it bISHii controls, 
plaiiniiig. I lotwcVe, ihi0V OttLIr It-1- I. Narktt asssst'menl t5. \Vho are the targetted contrepreitI'ii's t'ItlI'rfail r to I t(it t'v, at,a- 2, Cnin 'C'rt'iil analysis SolInCrs? 
telmpt to ',tar't mI teoLe 3. Fiiiiicial Ctultrolls (,. I ow mLICh Caii people afford tomallusiness 
they do ii iotkntow how to p, it hot it. 4. lLtclhnical siiupttrt (engineering, paY t'or tiht' ptI-LIct?
l'llis iS particularly, ti'Lit' whin inutivitiVe training, e\tCnsin, nlalagema t 7. I-low will people get informatiotntechnologies tr pritOuets aVt lVOIvtd. and legal) about the product and at what 
T ('instire 	 e 5. Business evaluationsuccessftil ei terprise CtIp- cost? 
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Appropriate 7cmol,ogytfor SnIall Entc'Mrise Dvelyitent 

Within every major market, there 
art tisuiall, i mx' submarkets. For exam-
PIe, illthe lime imdulstry in ('OSta Rica, 
one grade of lime Is usedIto ret water, 
another is used in aandricultue, a a 
third 1or toad ,_onstruction ad building 
mlterials. Thc submkni.et 'ou \ ish to 

1nr ' lajorinfle"nc on theill have a, 
technIology vti chose producing 
linC. 

larkt t,,t,,Irhand mrketing, 
tChtiiitWs JIt be mittltc to the 
realitie-, ot rural area+s in developing 
cnuiuntrie'>,. l;lhte tsts, . irvt,'s, ftous 
group", dict iiilin,', ,tnd neLlia col 
aii"Is" that 11V 'h'kti\ in d'vlopd 

cit rits let'd (t l atled folr cOll-
It who nig<+4htnot li' iiterte, arn 

,lt to W(01ttt netw tiltictt intd deie, 
Ind are Iks \pOSCdi to CIlt'itinil 

aIdvertishin. lit, a 1i0ipO-marknt to] 
dt0 mu11st fit'testC iidt not jlst 
stridit'd. litdre'd L OIsO)hiStiCton 0t 
Ihese tests depe"Olnds on th' I(,C'lOf risks 

,and thi. cest'. Ihi Is \-i\l haIs 
bIgun to pro) , rltsidemll ito test the 
market beforC tutldin, ctI plirojects. 

Ihe oiitlnti' belox 0 'idesW\vs 1', 

in cOinsid crini variost iairIket 
questiins: 

tisigificonflY 
a.Market elviront-i~l~I.nrkts 

2. (i~tttpuits 
h osil marets 

c'.	Organmi/itl iuna ma rkets ald 
buyillg behaviOr 
dfMrkelt inea et ta 
forecast ug 

11.l'lannintg Marketing Strate,,gy' 
a. 	Marketing planning 
b. 	Ctm petitive m<rketin, 

stategy 
c. !'rodul tii-cycle' strate' 
d.New prdttucti ceel IVitIt 

strati', Stl t 

IlI.Assembling ltll' ii\Mix.nlirketln 
a. lPt'odult dcisionls 
b. 	 Price dicisiotns 
c. 	Marketing cl1an,,ls tlt'CisiOnS 
d.Advertising d>ci.,itiis 
e. 	 S les proilttiin did pLiblici-

ty ceci:;ions 
f.Sales force decisions 

IV.Administering the Marketing Of a month-by-tnonth cashflow analysis,
Progranm d projected inctne and expense state
a. Marketing Organization 11t.enlt,1 prtojected baln,1'Ce sheet, and a
b. 	Marketing research and infor- sensitivity analsi.s. Vach of the com

mation ste'm miercial elterprises ,upported 11Ya pro
c. 	Marketinglcontrol ject must have a business plan in this 

tormat. lble I contains an illstrati\e 
Adilih'd /Iwn:Kotler, Pthilip, cashfIlow 1ah'sis or one of the mills 
A1(rU'hiu\' .\l y'iInit etstablished byl' the Zaite micrtI-hVdro 

project. Il ,idditinn, gletier attention is 
b,+eing given to market assessment at an 

( etting, ,1 "objectiv'" view otf1 early stage.
techfitlom 's contnec i l potentlial in the lhe specifc accounts included in a 
early st,,'st ot devloprenltt is cashflow analysis var' with each pro i-
<lIx\<lV lntrprl 	it ays eas. t and proj- etC,but tie basic strlutLIlrt, remains the
Ct i often beco1mCofiio, personally, at- same,. It beWins with projUction of key
tIlcht'd to tiOpt ,ll. va ri,lq,- i 

wrkx trinte oftenPhexp{0lins I\ in- (IuLt to be proiluced and sold, broken
x'stnnits 

Ihe "Iknot it cn ,It.'las the quantith of the pro

irti. , I before sutiiul dOWtn by ltlity lilt] price projections.
land ditd i, M,iile. Qtuantliig the lie ilxt section proiecCS reveLUsC for,.lsts and ItL its anId listig alt the produced. 
, llltitn-t behind iiiiibis operitioil expen01se including hiatt in

',ch iteill hllis is followed by 
hr those 


pit' de,itiner ttiitioll O! '.'hich 
 tc'''St, bit excluding dep+reciatioln since 
i) Vi,lse investnti't decisions, it is it a cash cos..\ttter that, capital

Iver the pa t IL%\ yrus, AlTs pro- c',e;Iditure , net hotrlVi'll's and prin
k Odfltir'e fOr Itits plumng lt,, x'l' cipal reavilllntet airt listed. IlAllS nIe
cvOi\vd inttoa S\'stiIIli itIis realistic and format, all assumptions mtoe ttch line 
cost effective tor th scal te i eprojcts iteillil tilecaSlifow il\'sis mlst berildrtkCm. A r'icilt cvltion [V thet- docmlinted. A 'e isiti'itv inIh'sis 0x-
Aentx' for ]lhril'tionatl lex'elopnilent, amilt'es theteffct on1 theIishlows of 
(A.I.). xlua'<lhition IPOtC.Iiltud\'v NO. .15, possible chantges iii kev vii, iLIs suCh
Novemler i080l;)noted ll1 asthat A hi the capacity use rate, raxv material 

irproved its project plin- costs, and sales prices. 
r npi oc, itludlitm\ technical A -dlalsis on nionthlyNv bascdch eonllllr(il] appraisals... sincej the Il,2 figuLtre,.s is iMportallt bcallse Of the large
evaluatIn. Project Planms are now con- seasonll variatiOtis that a biisintess can 
pre ,iv' octimtnt pard by the expericince. This has importatnt implicaregional teans and reviewCd thrlough a tions for the working capital re-
I riject R'oeiexx and Advisory Commit- prise 1ntaV be very profitable over a
tee---corn posed ecl isivev of oulside Ittiger period, bUt if it does not have the
expeits--provides valuable adxice. ATI cash to cover inimmediate expenses, it will
has inrcreased its capability intechiical go Otl of bLIsinelss.
 
appraisal by r'l-ving ol a mi\ -tstalf 
 AlI p laces ,i high priority on all
techical specialists,II of lo-al enterprise's corn itiercial viability, socio
teehni aIspecialiStS t i each cluitry, ectlloM ic inpacts Ol lhe rural pot;, and 
a 11d, less fit q,Cnt lV, Ot. tside cuirt- potential for widespread replication
sultants.' 	 elsewhere. These criteria are applied in

Fle A.1.I). t,tlntion did Itlot thait the selection, planning, iniplelienta
although "'isi,ess plannilig models tion, and e\aluatioln of projts. Antong 
that dentif',vvquantiv, anid help ctA n governmnntal development
the risks iinvolved in imew techimology - tartce 01igaiations, AlI has been a 
tltLIri'S... hi\v 

cotri ttiit'g 	 assis

bTel appliC,i we ll PiOIllei'l list' of tottIs forf co merin in tlime
1a1v of its projects,' All still hIs ,ysis.,i lot citi anal AI xvi!l Continue to experi

to leIrn, Whiel wx' will dO together With iment with ViiiquIes in this area. Thisproject poirtners. 	 xviirk is bili, up ported by the newly
lResponiding tot huse iect Oiieind,- cie,ited Oiusines.; l)ex'elopnent and
 

titins, All is iltiV using cashufltxOw Iep'Plita u Giou
- whiCh helps project

analysis as its Visic commiercial analysj-; 
 partneors incorpor~ite tlre sophisticated

tool rather than just breakeVtm analysis,. butsiness planning into their small
 
All's new cotimmercial appraisal consists enterprises. 
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Table 1. CASHFLOW PROJECTIONS 

lHydro-Powered Grain Milling, Zaire (Project 85-0020) Bushumba Mill 

May 1987-April 1988 

INC & EXP ITEMS 

Production - service milling 
Price-,ervice milling 
Production-com] milling 

Price-corn') milling 

May 

13,000 
1.5 

0 

. 

June 

26,000 
1.5 

0 

July 

39,01) 
1.5 

0 

Aug. 

3'Q500 
1.5 

Sept. 

39,o01) 
1.5 

0 

Oct. 

30.0t!0 
1.5 

11 

Nov. 

30,00 
1-

I 

Dec. 

39,000 
1.5 

(I 

Jan. 

39.(X)0 
1.5 

0 

Feb. 

31000 
1.5 

0 

March 

3Q,001 
1.5 

0 

April 

39,000 
1.5 

0 

Total 

429,000 

0 

Revenues 
001 Service miiiing tees 
002 Com'! milling sale, 

Tiotal 

19,5X) 
0t 

!,500 

39,000 

39.010 

58 500 

58,500 

580 
001 

58,501 

58,500 

58,51).';8'5,)5,0 

58,500 
0 

5850(1 
(1 

5800 

58,500 
0 

58,5)0 
0 

58,501) 
0 

58,500 

58,50 
0 

5,5'.i) 

58,50) 
0 

58,500 

643.500 
0 

643,500 
Salaries ard Wages

101 Managenment 
102 Security 
103 Mill operators 

Total 

2,00 
1,200 
1,200 
4,400 

2.(h0 
1.2010 

.210 
4,400 

2,000 
11,200 
1,200 
4,400 

2.)0 
1,2 
1,2001 
4,41W 

2 000 
1,2 1,2 
1,200 
4,400 

2.01 1 

1,200 
1,200 

4,400 

2,0) 
1.200 
1,20) 

4.40 

2,00) 
1,200 
1,200 
4,4011 

2, 00 
1,200 
1,200 
4,400 

2,0002) 
1,210 
1,200 
4,4110 

2,000 
1,200 
1,200 
4,41) 

2.000 
1,200 
1.200 
4,400 

24.0/10 
14,400 
14,400 
52.'s1)o 

Direct Purchases 
21 ! Grain for com' Sales 
202 l'ackaging materials 

Tota! 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 
0 
0 

0 
0 
0 

General Expenses
T91 Licenses & permits 
302 Transport hire 
303 Supplies for recordkeeping 
304 Advertising 
305 Interest on loans 

Total 

0 
0 

160 
4,000 

0 
4,160 

0 
0 

160 
800 

0 
960 

0 
0 

160 
800 

0 
960 

0 
0 

160 
800 

0 
960 

0 
0 

160 
800 

0 
960 

0 
2,000 

160 
800 

0 
2,960 

0 
0 

160 
800 

0 
960 

0 
1,000 

160 
800 

0 
1,Q60 

0 
0 

160 
88W0 

0 
960 

0 
0 

160 
800 

8,508 
9,468 

0 
0 

160 
800 

8,508 
9,468 

0 
2.0W 

10 
801) 

8,510S 
11,468 

0 
f.000 

1,920 
12.800 
25,524 
45,244 

Repairs & Maintenance 
401 Mili equipment 
402 Civil works 
413 Tools 
404 Office equipment 

Total 

501 Tases 

5112Cash From Operations 

0 
0 
0 
0 
0 

1,094 

9e846 

0 
0 
0 
0 
0 

3,364 

30,276 

0 
0 
0 
0 
0 

5,314 

47,826 

0 
0 
0 
0 
0 

5,314 

47,826 

0 
0 
0 
0 
0 

5,314 

47,826 

1,500 
0 
0 
0 

1,500 

4,964 

44,676 

0 
( 
0 
0 
0 

5,314 

47,826 

1,500 
0 
0 
0 

1,500 

5,064 

45,576 

0 
0 
0 
0 
0 

5,314 

47,826 

0 
0 
C 
0 
0 

4,463 

40,169 

0 
0 
0 
0 
1 

4.463 

40,169 

3,000 
1,350 

0 
0 

4,350 

3.828 

34,454 

-'00(0 
1,350 

0 
0 

7,350 

53,811 

484,295 
New Capital Expenditures

1101 Buildings 
1101.2Land 
1103 Mill equipment 
1i04 Tools 
1105 Office equipment 

Total 

2003 Repayment of principal 

30 Share capital 

Net Cashflow 
Cumulative Cash Balances 

0 
U 
0 
0 
0 
0 

0 

0 

9,846 
9,846 

0 
0 
0 
0 
0 
0 

0 

0 

30,276 
40,122 

0 
0 
0 
0 
0 
0 

0 

0 

4.7,826 
8.7,948 

0 
0 
0 
0 
0 
0 

0 

0 

47,826 
135,774 

0 
0 
0 
0 
0 
0 

0 

0 

47,326 
183,600 

0 
0 
0 
0 
0 
0 

0 

0 

44,676 
228,276 

0 
0 
0 
0 
0 
0 

0 

0 

47,826 
276,102 

0 
0 
0 
0 
0 
0 

0 

0 

45,576 
321,678 

0 
0 
0 
0 
0 
0 

0 

0 

47,826 
369,504 

0 
0 
0 
0 
0 
0 

19,722 

0 

20,447 
89,951 

0 
0 
0 
0 
0 
0 

19,722 

0 

20,447 
410,398 

0 
0 
0 
0 
0 
0 

19,722 

0 

14,732 
425,130 

0 
0 
0 
0 
0 
0 

59,166 

0 

425,130 
425,130 



Successful Project Development Requires

Planning, Monitoring, Evaluation
 

BilJilm SilliaA
 

Three ,,'e'ars AlI e-	 4!ago, [ ga n 

perinlilnig Aith a s\'steii to mo0nitor
 
anI evaluate II as
IIr1iiCtsall .
 
Oppfsed to id IIc projLct-by-project
 
evaluatioll. \\'hti this SVtell was
 
L\aiateil in lS tlt
yAll an the All).

t1tC.I 1,i t-0inC Ilt
('~iT1 li1 t ,,di- IIIufth'd 	 ,I 

aIlth)ugh the Mioithrin; and 0\, hiilion,vstein ivas Coiuietthillh &lillhiigiiig,it I 

then - 'l iiWtint cI ralILt, ttii I i'lIt,\-ihp
lt, Iidl otllt i 'lll iilt ll d ll pi'(.l,,IAc<l 

i0ieI\ haHtoIHnC aICl xi phii'\01ca 

participk ,tiI and ioI,.,oronltoinliilicITal
 
ali, and dds social implt aSis

n1,tnlt ill11 illt'rltCd tl'JiIe\norkt 11ir
 
,lata cillt iiiii ,iIdi anal, -i.. Ihi - uill , "
 
i I It I i ' ldii tk1,.
 

I h11k t yAtoI A<.IlI ' ' Wi ,\ is J 

reearil insltitut1s, lld acSI)C 1 iiL 010, tpiIecti't, beni'ticiarii,,11tl tle,- "" ti l~.
 

'< tpi'ecistily it'iiil . tlit ' kiiuil iii dlta iu be' 	 -,4,hil,Ills, ii'lltIeiifr wu'i~ll wl'uk#iui' iii I/'i I i,;u 'ct Ii1/ilsaiull~l
tolle'ted and tile ,lItl'Ihe\ ,ee i ill in
croallttC into verallroecit'r,,
the t, 

,aLses1ment I Adetigning ealch 1r,il,
 

vIiCii er's A 111 iI ev'e, p as wellof lI's I I dhV,i as nate rialgleaned 'I moniitoriig 	 .iro 	 fracnu\ork, therefore, could 
nInilt and seplik tln, ( "I'p and tl published Solrces, solcial impact assess changes in local 'mplonicnt,
I liihiical I ri ' hirite, frainewoirks ire prepalired i r each proj- pries if key goods or services, or the,urce'( mit ll a 
with the' respons1ile , regiuolal proletl (t- c lan Typicall)Y, the fraiework out- degree to which local beneficiaries make 
titer to tornitilite St,rategiest tha 110tntinl\' Ii' a tlhrCe-pdrt stralte'V tor data col- use of project-established facilities. The
L'neratt material beruetits loi the' rnral letln and anal'sis. Tle fi'st part eI- primaryV objcCtive Of this monitoring
poil, ilt aIlo 'nale'Iolhguts inl the tails I broad socioLtonomlic rllVeV of' s\'stell is tlensure that the prioject part
deveulOpillellt cIImnunit\' It h,la frollm the principal groups an1d econu111uit" tier aMid Allare ConIiILIUSIy a'r of
,,l1' p:ojcit uxpcil.e. All l projeots St rata represetCned at cdh o jecLt sit. p,'OjeLt benefits and an1y olier variables 
are designed to t'- basic as1npiin i lhiuimlh cOllabliiati, e0ettortkvith host likeh' 'ti in~fluence the colurse, of local
iinderlVing ItIltit 'trategist' tir ctilitiry universities, local dtevelOpitl ll activities. 
tec InIlogy tiiIrailter and Small enerpIise age ci'r, or Ipplied resCich inltitutes, Using dita reported durillg the 
develtuynueiit . I I uldiscitplitary. in-deptih interviews ate conultdCted with 1iiinitoring phase, the final ste if the
niturti Ofttil sig t Omes's, theretiie, individtlS,us1iseholds, and ither rele- assesswent process involves identifying
helps to e ,isre,that toect goals ind vail gIoups to establish a rtertncIte sigilificani changes for nore in-depth
ilpleme,ntatlion c'strategie, testactualY pioint or "baseline" againsl which siibse- alysis. I1, a marked shiftfor examlple,
these Is Illllptiiolns f-	 s ca i e tcoinmpared .and nlleasu l tict., (It. .I-tcIini,.i 	 i,-;Iioed in the rIlativ part!icipation of
fectiveness (itfippriipriate teclinlllugy- Althliugh \TI s I i ted financial 	 ,i1:identifiable socioeoIIniic groLup,

inall 	 it'.based sI l'iteIprirse d eveh ipiiil 	 rsiit'CeS priihibit\tC ISiv , ,,iinplilg iOif ine inCrFs of that gri up could be inter
the population, these sturvev and inltr- vieled inlt rsltsl.I colipareCd With 

Social Impact Assessient viewsuii IiO~ide' \cellent insight io data collecte , during the baSelinIe
the Clualitative a.spects if' the project. 1surveV. In suiiinuiry , Al's approach to 

A1 lltuc ,s Oinsmal1ll-sclle, cost- Ilie Second art assessllell!11of tlet scial illlpaLt asS.s,,smnlt is a flexibleeffective t'chnuhuigies hash enabledii t to 	 Iranework tliil'S strategy' Ira 	 \.ss'nll mon itir change atdisigned ti 
reach grotips oiteii neglected bv trad i- nihiiihitiilg the overal] l_ f level, yet als) assess tillperfurniaiice tIleregional

tional large-scale develiuphlent pro- specific benefit statCgies such as adding 
 tICts at the houseIhold or individual 
grams. All denuilltiitrat.s its success ill Val,.leto local resoturcsC',, einplOuvnient level, It not oinl\ describes the changes
this areaa by sy';stematicallv assessing creaition, liocal prIidict;ia, or expansion l hat have taken place, hut Seeks to
each project's social impact. Using field iof market oplportiunities. The typical understlanl why the\ have occurred. 
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Commercial Analysis 

Social impact anlalviso 
CtIn1ponle12t of :\Is overall monitoring 
and evaluation stratecyV. 0immercIial 

a hralv'si:. and i narktli ,',t'55llt'nts 
also fo1n1 an integral part ot All", ptop-
t1t n1l0tttoijn , Ptlt'-

Aloi,; N\,ith th Inllinltt IirmitwiIk a 
c0lhint'rtia]l iiitl\.is otrilIt i, in it Itd 

ithin all p(ti.nt plan ,
()rIinI tI% it I , t It t'4i tItd tIItIl , I

[I Irl.1h , I~ lh-prot't. Ilht h otll~l'k,of I L lt 

lwY-nlonlth t,tllh~loi <m1tl.1..i, I plot~ kIledIiI , I 1 t('\I"t ,t ,I 1 ( 1t1k(IlIlIt' I I . CI
ectetiI~lt'adnt

ICt't d,.t),dl~I t, Mittad ,l -,nq A i\ 

di/'d LI , I) Iutt I t I I t 

Ithat lIiun;' in t idliit'i inoitiltIitioil 
C1n t',i-il\ III' tlItt'lt'i kill t' pittii i 

<sprt"det't >t (-Il' i', t-, lilthIII-
tiontl itiil iotr , tiiiiiI t ll ii lti diiid t'\ 
t(1n tiif tO,, it il,], t itd into 

t'Cs lltiiltk 'iii\h t, ti the piot' t' litt 

pit-tilt \ A -it.htilt- I' litionll t'oll iV 

()tii it,tl d tlv' + il inlp , ,, til 
1 kIl'	llII IC l \\ I I ' I I i /\~ rkt,tI ,

Il1W ,indiJM-ki/td l0111rIntt, ,IVit,11-

tic-1u1,ari\ U1,-tftll Ill t m i t ithe 

replit'Itiii pittill h iiHctc prof
b.,L 1Iit' oh tit, a- i it iiit n, in dit-
tCI'till ti' ill \\ d,t' iMt"'I.cost t input-, 
11lid t li)C rihlk ' ii dit Iellt 

ltation-

IAocal Participation 

\i 
its tilildt, t'n\ ltitil ,iii '.,,1 ni/itill 
thaI vould ",tcrve a- ,ta Ilr L , 1-
peri nitultitit n, c\,alliat I i d 3 'as ill 
lpproprlitt' tt't hi"lo-v .1 Illsctob-
iectiv's,, Uiidit it' .\I 'l t triri t'tttfrts to 
ill\'(le il',t c I pu ti at ticl 

heln Al Ina t,JItILt.t illItil, 

Mtr Ipait' 
stage tit lc, t',\Iliititn lirn e's-. ,\I',
Ital is It deceitp iilin .acIh otC 1) 

cltOtIltrv t*it iitu tiltiollil tkIpIcit\ I 
carry Out siiiple batelilt' ,tudies. in-
pact ists,,nents, 011111i0i iil>e,, 
and kt110: c' ,ilpt t'nts tOt tht' ('ahliatill 
pi's,. Not illv \ ill this help to
redIc' hCal t'tlttt'llt till itreign 
cknisultilts, but it ."]ttild l'ad to ill-
ptltlitill thl iltialit (It tilt' id
dati t1Wtaking idu ifta:;,'ilittl '101t1s 
talnt and 'Ilierg\, it :s ptO',<ibh ti O\ l-
c0i1C 1iil1lv utO tilint 'iet!' t ci(dotgical 
biases illhCreict iin 'sh1tit-terIll tild visits 
of foreign specialiSt. Ilhe re.enCe of 
local researcher, VI tiftelt e'alpIe, 

makes it po,;,,ibhl to monitor field ac- nIarie,; of a project's development and 
tivities tinl a more regular basis. It can current status.+. Tle sVstem also includes: 

oster a greater sensitivity to local 
needs. Ov'rall, local participation i thl (lurrent data on the inditatles or 

11,1e' ;lCiidll)Cscaintt'vahtitioil protcss igiliticailtlv benefits 	 C0ie social imv,1i0aes specified intilt targt poptlatios. hoSt-coutry pact and conlnt'l'ial appendices of
 
r')eauth Iittltt'. ind titir iiciiiber,, the PrtitIt plan.
 
and Al I. 2. 
 1),ta pro\idtd i)I titld i't'pOr'S that 

dot.cument key decisions taken, op-
Coordination of on itoring Activities tion, avaiilable, andl sst ns learned. 

iui 
L, Il, t I Itl0t tI ' 3. ,\i 	 t+ts ,it]U llrb tl~ltltth thi rnology ot key evenits, iinstitult- titma'l tich +, a d t,+llnohg ca I 

p ',lilt ill tlict Illtlitorii ll nd e'valLhtiltll d t+'e~ +n n > llil t e !i'o 
1-(+k I I d '-,LI( ] I.+ , IktrI II I(h udIttt, +, I\ ' , IIlt)k'tldill~ili lance int !iw'L.t F i. ,nd torinl, ke'v kd t,i ,I+Itilt I 11 11, i l1 dtioln k.onltalined ill til. 

,- tis 'I cii1 Pi t . lk siipe i-i- datit Illilitorill ' ttrinlit, tile regional
\ kkC imiti 1,11 cin ,lidit- ti'aill a ila l .V rtgressSihtf'h+ i ktv prepare 11O 

Stt it d,ltd Oi iiniil , itiilinitrative, itIiiit tit 'ich prti'jCt. These reports; are 
tel hnical. -Ocil, a11i tiiw isst tic prim niecllaiiis ATIim kial . he 11 Wary byWWhiclh 
It dtoev not duplicate tile 110tC dltiiled snteshiies, ainalv/es and con
itk ird of tht'ie ionial tiict , bill in- llIlticate's up-tit-date illtolillation oil 
tt',IIItt' iteIhcritical iiltIIrnltii tl I'ach tle Iaijor achieVements of projects and 
in1to cOncise,,, t'itIdilV availabh sln - Iesson; earnLd. 

ROLE OF LOCAL ORGANIZATIONS 

At ATI, monitoring and evaluation and the remaining team members 
is a collaborative effort, involving proj- worked independently, using field data 
ect participants, implementing organi- and documentation to appraise project
zations, applied research centers, and accomplishments and failures. Because 
other host-country groups, During additional information was often re
1986, this approach was used for the first quired, the groups kent in close contact. 
timle in the final evaluation of ATI's IRD continued t3 collect and forward
Cassava Processing Project - a two-year updated field data, while ATI regularly
project designed to reduce Haitian im- sent project documents unavailable in 
ports of foreign wheat through village- Haiti.' 
scale production of cassava flour. The The trust and understanding that 
evaluation tearni included ATI's Evalua- developed between IRD and the 
tion Specialist an: several represen- residents of Camp Perrin was indispen
tatives of D'veloppenent Rural Integre' sable in soliciting candid responses from 
(IRD), a nongovernmental development an oterwise wary populace. The result 
orgaization headquartered near the of this collaboration was a final docu
project's principal site at Camp Perrin. nlent that neither ATI nor IRD could 

The team rmembers collaborated on have completed on its own. 
all phases of tile evaluation process, Involving local organizations and 
frorn the collection and analysis of field outside groups in ATI's project evalua
data to the writing of the final evalua- tions not only improves the quality of 
tion report. They began by identifying tle evaluations but also builds localkey groups of project participants in organizational capacity to carry out 
Carnp Perrin, neighboring Les Cayes, subsequent evaluations. In addition, the 
and Port-au-Prince. After two weeks of process creates al awareness of both theintensive interviewing and data collec- opportunities and the potential dif
tion, a series of working hypotheses was ficulties involved in establishing small
developed to help pull together and scale rural industries, knowledge many
analyze the team's preliminary findings, of these organizations would not other-

During the second phase, AFI staff wise acquire. 
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International Technology Transfer: Replication
 

Il 1 part ti his review
 
of the first tive v'lrs of AT's e\pe rilnce,
 
the Itle% l\,'tlk tivt' )irector, li'I deC
 
\Vilde, x%IOICu ".r.A[ st ruggltd tILIsitp-

POrtO ' At V0t' t IllnIIitV itetnt
t I\'t' TIIlxett 


prtj'ckts to built stlltltht'll Iocal *' -
d 01.l 
Itlstiltitiolns, tO k en(i-	 ., l ilititC' ll .
 
tit'p.rlt'lt'tlls lto<'t'e oIrkel tsl ,iltii:, itt.. .....+"
 

tilt t i'l t11 t itl I 	 , hilti, 1)uIt ll 

itf~i tatt'. tI' l it thes iitlls.li i tt
 
ktll83 'In cttin IwwA IHL MIl
I 1110C t h itt ti 


I I tlts Ill\% tt' I if thmost t p
 
,i I ' C-et 'iti e. "ISu 	 40 

' ltli'n lit or l 

tilet tlo lsti ithl .ur',itst [n io d ietlt n ta
l1983. Ak\ k I'(.I~',t ..cLrd I I it \ 
},iti tl ttttlis,tt t' ttua su iticlt/i 	 i i /i 

t'ChllIlp(WiCS Pte''hnln ttalt'i' 	 rt gllltai-t
Illgl 	 tiohI\51ht'st , ahr 	 ttlint, ia r ' isemi. [hi ' be{ingin picit\tliol r tv 'jk te teltttog sno r ttiat
 
titt tlii I I, I lctut with g Iiik. t 


>
11tt i ik) lIte 11[tI), Ii ll <- l Is I IkT ) t; ) ' Ised Otillllt"iI h, ,,-Illlt1?.lld t ,W l - il-i'tt Ii 	 D ll'llt, +llt"<.i t+ +uc'd i 

otiltI killtt) i O lt'tth tit oLt'i.It e)nri
r''telicationA IIIwIa hI ''tlIn)kIIISonI IIItr l taits htta , SPC,iIIst sitv'srttlg il'pssblin t etinte ) tlnia Rpblc 

are duktilit to klt,1t' 1 he.t t I ti enrill p- Ih' i I it Al' ct, tllsLTIItliChalr- groill l otjecincompo etihi pr fe td .hI'SUtLLC',stll Il l d Il'"C iih,tu/VI krll InItult, I C0411] StiVC' Or diSICtllinlltd 	 repllicated"ill.,,," 	 This ttvchtolhog)Y i,no\\ betil, 

pJAllittitsi ttlt~tlth lltig,\.lIo Othti' aSp)lxttlit the Ktitlt' bl'gallst st ttt;ttlis ill tPt'c, i [IO hv S tlIpp [\' tttt"iil'A iSt' 	 s\v,il ts relica/stel 's lr t Al~l\1I PltiCtt ot ii \',r tltt illia I liti, b''liicip t t rtC t .I. ilir. 
tt llilo) ' illI t u .clstilngestrt per i Ill utii (At dlt 0il n- Tile first llitt W thet l othe'r C C /tll tItIn. r seveal tlitS it 

tries [W' d td ih tll lIS, c 1 u tt p r ii tlallt'Orcil I lliti ItlllIl'SiC01"Irtit' 

Re 1iicah iII" Co in I hi- is epusililit 1CCt illt i 1 lliC.
itotstxtit il tit,iilitile Of lile l tt'd tt 

h'ltiiid hgI Irlstri~
"Applrop~riate- Te'chnology 	 at Ile LL L'nOi t(tps de'v,'loped i1lt'Si),Il 


tt'-olotit ik's 1It ) dtVPhi 'd il \l-SoelS rtd il' it 'tlitn ahsit ttit' tll Il tDu' "Iill 
It it,tlt' 1i tt r cep~ittigVu KCIIIvtltATlI' t ; ill it1rt ica hart t l time't t ' h a 


tdeCinI1gO , s rllittit'ltCI s II'i i is rit tilt, i S
.. 1l1 hrp NII It'o tilllt' 0 litv td tlp , t, lt p uiCt ippillS 1 1 It. 
,utle i t llv a l L011- tiet it a s I)tuO tititsL Ittl kiSS \VtohlitM packte l ,lllllt, llt crtktlp A I-I htp CllaS tlilt,,tt 

. 
elt il 

' 
tibi- tatedinil lkshatl s illbr icktlit t i tilt-wnrya" et istinsl f r 

10I)I',11t.. .. ,\ , 0 1r1,11(" in P110t, A ri\ tulbinte to i tIllI C-< 0tuiCa, ,Ii lil,cr-dhivtl 	 utti i ll 1,atiil.A\n ',Sls 
,ippropri'Ittc ti ltq %N]halct 	 i 111 ,11 , ? I lt, dCt 'd t1 l CCI lt,1t <t'sitt- I. (L ~lncs \C<l0tP lt,- ilt, tIrOLIItu il %\0rk!,S tPS ill 

collditit-In ti ll' pf,<','<d Lankal10l, hIlit 7 \%hiat	1, 0A,11>,t 1i 11 ,l%(,tile (.hildrtIn i, zIt tl , ,andc Iti (Lw,t o\). 

O,tli .\ ht',tt'd W>i\olhl, hmal~tt'ii,skilk,m i~ 't-m: t' hidh I , Ill M(A'ik-O. 1:1 ttiksihot - 1 m albtI,Sri I,ankaal 
VdIilumiIIIht C(I' ,dPIIl' tl t\C' , tilt' I )0+I-,itl<,dIl li 111d (-iinIOPUt liitare'tlOpe ,ti~ - N 'ilI It; 1i'llclurl-d RI )IIHLu tile' IOIIi 

, ,} ~t~~ral, un 1\11 

,lilt' t, 'l "t ithi~ v A.ll(~i >uiCL tt,illPtSiPPIVC s til. l,' tilt' 


pi c<,, l~ l<v>,t 	 n "llmllii. \\itiloilt .AtI tll ing Stupport; did 
l,I ,l I I l t c' u", inw ,- IIthM W -klu . liin to tPrinlcitall.
 

Prtop~i~i i,- Il o~t l, k olditiois, k Cl 0 "t'd I saffill I/, ds~ Icle h ltli
t<c t)\' A l1 n li l hIi , IItItCLh/lli/tCd VtO'-

III,t i l {t(tin tLt, d /11111n.1,11)\W I Sitlns (It,atPaIII oil tPi'S.S, tl til' kctu rdldidtioln, tCtlll tt'dIl l' t t% ith '\-	 11ndifi'd anld
 

i~ t tl 1 l ktIll -Ill 	 1i1 ill"11ai iS Ii IIt I C (,IiltI LTnO1 , 1V tVintIillt icucehat tu il .ic tilltclit." tllOr P 'ilth , re , ill 
art' rCkclitcdt ) t Ir'llSILTl }ltL'-.., Ic',ll t p~rojecct, silall- i/ lft.A%World Ha,,nk Project inlt',sternI,sl U,,Ilk I. A" III A lI's 

Pllm cn'l[tI n ,l, Ltllll, SCJil|It<,'L- ~ "s'l tolSt1l/11tWtC1 i slt vZ.~t 11 u c~ s'c 1 11t uA Ip
 

ft(l l, r<'t0%iI ' ,ItoI Ill 1) , r litht'd 	 <i tltll I (1hn t\itit,. %\hie~t bV 010 ( ;t,\0FIilill ,I f Zim -LV tl-t i l C,1IT 0 1Sev\eral units,; itthe 

A\iI hiMI A, l+itl(-dtuCtlktll-,l lt IIIMN t O 'l Ill oil 	 tion ll te presses.4 ,:h x t , ('0111llIt'rcL'i'llt'tl1ItrCIall tPiodtU of 

IVl't -ll'
110l tll t 'tIII%% lll011lILttll -t ii k tIIrtsiill. 	 File' \\ttp. octssinlg of t'tCOlULts is 
p re'> ing, pw,! ckI inl BI 	 \ ,i. Ill tilt'I)t)Iiliiicik, lP it ', Ib'inh rtd Ilet 111 iliI hi, Ilul o0) L-OnlidCt bV :PinlC
 
t'chnIt ))'V IIII!Ik~c t ltIi d 1 ,11Ill I,,lrlic'iptinh (;ovt'rllnlt,l! folr diS.Ct
)LIIl Im d II td .nh111 Ill ltil11i0it"s g ill the W iLI'-sk:,0l0 linla
11,ui11\1:11, k.\ iIL'~t ,t< i t h ooi, i ll(rt'e t', h,.ir Ct l ltrv. ATIi11,u1mlt i} PIwii-u ( n i t 	 IlI L-ii I.,ank-a,
Wed t tioi Ill thatI 
,/lldtilt'-,\P1i ,111, Ltt.,'1" IsrV liicLdlill" \''lh illM lk'sh\ all W,i 'dge~t of $.,125- hasl'cot ralt~t, Wtith A tptlrOpriltV,,

thi!stCL1hi10h01* I Ill/dll'idn ti \t ci Pr Ct<tO\pc tatitull,ill <in 	 < b\' OV II. Ib hi H g> (tn ,u tn , t tlb rt 

sid'inb;,dp t,j)Os ll to inl II Cn11u1t th ,'. A\ ll , c~ P ~ l,ll O til 	 with F]:I(lh ilip pt a ndo,aSri n k anO oll - pn j t t A l 

nt,Nw tt-C1l110t0ti}' pactkage~ small i llie,. ,Icrop gloiwtI t l [lto [ C tt'nu 

~ 11 1 t 	 inc.s) kI. 

in l I illi~todLctd 	 elCl''ltl.LIl" Ci]]11,tit. ts kt L I 

.A\sia, ,ISall 11ibe'r L'ri['ric'kni',lkin4 e'nte'rprisec inlKe'nva. ill Oddcitilual ( calh ! tYrocessin~g plant inl ILinka's CotC'onll 
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Appropriate 7I'clilogy for Small Enterprise D've'hpnient 

triangle--the first international replica, 
tion of the lhilippine techio), 

uce's; o tile niisl'ooml and 
spawn prothctien bsiness ill the 
Philippines led .All to contract with e 
perts in il' gv atyitst;srt 1i.ivtr-d 1ltsnations,
sith', Thliland, to develop a manna! and 
a training ploii,rlll for growing tive 

varieties of comnnerciallv-iaised 
in1ushroosm. In O ctober, 1l87, All plans 
to 'onsoran inter-regional imut1lshlool 

AI 

r i ourse otr participants Ihilln he 
I-live sin coultriis, sevll .\irian 

and Nfe\ico. 
has provi de0d ( et11ento. 

\VIlcuitl, S.,'\. \ilh tLechiial and 

economic information to produce 
tortland cenlent on a snall scale (30 
tolns day) in a plant planned for the 
(ti/ alea of Pe'tl. This technology, was 
devel'pd with Al1 support by the Ap
proplrialte 'chlinology Development
,'.sistion in ILcknow, India. 

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

ing Railf Hotchkiss to develop and test 
a lightweight wheelchair especially 
adapted for use in the Third World, the 
ATI-1 Iotchkiss wheelchair is being pro-
duced in small-scale workshops in eight 
countries on three continents. The 
wheelchair is extremely well-balanced, 
adaptal-e to individual fittings, and of 
simple but rugged construction. The 
lightweight foldable chairs can be car-
ried on top of a bus, or a burro. Because 
they are maneuverable and have good 
traction and stability they are especial-
ly conditioned for the rough "roads" 
prevalent in rural areas in developing 
countries. The materials and coin-
ponents to produce the chair are 
available in most countries. The prices 
charged by tile various small enterprises 
are 20"o lower than for other locally pro-
ducei wheelchairs of similar quality. 

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

In 1986, ATI launched a program to 
expand this appropriate technology to 
regions outside Latin America. Training 
is a key component of this replication 
effort. In August, 1986, Ralf Hotchkiss 
conducted al 18-tay hands-on technical 
traiining for prospective manufacturers 
from Colombia, Brazil, Sri Lanka and 
Zimbabwe. Included in this training was 
a special course in the administration 
and management of a small-scale pro
duction enterprise. IBM Brazil paid all 
expenses for three BrazAiian participants 

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

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

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

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

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

DOMINIC4Neotnrr'neurRafael Marti establisheda small uorkshop to inanufactirrtheATI-Hotchkiss 
Wheelchair, after receiving training. This Third World wheelchairis being replicated worldwide. 
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() In .)br book you state aid donor 
gencies a ni arastatals (copanies 

owned by governments) tend to favor 
inappropriate technologies, and often 
replace ATs w it hi inappropriate 
technologies. Why? 
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tion Eveni sio-called lS\ illist he 
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Anid if prograrinli g" fundirig is dif
ficult, iilippripriate technolugies Will 
replace the ATs. You also have to guard 
against special interest grourps Wlih0 will 
benefit from the inappropriate 
technology. 
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Q: Isn't the political power of certain 
groups one (if the major reasons why 
desired policy changes are not adopted? 
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ilierite ill gi,'w t' ill tr af-hI'ilukie in the,h filie andILtIwau 

W(rctul tlt' niplt\iiieLuAf snrtol' iS 
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I u-1e111, ( "us r ea ti lC0 IdWi ilt l I',nrua 
linkl ,t s in tihe I'leilippines lond "lio'l. 

Ich favre tracttrsthe In ',W Ph,)illp-i 
,lgrfiCultur,] Outpl led too dPlppr\ilIl)te
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is t SU e and rot '.ideI a 'ipph sef- Plor in ),oducti'e work, n rits. tiu 
fct.i [willivel, illntiiis iao l lltrieS tile ou tiila trcl iliitt.le ch.ihlgies 
i i Ieice Slti t.a that tecloeleta es T hiat is lh\vbit is e'ssen ltiallo c]ian1ge 

p e dntLill rural indukisri g.li/MtiOn re lta p'Olit'ie'tls, '0 0 ' Ill ill
gctnerlkl l and WtlrrLiiih iLI thl e pedts tiL' S O f 0plrOpriaIe 
Lna; ingsi n trihealiatlilP tilchnfloga 

Q: adW WuilLl Stlnllnrize ti Dr. Frantes Stewart is a t ior itsearh 
relationship 	 between appro pria e hning.) 

and nacro-policies? )A/Mrl Llhtiv'triI.l. Shc'has ";s l'# lads a 'onI
h1 appropriate htt hntllo ;its \\ ouW'k, S1111111l too1, Wilt'ld l3ont,, thtl rlll~ 'lill

,and i thle\' 'Ire piIUinltO wide0spread rise, i dalioi. ( )t7(_ ), and hm, u UN ti, cics. Slit 
Itllura'd p(ol. w\ill b'etxollitc t'1l wl Vt''d. 1t, It'e 11110h01, 1111110)r elitl of' 11111110,011s~ 

ill IIJV't illt-t0l1t-S ,lilt 1i1t ,in'\ Wle 	 Will IIL IVl/sa d a l~ c l d n< "ic n ,o 
to illf~ltll 0,. to a ,it 1 1_ed ',VLt' IM)l ,a t 1111 {_~ t'llP'l l' t old "P~lanniiny to 

ll'.tW'nt, tilt dtk iSi(Il tIlIdkhl . 11 11101re Mh't Visit Needs." 
pOOFu pt'O]p)t0 II,Mt "00(i tecln hlo,,it's thi 
\v0S \\ ith, 11;ld t'dll hL'!Ip tlhel h'eLS 
,1l"tt InCIt''-t' tl'h' pr; u a\' l l d their 
<,ln lg ,tl l't ,11 t fll-l the simleI Alcr- lotii:/, p' o~ih "ivchnohtg
il~'hl's\e pio u t \o~ n i l l'hp Coll Ih-i,'s, publishecl b\, 

Crtast,; savinigs ,a11io1g fle Poor u" l d Wekst\iew Pr'ess, is available from' ATI at 
r'ise; and thereV would he Mlor'e in\'t's - a c'ost of $29.83 pIlus $2_50 Postage and 
Imelnt ill appro~priate iechn1olog~ies. SLtC- liandlingi.) 
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Local Minerals Resources: Prospects 
for the Future 

iY/ Carlos R. Lota SOutlrn BOtsVania, has ir,'oduced 1 man) consurnts cdppi'oxjiflatelv 5050 
new brickmaking technoh gy which Mega JoUules pe(r 11000 bricks. ThispradeS tie traditional Slop moldilg repretts a 60% fuel savings coin-

l;'Ichlluh~giS 10'thetl ruduUL-iorl 01' ICp' . Itnor ative elements ol thislime, and bricks as pared to the traditionul "field\ell adsfOr the etlaC- apjprOJth inh dt'. adetlate2 see.ction clalp" used ill IotsWana.
tion of mitr'als; d ite back to pre hiStoric anod pt'epai'ation il' rax\\ mati'rials, the in
timnt's. ( Opper v-as firist used oll thle trOductiol Of a permanent kiln isld n Ihl, quality Of the bricks Meets theislantl of prits by Stoet' ,ge p ' the Ihofmn1r dtiiC prinipl, mnal buildlilng code, standards in 
W\ho 111Ltd tOO s 1w beItating th 01 ssing tc.hrollOtiiLs that use low' 11otswana. 

t 
lcal ltrsIe stren;th isretd sto.)nt.'. Inr t t th Woid copper ; mlisture (I'rstatii l're.'s) d i -7.0 at le'ast 7,1 Newtos nlim tt'r2 ord._lrivtd l lll titthe word "( y'prt S.'" It is )ro\emnlt'lslt in the' drying l. .t Nega Iascals.
clmed that the world's old.-St hrick Res-ults ol this p~roject to 
 date include The Nlos,h1iiceti briclk.Yard should comes froin1 Kilibakitgim, in ,+'hat is I 

, I0 i rs new n ak im, t ech- n lo- la s h i 

od . let 'C0I *t 2,0)t 'B.( n htodte d. 5-m an1 tea it 

I : 's eit-d ,V Indi a nIead (I A brick . g y , k', ill t llll l 11.' O er'1tiO iS b V H 10 (2 ld 

u 1 t,00 Mid b i,10 in 'A , N,7. 
I'i yV tidlls 1.1, d lib m., 111diM .y;Vj~sul tO uirl ng,iI a y ~ r,1 'd I At another brickx'ard inl AruIhta,make. imortalr intl piter hi build the'iito (lbrs.taraml) 0 1 13O14--t1)make Mptii use d muldo' ] ypsd i u sng a manu pioducehm.p tdU press-10 lt,11, a+benv'~khgb~il m "1 1 can lly o [" i, li, A\l ll has been working sincen' 

19S3 with tht' C'enter for Agricultlurali ichanizatiol and Rural "lciologiesiiciunt civiliiitiins, hivi' i ,, ,1 

silver, gtil,.. ,ild othe.r m n, r,,, to m ake
 
jew\ve'lrv, riliomiOtls urtit'its, toOls and
 

iT,r Thep'rmant'nt kili (limodilb'.d I lff- ('ANIAR EC'). Three types of clay 

Ilhk' i~rOh ul- rtU.. tllttd~i ,.,;1,_,dCC + . l , ' " "{ "' , r.+ ' i 

he, t'In h,dtC down fromI gcnratr,- ,Y,' "
ti llil totg tlL',1tonl are' cdlled "rd,itional 
 , , , A r'' I -. 

oI e', is. t trid ,i
 
t tCh!I lti ies still art' uscd inl the I I),I S.,. 

cFapIital i e. tI m '"t, labor I. I- I\ I
 

t, L '' iStOf theL'W itional 

Ci1ti,1 1-tivrt., 

cceible i, rilflit IssIall.a i antIItusIt ClVC,tmatC t(d t l I. l p' III111i lt tIr<,tnIll." "" ; 

lll..t(21'iLd1,',, t,'L l, ,yi1
rlpi ir. ,\1h st101 i,, l,,d lItI l : tl it , ,IMPROVE)t,,r i,,A w ti,,IPata,,LIM/: ppoct't'sin,C,,l,,Ric,, 
n i deC t P.ti i' t rmlt'rsatt ll ' +1o'IC (bt'ltw) iitr'iast's italiti II lijeit'hi1tiW tlmt'se tradiitnal pitcsse's work, 'lm tillit'1 co h 
tii identify their inefficiencies, adl to
 
lipgrladei t l t in terls ot
hholtgits 

'ields 1nd qullit , h
 

A\pprOPt iatt' ltIYInlg'Itra
't 
ttinlllI's blsil Ss is to get )rutlttlctive_
 
ttcinllitogtts thmaut Ire cttmmliuerciallv
 
viable, aid t'Contuiiinmtdlv suisdainile into
 
tile' hinds tll po tr 'nple in rilral ,itas
 
in devet'uiping Ctoutllit's. A it'scripti1tti
 
tf I few tf thi' tt ',te,:SAlI i', i. ng to
 
upgratLe trad ititlnal I cali Nline,'al.s
 
R tiU s t'c
tllt,5 (11AIR) ni.liieS follows: 

Bricknakig, ini Botswana and Tanzania 

In I08., All betgan, \irkir,,, with the 
Minll s I h0din, Tru-.t (NIlIl) in]t S Vl 11n, ,\ rit ,J, t(' lj) ; ,IL Cl tilt' PrO - t 
ductimil Oftcla\' hricks. il IFl i., iIf hvl 

ti\Vnltd subsidlr tOf thte .oitlt'rn R(r,l 
lt'vt'loprrut'nt .'\As"suic iton S;I,)A\ , a 
nlingOverlnt'tal tllgmtii reliT'" g -t-

niZed in olttsdwunl Is til ittlIC for 
sm I i ntiliLt-ta "Il-scale"ifi"iiL ,."""Ce""ss

ingI enlterprise's. ~ 
AlT's prttject i the Nltoslatleng 

brickyard, ne, Ilt ofthyn oKnVin 
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ck ilt'thiitA ,1 S.11101tv01tlll1elllll( 
IlMll A\IIIt I iIII rtI(A lL C\I tinlitr',lditi0It 

h~lt p~l. t'tlUlll V L} ill
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IIn{te first phalsk ti ihI project, 

ITCR 1li ' u l.d With 1 2:1 >,ILt kiln 
11 tlltot est n101 design1 ctlncepts. 
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LIdu 'chl[it, d pl'tit'l C kiln that 
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a flldh - ulliit ot the 1tu lt llnd Hi WIlI hv tirdilshMrn11l11 4LI 
the bitCh eil-

Ill ,O li L'rs l 
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(tiniization of this process is 
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P lc ls h I t epo e 
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tr'dCti~ul, c5 tll file'(II~d.,ie SlimllIltinlg 
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b tC ll0 'iSf l C 110 ' n ta 
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Create viaible small-scalle enterprises.
 



Choosing Technologies for Agricultural
Products Processing 

A\ihlouLi lih i.ixKcrx'. mcclliai, 

financial aanln' ' ,nd Other 'soft' 
technologxI arc addic."''ctd in 
cxcx'e All dlex h iLnt111ntol'ttt. IheTIre 

t'Iiilllh 
Og o 
t I 

t fitt nx 
to th [VWill 
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111 
area ',a 

x Iu t'tlli hiat tOL' n111 it 1li 
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,ILl c, tluh 11111,t IV suiited 
uW Ct, it l11MIld'( triill L' '0111,ithbh,
 

or ' 11nd i O'fitil eo t 
il iht' LIit11W I , oI ge gi d 

i i. j .. 

" oI l I t rll[t l t' 1lid 1i112 iitl ro ili'ali-'-


th.I ' t 't Itx<I d cAllrc 

to21dee 'pl' \ ,11 t V t I I Iit '01S t 

..\lthtilt Jlh)IIlIn, i h\ ,I l ,
 

tehillo ' lari,'anjalIn 

f l I) 11h1L4.II hIC' t o ~~n ' nM'......h g111 .d d -
I l ' L'.i llltll" lt l lbiiie0

, 
, taol i'i,ti 

ductsIproaIICIti malingln'\ pics. lrtihdta n 1 Iin iprI't 5 ar Il tos I ethul gl iing trll t j.ulinal 


I lrl ti 1iiiuitis to
%Thtl,' i Iltarrgoulps 
d\ are bx 

giC',tc thdal.t t- ilx' c' t0c. 

mlcr~l( ti il'h I t 1rtttl010 
h to 

uliL' InOther iidulil,< Olt i('st1a-hiCxl
I'K' 

atreas, aid t)i lltltt hiLrCLi lti1'iid 
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ic~u~ld)iin *' in/no-,lJk 

1itii LnPOLIS, 
prw~itable ;Illall 

Upgrading Traditional Technologies 

IlldtAt, Glin~ 'llinl'iL',ethHl'lto 
;ncL-I-O tW100<d SLuppliC', ,IV h111PRLnlp ho~ 

the fa( t thalt due top)0<-h1,11WO tIOaiSS 
spoilawg and iinsei and othe'r iit'MS,l-
tions, inget froum 20_-401 dupunld-j)(rCt'nt, 
ing p hc ut rl~iH 
t'chnI I.i cI I1'2d IC2tlcII L' SpIo~u 
and inlt,,edSet, Ithile (1ua111iiiV 11nd 
qJuality' 01' food StppliCS. AIT'S lCtivitics 
in upgradling traditiona l, edible oil pro-
ductiOnl in Africa illustrate the benefits 
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t to t p es itciolsue, tik ilidrpessesg tilexellpe""lrili'r e i ni'fin n tes.ilii'i 
p p oressa s is a k 20a'n
) t l su t 

si lll lmtl tr seed i i) 
and li(o, i t riii 

bl lt ait l ireinC'dS cash crop in 
[ t atu', li l zani ia n v illages, it is ra 

aill Itifindtt'tl alll i ir-tmat ' mll,s i iNsi~t x' olhl(f ctle tradiiona proc-
(2',Jllg Method, Which l,IIIlcnhas intoSaia iiznl.te prs s oprt liited i tIe.T u l nI l C\xptle r-ba .d 
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1 )II~t~ll -C ,ItiiV(, d Crete' dCtMIllilIln ,1dll-O~pC',
oil pItVSLtS lo t' .tn/dn~ldl Villages, l' Viale2 enterprise,S in '] which Illull turellCs anld ]Case's OrlSells 
Initial pldu>,Called 10 inlet 111 ,11LLCltulr Improved Wegetble olil (Atradiion units 

y e ofsOi
o h\w fV1C l il Pr'esses, dev~eloped 

,and tsed ,at lthe U i V('rSit\VDar-C'S-c~~~~~ucility~~~~~~~~~~~~~~xtc pi'tdrmpesoftprojipecs t exea Of iati-isat 
Safdial. Ilhe pIulSSCS Oper'ate oUl the 
principle of a sciJssorljack, ew.tl 20 and 
,l toin f Pl'CSStiR''W OY Ol l t hd arge Of 
Svhd 1,LlIIfltl%\'I"elled seetd and1.pr'odulce 112 
and 2 t;,111011 01 OilIMr hlour rWSPVCtiVt,-
I-.TFi.lpress is the'first practical, ,aflord-
a ble, eaisily minainlied oil press to be 
Illan'ra ualtired ill Jlnailia. Oneth.lp 
)roiCC t was'- tunderl /,,,1,ATI staff-
d(2eIehped a smnall, inex\pensi\ve h~and-
oper'ated I"a111presto.serIve as,'. ,i1alter-
natiVC to the larger presses. ATI's proj-
L'Ctpartner has nmantufacttured a]11tll-cc 
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b'dt ,i v lo" 
i ri'all i zai l to nprcss theiritl 

own cteking Oil. 

p
zilailaliccp Rssing an/pd crilsed Press 

ldi o il i i actni tlt l ir s ani rksi scre i, 
eigtime rext' began providing support topATI 5075,er7c eit,alh'n iicearw sng
I rq'ip rn ril Z ll[a.\\, ( . l
tl exacitirts, ilpliituncnhlu nM
an d eva ate h e a n u a lIr ll-type 

oiisfi oilie nypress dratio p ib n"]hnzalliL
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p18l20 istOt 'h idSt this Projt -

Itofarmers,Igrouitps. Bv rtedlC~ll process

ing im e 5(0-75 perce,nt, and increasingthus inontl ti nsav ierabe tiiii es 
tile cxiraclion rates, oil prodcuction call 
be'Jl'rae significarnlly. 

The traditionall oil exhraction process 
lVC1til-'S arI'du Sorl
V lk of str'ipping the
 
Pahlill 1"1'111 tile bunich,nuts spinyV 
nianuallk, preLssing andc'clarifying the Oil. 
This project is Mn u~itfacdturing tile 
alte'ch P~ress, a hardy, single screv,, 

Cot inuoutl~ts feed oil' press wihich 
tepuIPS ,lndexpre1sses oil ill One opera
tioi1, thus saving consider'able time and 
labor. Its, efficiency of operation is be
tween 18 anid 20 percent, which is com
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petitive with large-scale presses. 
Throughput of tile iaiual versiois call 
reach 160 kg, I While tIh motor driven, 
version of the (a ItchI lI'ress can piro ees 
310 kg. hr. A pal oil ruLt bunch snip
per and a clarifier, botlh manufactured 
hocall, coiplphh1 Hit (1 e\t ractioii 
package. i ecstripper 'S, aI hie\agaI al 
ditmlll u.po'seOd ot woodell Slats, tlln
in; oi1a hrixonit,il steel shIlft. The' palm 
lut bunMIC]hleS ,t' illtl' e'd, thet dulmn 
re\ol\'e, ald til' searted palm imtS1 
fall out between the sllts. Ilie oil 
claritier, alsO mtn lactitred loclv, is a 
traditional deiI iimOcd b\ careful 

Mod ifing Nodern Technologies 
Tha ihat d: Rhizo!itNIII lh),,01011 

' Yi ' , n20~v IVIVCtvth 11c tI Wcttl t\Pit ' SI It, )tL'tIltin li'sili/C l II)e'VOlop g COltIesuso nl II 1 to21) percet' it1tle cwrld's ttili.'er sup-

l.I1LeCanIse fLtrtiUi is e1eisie 0n 
11101 HIM la n r l ~irt irS illt inl It\'e 
LI L)t S 's t Irier;il t cie tha I d ) 
prinirily apply it only to cash crops. In 
llhailond, AlI is working with S\'lTA to 
dLl'chlp an appropriIte, techltiltigV for 
siall-cale productio Itlrhi/obiumi in
ticilant to give poor ,ariiers access to 
ani iIC\pmnsi\'e tertiliier supply. 
Rlhi/iobiIl bactlria ti\ iitrogenm 1roi1 ti' 
air and mac it availble in soluble forlllttir plants. tin-farni stivbeaii trials inllThailaid indicate that rhiiobi'ls ii-

ocmitat cani ilierease svicbean produc-
tivitv, by 2t-(t . thlieniicalS produLced

tnitrogen ilvoultld cots twiieis Itltili tii 

produce the smii' rIesuits. 

Iflr: Itatemte-lim,.dIdjjcost, 

introduciiig siall-seale ciiiiier-
,.ial potato processiig to rural areas ill 
Peru, this prI)gct iWill provide a Market 
for po1'tatoes asC,wellas a moreVrenutritious 
foid product at a irduceCd cost for low-
iIcniIiie tTe i\i,iiiS. T110 )iOdtlct is a 
shelf-stable pre-nii\ which c,1nbe dd-
Cd to soLIips aiid stews, or caii be i seLh 
in pudding,, dess'rts, ail b've'rages. 
Nlide ftrOIi datiibiiitiof ot litits, 
legtunmes ai0 2Cereals, it coiitaiis a cOII-
plete, aunino alcid pritile o(r proteiiin 'P-
pro[priate for child nutrition. All Cdhiip-
Meit folr lie small-scale comumiercial 
prOcessiig plaits is fabricated Iocally.
The techlogy, designed b' filt' (eil-
tro Ihternaciomal de Ia Papa (CI') ill 
Lima, consists tif grindiig, cooling, 
blenidinig nId solar dryinig aIId packing 
Under strict saiitary conditions. 
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RHIZOBIUM INOCULANT TECHNOLOGY, 

THAILAND 

The technology in this project tropical zones are difficult. In addition,
centers on rhizobium inoculant-a low- the rhizobium inoculant is needed oncost niethod for increasing soybean pro- iy at planting time-at most twice an
du ction. The pu'pose of the project is nually. The common practice in in

to make rhizobiuni inoculant available dustrialized countries, namely central
to small-scale soybean farmers at a low ized manufacture and refrigerated 

to increase soybean production. storage and transport, is too costly inRhizobium is a genus of bacteria developing countries except for sub
ithatlive symbiotically with leguminous sidized agricultural projects.plants by infecting the roots of tie plant. This project in Thailand developed

They help provide the plants with an a method to decentralize the production
essential nutrient, soluble nitrogen. and packaging process so that the need 
Rhizobia are able to "fix" nitrogen from for cold storage and transport is 
the atmosphere and convert this inert eliminated. Production of the inoculant 
gas into a chemically active soluble is accomplished through afermentation 
nutiient which the plant uses for syn- process that uses sucrose and other 
thesis of its own tissues and for storage nutrients. Then the live bacteria is 
in the seed as proteins. The inioculant spread on sterilized peat moss or other 
is dusted or applied to the seed at plant- organic carriers to sustain their growth.
ing time and, as the roots sprout, the The 800 farmers participating in the 

bacteria form nodules and live in sym- project report a25-30% increase in soy
biisi5 With the plant tissue. bean production. l1 jUIle, "i987, farmers 

Because the bacteria must be living reported that since using rhizobium,at tie time of inoculation, and because their profits from recent sales of soy
they die at temperatures above 35-40 beans have increased between $100 to 
degrees C., storage and transport in $300 compared to prior years. 



Apprpriate Technology "Or Small Enterprise Development 

Adapting and Combining Technologies 	 dust'v, is ex\pected to benefit snle 
311,1001 high!lanitd fa milie's. 

AT's Latin Anerica progian in-
cides seiv'ral pl'jects that conlt'in IOne 
Or Motre adapted ti'Lliii 0 pa.k- NwTh hti 
aed in a cmercial operatiOin. Ihk' 
Farnl l o terpriscS L'ti't-t in , I also is seeking xvv',- to ii l
.\ ,\ ico iS c'tabl sit in' '!1 rural ciall' incollrplte lda,01 l ! bitCl'h-
bu siF sC. ,s too piovide tilt' i'ni"pnent, il it'., ino traditional, bsic in-
SUpplils, and sCrvice, ri'ijuired by saIll die. l,' en, Ple, a i 

fll t i Ilrt(suppolrt inIIpro d taroI pI't)- trodtlc,i in l'liailand in 198-1 t'nricles 

dictioln cchni it iCs fie protein tifent of clssdvi ftor aniall
, [he piroject plan 
alled for deVetopntl'iit f a inll-ro fteed. (assv,i is cultivated by pool. rural 
ntninial-dthawi c.n p!a!nter fertili/,er arliet'rs bcnttuSe it can Legrown On 

which woUIld siVt' a total of 10 day5s n11,inal l<ulds. I ho'Wer, cassava has , 

planting' ferltili/iig I[lor per lectarte very' hil; c ioic'ntritiotl of car-

ctmnpard to0 t il traditionl hand h\ili'drates antid vCr little prtteil. RV-

neflitOd. I'll pIlantr hs been cent rsear-cLh in itentl,g has l 
Signiticantly iniodiflicd into a inultiptir- 1t a1 it'rliettititlln tIlfitlle enrich 
pitS' field ttLl cailled a uilfiblr, withl) thenlt',tei contfet o,,f SlVa rSC .1S 
att,tichll 11ts 1It aIr\evrSible(. ' iw, a at- a1IttI-COst 10'd hfr dal'V citle, Swille tr iL 
row, a ctitl plaiter tr't'ili/t'r llplicatOr pttiltrv. lhii, proitct tles a stlid 
Ml't! I %\httOld cart ft t ft'rin nlit techniquedill a h~lItllt llllll(" t stehild, Ihi' tvt'hOJ'd in Irinilnd; thipted ,lSsaVlantthe it!,a11ntvlIIa', L' I Ilit dvld lliailat clIky'd csaL0

tprit ilt e niiuilibar ha'l [cctii tn .in',datl t il iitrhit f sollti ,at 'tlll-

IISItsictllv rCitvOI h' flit' siall bitied it, a simall scale ttt Prtduce,l-ilt-,i i,,htr Sa nd ,1l1d iS flow t(ISS'l\ a '.It! ," !% r';-ilt lt~ l
rttirh i fi'~lnltriltrid ,ilisutiol- cssa, al~idt,a 1 ~1 otent,. 

rtald'.' to) bei n1,1aItilltiied ctnittiii'tcial- ec article, page 31f1%.. I ' h , ll 1 1 i blIr t Sl, t ee q u i v~le n t Oflt'trll10lt ' tVit ltfar tt l l t," ts itT\I liorchnology and tie Future in L 

vild fr1in halt a hait'O. Antilier Ct'tli- "nslt 

pdiit f this project is L'V''luipiiltn it 

a'igSIli- -p'iteice 	 ('ieticallv engini'ered t'ganisrls!IVe Cd15Cl redces 	 production 

iwcla1f ttritinal eed frmlas processes in traditnioi 

'Ilh is feed list's t'i'llStitvrSlfortified wxith al',d thus greatly increase thellfod sup-

Itll S'-s 11 Fli'O tt w\ste
 

Cit% ittio t p 	 food industries 

arid ti rten 

Materials, sucll-as chickeCn IlltilrtilC as
 
protein substilt's.
 

In (;ItLitttl[a, ATI and - . 
U.S.A.Ill. (itateindla are jointlIv fund- . 
ing a '1OtIlPIiOdiuctiOn and lroicessing " E!'r 
prtject lkvC lVC te, lCical assistance 
Centers ill be 'stablished it, assistS ' 
tOLsallds of highland Indiatns in rats 
ilig sheep aidl proc, ssitng wi.LOADING 

'I'cllical support will be provided for"P". t'.. 

ill proving breeding stiock, stalbiishing i ., 

artificial inselilation teclililtigy, irn-

prltvitlg feed tecintlogy intp:'in'iild 
shealring tchnohiilg, intriducting a will I 
clalssification sS\'Stenl and scot'ti 
techn lo gy, a ii i drvi ii ca de rs fit replace 
labioriitus land carding. The traditional 
hand-aperated spinning wheel w:il be 
modified with a ftver bobbin tt enible ,_ 
spiers toiic eseial Ve hals he 
project, Which essenltialIN' ovet1 haul.1S the 
entire higliland w'nl prtcessing in- ! 

ply in the developing cOuntrie. liida, 
protein obtained from beef costs 2 1/2 
tinles as mtch as alloul Ofthe slame;,1 t 
protein Obtained from rice or"Other local
h' available foods, such as sOy'. 

\egetables conlSitut maln's richest~~~'ttll'etof vitamins, minerals ,pan 
pkuitt 

protein ,. lt tihe% ield Of iitSt vegetable 
Crops in1theltr'Iiirs is less than 1/3 of 
the same crops gron ill tel'll, 
/ionts. 'rese, ntlv, scientists 010 ftcusing 
attention oil br edilg vaieties of 
tonllto, pOtltao and (hinet' cabbage 
that prodlnce aiunt!'',a in 0-e hot 
cliates found ill fropical countries. 

Anotlher bioitechnohgical advance 
that ill gt'eaflY increase food produc
fitln in the Thhd rld is h rulonglcon
tool O I 	 fruiting,plant growth, flowerin,, 
and seed pr ltlln.oct ('i rrentvI 
i nderottiliied food crops, as-uLtL71 the 
pejibaye paln, flie grains amraranth, ar-
I',atcalcIl'iatd and tIu inoa niaV prtvide protein
and Other nltrients for far less col than1 11(t'liol6,11S. ( ;t'netic ngineeringeltipO 
wilnaertpmoeestntoe
will akonip s tOfactors, sciShll evironmental factoris, s c > e t r b 
len soils, draught, and ,nvirollnlental 

sresstre s s . 
and the Institute itt Develop-

StuediCs ill SS.x, England, 
presently are epliring the tfends in the 
develipllent of biotfechnologies toassess their potential positive and 

negative effects on the rural poor in the 
Third \World. 

I"SED 
I'OI IAtEIUOTAT ES into tile 
'Ii'r is lit,'il st';' itt

pectio p i iasei ild tilt hr-st 
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PROTEIN-ENRICHED CASSAVA
 

Cassava converts solar energy into content of cassava have focused on a 
carbohydrate more efficient]\, than ary capital-intensive, deep tank fermenta-
other crop, with the exception of sugar tion process. This process generally re-
cane. Iowever, the ratio of carbo- quires the use of cositly, High-speed 
hydrate to protein is unfavorable for mechanical centrifuges. In Thailand, l)r.
human and animal nutrition Several Ialroon Kumnuanta and his co-workers 
decades of research \vrdwidL have iIn- have developed an alternative fermen-
'estigated protein enrichment of cassava tation ter hnique to enrich cassavA for 

throu-li filamentous to im,1i and yeOSt use as feed for dairy cowas, swine and 
fermentations. poolltry. The techniqtue lends itself well 

Most efforts to improve the protein to intermediate-scale and village-level 
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FROTEIN-ENRICHED CASSAVA project results (Thailand) will be incorporated in a commercial 
enterprise in aniother con ntr. 

production because it conserves capital, 
is 	 labor intensive, and ;sculturally 
acceptable. 

Small batches (10 kg) of protein 
enriched cassava (PEC) have demonstra
ted the suitability of this process for 
preparing feed. "The process uses 
cassava chip,; that are treated with an 
acid solution colitaining sulfur dioxide 
to reduce the population of con
taminating organisms. A bed of 
moistened cassava chips is inoculated 
with a filamentous fungus (Rhizopus 
i..ia,)
which converts cassava starch to 
dextrose. Yeast (Saccha?,MnyTS cevisiae) 
is added to the cassava, and the cells 
rnultipv, using thle Sugar for energy and 
urea nitrogen for protein synthesis. Heat 

treatment stops the fermentation pro
cess A.vhen it is complete. The biomass 
and residual cassava are dried for 
sturage. The resulting PLC contains ex

f !sine, an essen
tial amino acid. 16ibalance the amino 
acid profile, a small amount of 
methionine and some low protein 
cassava chips are added to the PEC. 
Finally the PEC is fortified with 
minerals. 

Considerable efforts have been 
made to design a process that is safe for 
both workers and livestock. Rhizopus 
ory at, has not been implicated as a 
human pathogen and poses no knovn 
heath risks during fermentation, when 
numbers of live cells are bound to 
disperse into the atmosphere. During 
fermentation, the development of 
pathogenic bacteria is pre- ented by the 
followin1g: 
. the initial treatment of the cassava 

- the acid generating properties of 
Rimizopus orlmze, which naturally pre
vent or repress the growth of com
peting species; 

. a high fermentation temperature; 
- fermentation under conditions of 

ox\ygen to prevent develop
ment of bacteria that are tolerant of 

temperatures but that require 
oxygen-free conditions; and 

* 	 a final heat treatment to destroy 
vegetative cells. 
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Micro-Computers Teach Skills in 
Developing Countries 

Nlicr't)-c'ttiiipiitt'i and their ,icctmi
panvim packaleu tg~ran- nmade
prit i/axe 

it pwsbill' htr dtw ictrit p-,
 

Noitht lt 111\ spt'ial kl t'th.;eMitOpe -
WIL~t-,, ' '.,f0HIIon ,(t I1 ) II 111, 111d L I. l lt l .udti ll thato tL'til ' iifll rrillltin 01t-

1111)i~i .t , t. VIL l f- tI ti ll t ' l tn0 11 , 

1tV\ il i l It'ujlllltd A tektijili!It [IM% afe 

Itt th t lt'il titlt I , ',iIrIlnl. 

IL' '- 'It'll 1I Li',Ilth 10 tileL ,,ilq+at the
 

-
IliCk O~ftilt' "Oll" Iok ill 1. ( 11111C,d I IO 

Lttlc'l ,I tI II t'(h I t tIillrill wtd i l title(t]t 

Ito writ.l il r1 it.iinito st'cilic the circumstances in Which C\'tshould 
jtbs \\irdtpl-t,'-,il'., sprt',ad ',sh S, tlp(t'rt ' Oft micro-tht ilttlt(lititml 
dta hall' nllg,1tlitllIll t'lt' 11V a t1omnptll, inl dexelopin', ct'tuntrl'icS. 
vari tI'\ o aIlt d I I ()gltI,; 1nti it M1,, Ytti 1 tl \ltho AlI halt n vIt d\CCitd a 
lilts".t' ritltllt' iI', ,Is Ietll , It" I iI l gorller ing tite t \It.Ill uMe ofr 
iur-iuits slt Ih a-. eltelt,tjnhleu, In lmitt,-titlliptetrsiI' Iha httiiii tt e\-

tlttltltitll \ -'h'lls ,liiliv s ,liltd pOi pt illcll ill those,' al-las that pttI'sIeli te 
Iir i ~ll t e 1 i t it 't t i t t , t r , i t a t p i t iX e ni -p t)in t h e' r 'r s u t~ aos ,l act rld 

-
p tT s\'-il Il .I p1 tt'lii "mii,titI l 

illitttI - ttllt tlilictt pick,,ii lit' MlV Ust" of tilt' IliTIrt-'OillipIter 
it-lkitl i 

"I t tlltilt, ,tis;hthtr- ill I. )(I " , a s' i'; Iltl e e\pt rin:' al1 till 
' , a'ri tt,k, "tIe',. 0Qt ;v iCicl hitids temCntItilS-,,\ I - {i l l l[p t h .; t 'tl ! , N : , h x ' lilt - It l IL I I t ', t ,liC i -v t h1.0J lVt o f tco il l 

plttrtt cttllptliV I llll'l t prkltt plt'i it) trail talelrslti' ill lfrICLIltIIral 
tit , hIe\- ditip1pct sIpI 'll .. illll o- ,kill in their natice Ilanguage. In Sri 

tt-lplltir1, HIMi't't L'3t ill lstI waswrsScnll\' LdHtL, ATI is su ppttrtin'g .1 
t iaI pO athe rqui\e t'il illlit Oi IBNI Prttit'lt that les collbinattiin tf 

titt t,,iirle T(,lIs. liitrv ,I tiipItits t'tiiipter-ha'tud ltsstoin, and training 
\\hlitI till 11C lit-d tilr prolt's,-;itonal \idts t'.) teach basic skills iii spice 
tasks , I NI k tilt- tit L'. -. tor -Vian i ttill, hartesting aid dcrving to 
orin alt' a1 C ilae tttdiV itr IlSs thill Itlral \ illagtrs. This prtject is All's first 
$1,i)tty atclipil tt test the 'tftl'ctvnL'ss of 

l.(tductltl k t d ilt ,pplk tt hoid.- :tuIllpiitt--vilICt tt.ining inl tral''irrillg
airt'tll\'. tlchl i s dirti h to I'lral pitpt.la-

lieins) itt11W l.\1J'I eCcVssl :Irrl t lOIV 1 tliii 
illttIt nlilrk0t, i I ttivirt'paisageL'tIr titu ll 'H a tt'Celpiing c Ifurv.It the CVT 

a micIt-c t 1iulplittr tn ll' pirct's1ild ltor p isirllsucc'SsfUil iii Sri I[inki, All 
a fratttii Oti tilt t Of iOt r'Lltii id ia cmlivaltiti plins ttt cieate additii ctillona te r prto-
tt tlS' p.itk fidr rIlls,,1 (0 llaii-fraell cilimp!ete with graphics, to help 
colllpllter. dis1SL'iiiiiatI' plrOv'ii aPprti priate 

Nl~ll d<vltItpiill'iit l'\pt, r thai ftethioltgie s-- i.e. the I lotcllkiss wheel-
liltttticti iitll Of IItCt)-'kttitOlliiC Will chaii; brickmaking andt shrimlp cultLire,. 
seritiilv i1.illpl'i iltltliii0i g01101-1-
tion in decelit im;ittoiintrieI's. Oin the job and Skills Training 
ttheraiid, the ,lull.,s in ,l that cal 
he IChi''edi thirttutlill' tlit' 1t of Micro- ('tQ iliptlr baseL illstihtittii m,-
ltt!ll"it's IlhtHitld inlreist' pirttduIltivi- teirial ci hI' sed fr' jib ILid Lkill train-
tV l1il t'lltitl'ttV Il tilt' Third \Vitrld. ing i deve'lopinig cOlliItrit's. ltcaluse 

there are ill atiV 1eV p \ ts 'ht lo face 
11ia1V LiClillIis (uii tll'il timeL, aidi rilral 

Uses in LtJCs travel in the Third \lrld call he difictilt,it makes Iin JOCil SC'nst toha0Ve tLpets 
U lIl r What ttlidi!itOIl; aie iicrot- prtdtlHice prt gratlls for job 0id t. iv'ir-

coIpi itrs ippript'iatl' ftr LiDts? In its sitv conlrs', traiii .,. Th'st.' Cotllt becit 
misslion to maiike iiitd ii scilltific alld t kised iii traii workers ill factor'-t vpe 
technological advances accessible it) the ellterpriss. For L'\aillD[e, a complter 
rural poor, AFI finds itself questioning training programiluOld Supplemnlt all 

COAIIP'I''R VIDEO TRAINING 

lessiis in S iintl t',chii,, sill 
llt.c'iin r i o. tt s v s i l 

. 

available manual and a hands-on train
ing course in the techniques of construct
ing the Ai'l-l lotlikiss Ihird World 
wheelchair. It would providc valuable 
kill it orceinent titor those who had 

takeln the initial training, and could 
eIV as the ba - instruction-al tool for nw wo r k e :, i-titil "p ro grP s a rea m 

It'!tljust ,' ,ppl opriat' in teaching I' iD. 
universitv classes, or in other tdluca
tional institutitins \Where the instruc
io]' studnt ratio is erv high--a com
1 1 1 0 1 1 Sit l i d t i t ll i l 'l t il e Th i rd WVo r l d . 

/\i1 e an)iIi ilun tit lhre1 case 

sltudie's coiducted by lanice lrodman1 

ill [lie IsOf Ilicro-,nachilies in the 
public sector in Kena\, and Indonesia 
shows that the\, are Usc-d primarily for 
inltiormation prttcessing, creating reports 
alld dOcuielts, and prtviding access 
to information for Ilecision making. The 
sV'ste'mis have imiiprovt'd file mnaintenance 
anl ret liC keeping for tile planning
divisito s of the Gt'ernment ministries. 

T lel'' u!sed by fo'eigl advisors to 
traini protessiOllal staff ill analytical skills 
and design researcl itidels. In Kelnya, 
licro-coiiiputers are testing models of' 

crop prodluctiOll id calcUlatlng de
nanI) d aid poptlation trends. li 
hospitals they are lsed to naiiitain pa
te'ilt records---botli accounting and 
medical. 

A\ list of available prilgrams, already 
writteii b' iOnatr d'velttpillelnt agencies 
tor lis' ilnl deV'thiig cOun1tries, con be 
tttlilid in Tlt' (; tii ' t #l"l 

'it /vlipit(Glimt i's, IIA , I85, 

F()OFNOI
L. lmit, Bitritman, Ali,P-Co mpufcp'r in 

h lt't'tiin Ct i 'h, (11 ; lt'5 ant 
~ .l , i 

,\li iii/titth' . i, I lar'ard h titute 
tor interintinll )eveltpmcnt I farvard 
University, 1986. 

, 
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Dairy Project Dramatically Changes
 
Lives InThailand
 

By Arleen Richman 

SARABURI PROVINCE. THAILAND
"Isaved 2,000 Baht ($US 80.) 

last month--more money than I 
earned all during 1.984, before we 
got the cois" Mrs Boontieng
Lattisoongein, . widow with 4 
children all adUlts). owner of 13 
COWS 
"In tho 290years I have been 

headmn,7,in of this I/lage, the dairy 
project is the first / ogram that 
his biought hopeand a better life 

to all of u Fleviuusiy our only 
hope was to wvinthe lottery. We 
grew corn. but we never did nell. 
We were so poor that many days 
our only food was a bowl of rice 
with salt. Now fali1ies with cows 
complain they have so much food 
they are getting fat" Chantee 
Masoongneiri, age 70, leader of 
Tambon Ban Klong Muangnua. 
He was the first village leader 
willing to take the risk of pro
moting, among his people, the 
SVITA-coordinated dairy project. 

"In the beginning we had to take 
care of the cows Now the cowis 
are taking care of us. Raising 

cowsCis beterthan"aMiss ipaan
Thai Civil Seric." Miss Tipawan 
Suwanweichit, 30, manager of 

eslablished to complement lhe 

dairy farming, pad out 81,000 
Baht(SUS 3,240) irn
dividends in
Basfit(eUS 3,24)oion,imilking 
its first year of operation. 

"Not only have my wife and I 
made a lot more money, and built 
a new house because of the in-
come from my cows, but I have 
improved myself. I used to drink 
c/c:. Tc cows would kick me 
because I wasn't milking them 
correctly. Finally I got so tired of 
being kicked by the cows, I stop-
ped drinking." Manoon Maep-
chantip, headman o1Ban Sup-
noinua, who owns 16 cows. "My 
husband just got this plaque from 
our Land Relorm Department for 
not having a drink for a year," 
sai urcnerry Maepchantip, his 
wife. "Vnever thought we could 
be so happy, have so much. and 
that my husband would stop 
drinking.' 

t ,
 

-

,tc )t)L t I;St.! ilt' iiamrnlath, m' It ,v , ,ilh /iu' c'zi O wnedis In,Aau i nitd Ol'h e'rn 
. h, !
 

Government authorities describe the loca! and foreign. Ms. Karnitha Karn-
Thai Agribusiness Dairy project as the chanachari, Manager of SVITA's SEEDS 
"most outstanding project in Saraburi Pro-vince, if not in all Thailand." Average an-

(Small Economic Enterprise Development)project, emphasizes that SVITA is a 
nual net income per participating family in- facilitating organization, rather than "just 
creased from 10,500 Baht ($US 420) in another implementing organization." There 
1983 to 49,000 Baht ($US 1,960) in 1985. already were some 3,000 registered PVOsAs the farmers became more skillful in in Thailand, she pointed out. "But thereand caring for their cows, milk pro- was no one organization to bring together
duction per cow has increased from 6-8 all available resources, NGOs, private and 

liters per day to 16 liters per day average, government, to identify innovative projects 
In April, 1987, a rew dairy farmers reported and technologies, to secure financing,
yields of 27 liters per day per cow - con- managemen and other inputs," she says. 
siderably above the 12-15 liter per day per SEEDs coordinates resources to establish 
cow guaranteed by the breeders. The 540 small enterprises, designed to increase 
cows initially imported from New Zealand employment and generate income among 
now number more than 1,000. The cows the rural poor. Although projects are not 
are a hybrid cross between New Zealand specifically designed for women, they are 
and Pakistani dairy cows and are especial- designed with women in mind. 
ly acclimated to the hot climate. Appropriate Technology International 

The driving force behind the Thai (ATI) provided SVITA with technical 
Agribusiness Dairy project is SVITA, a assistance and $72,780 to get the SEEDS 
private, nonprofit organization founded in project under way, including some $6,000
1978 by concerned business, academic allocated to the Business Development
and technology professionals, to con- (loan) fund. Earlier, in 1982-83, ATI had 
solidate the effots r NGOs to combat granted SVITA $9,000 to develop and plan 
poverty in rural areas and urban slum con- the SEEDS concept; it was during the 
munities. To launch the dairy project, planning period that the dairy project was 
SVITA coordinated the efforts of 13 different identified. 
agencies, both private and government, Khun Karnitha says she considers it 
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.amazing that a small organization like 
SVITA, with less than 10-full lime staff, was 
able to mobilize a hLJge dairy industry that 
has generateg 30 rillon [aht (SBoard 
1,250.000) using TustATn seed progiam 
money and technical assistance" Ideriti-
fyng the first SEEDS proec was easy, she 
says. More thin 80('1 of all milk solo In 
Yhalaqd was imported--Bangkok was the 
major market. AlthouuL,1 dairy farming iiln 
Thailarnd is a verr young ir/du~str, and 1h11 

Thais hadilionaly have not been a mill,-
drinking people, milk products are being 
proriMoedbythe .ovenrnI t anrd marketl 
studies indicate Milk consution will coii-

rlionnrease Onriinaterojectfamis 
pl-inned as 'I 1 1-ente.-orIse; 10 f~mllh,j ;
Woolo raise a total of 50 cows. "Bet. as we 
mobilized the resources. ho prog}rarr gotle.d rer s.re :he , .. 

Identifying the general location was 

riot that difficult since there are tew places 

suitable for dairy farming no more than two 

hours from Bangkok. The Thailand 

Institite for Scientific and Technical 

Research compared the lechnical aspects 

of proposed locit:ons. Because the 

yuv~rlr i-i um Drry Farm'iing Prun otion 

Orgaization (DFPO) was active in 

Saraburl Province loca:ing Ihe project 

there meant the farmers would receive a 

guaranteed price for their milk. DFPO also 


would help Iran the farmers in dairy 

technology. SVlTA nxt sought the 

approval of the provincial government, 

which suggested contacts wilh several 

other government agencies. This led to the 

designaion of the Land Beforim Depart-

meint as the project's implementing 

organization. Thre Land Reform people 

told is which of the possible sites most 

needed this ioject." ,idds Khun Karnitha. 

She feels stronly that the very "detailed 

planning. down to pinpointing the 
iarl'1rn6,s to be included in the project, could 
not have been done by a commercial 
organization because it just is not 
economical. The strenglh of private volurn-
lary organizations lies in their flexitility and 
ability to take tre fillm plain and to o 
everything at a IIimi Cost," 

The first village leaders SVITA spoke 
with refused to lake the risk necessary to 
promote the project. K.muianan Chantee 
Masoongnern. leader of Tambon Ban 
Klono Muangnua sa.' the project's polen-
ti,:. '1 knew we had no future living the way 
we were." ie recalls. "IfSVITA was giving 
•uIsthe possibility of hope, we had to take 
that opporiunity." 
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Although the project was conceived 
with women in mind, at this point, the only 
women actively involved were the SVITA 
organizers. Khun Karnitha chuckled as she 
related the process SVITA used to raise the 
social conscience of the villages. "We 
asked the village leader and other men for 
rthenames of their wives. Then at orienta-

tion meetings, we would call out the names 
of the women. At first, Ilie nien tried to 
answer the roll call for their wives and other 
women family members. The audience
would laugh hearing a mai answer for a 
woman. II didn't take very long for the 
women to speak for themselves." 

Almost 100 people in Ban Klong 
Muangriua village applied for cows The 
applicants were reviewed to make sure
there was enough family labor and enough 

acreage to raise fOul dairy cows, the 
minimum number that would be profitable, 
Then the neighocring village demanded 
to be allowed to join the project. At the 
same time. in Ratchburi Province, a so-
cond site was identified-a sriall land 
reform cooperative of five villages th-.t bad-
ly needed a commercially viable venture 
to generate income. SVITA now needed to 

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

Thanks to the itervention of a SVITA 
rnerriber who guaranteed the loan, 

the Bangkok Bank. a commercial bank that 
was interested in involving women in 
development, agreed to loan 82 families 
in Saraburi Province a total of 18,750,000 
Baht (SUS 750,000) to purchase the cows, 
barns, insurance, water wells, and milking 

The package and its timing 
also was coordinated by SVITA. "Istill can't 
believe thelBank accepted 1 million Bahl 
collateral to guarant :e an 18 million Bahl 
loan,' adds Khun Karnitha. The bank 

1iio less interest than usual and 
a one-year grace period was allowed for 
the 12-15 vear loan rep.yment. 

In a separate agreement, the Bangkok 
Bank agreed to provide 3,750,000 Balit 
(SUS 150,000) in credit to the Batchburi 
group to purchase 70 cows. Women were 
signatories on all but two loans: the 
husbands were the guarantors. SVITA pro
noted the formation of a group of NGOs 
- Friends of Women's World Banking in 
Thailand (FWWB) which deposited 1 
million Bahl at the Bangkok Bank as a 
guarantee and obtained a commitment of 
an additional 2 million Bah loan guarantee 
from U S-based Women's World Banking. 
A.I.D.'s Bureau for Private Enterprise con
tributed $100,000 (2,500,000 Baht) to the 
Women's World Banking loan guarantee 
fund. 

SVITA arranged to import 540 cows 
from New Zealand and to distribute them 
by drawing lots. Although it had never 
before been a Thai practice to insure 
livestock, SVITA convinced a Thai in
sUrance agency to insure the cows. The 
first year, due to inexperience of the 
farrners, 17 cows, died. The following year, 

the farmers felt the insurance premium theinsurance company offered was too expen
sive so they pooled their resources Tor 
group insurance. The second year, Ihere 
vere no fatalities--only more calves. 

The villagers all received extensive 

education on dairy farming as an all-year
agribusiness operation. Although the en

tire family participates in various aspects 
of the feeding, cleaning, and milking, 
women are responsible for the financial 
management of the operations. This not 
only promotes women's participation in 
development but eases the fears of Thai 
Banking officials who believe that women 
are less likely than men to misuse credit 
funds by gambling or drinking. 
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The second year of the project, SVITA
 
established a feed mill, which isad
 
ministered by a central ccmmittee. The
 
small feed mill buys corn and other inputs
 
fron the local farmers grinds up the feed.
 
,and sells it to [he local farmers Some
 
;illaeir'.; who dorit own cows grow
 

Jishn or c to s i; 'u tfile ietu iiiii. 7!,'c
 
ciii ciarqes the sarie price as other feed
 
'ttres. however, it devers the feed to the
 
aiineis and eliminates the need for cash
 
.Jin rsemntet.' After its second year of
 
cpeiatinn, the feed mill paid a dividend to
 
is- 81 fami!y owners.
 

Boontieng Lattisoongein is a member 
of the central commdtp msponsible for 
the management of the feed mill. A widow, 
she meved here 10 yeacs ago front . 

Bangkok where she had a food stal. ''v' - " 
"Before this proeecl. I used to make fie

(Iuent trips to Bangkok. I never thought I 1 ;\I IorI'. I"/i,1 1 	 l to tir ,isk ofprliotil;,iAI ,IA .,,I) t 	 thf01 hair 'rfica ,, 
would make it here Now I n so comtor- ,i,,'t, 1111.u 

table, I don't go back to Bangkok anymore 
nut I've brought all my friends here to see 
what I have," she says witfh a smile. Her "She's majoring in business so thIal she water reservoir was constructed as well as 
original y,,e cows now total 13 She's can take over our business," she explains, access canals for irrigation. Schools were 
bought a new shed ari modern milking "This whole area is so improved," built and a modern health center now 
egu:pment, and upgraded tier pasture adds Khun Karnitha. "Before there was no serves the two villages in Saraburi Pro
land She's saving more maney per nonth fencing, it looked so poor and so bad. Now vince, Project participants, many of whom 
now than she used to earn in a year. it looks prosperous." Spurred by SVITA, the initially were illegally encroaching on 
Although trer three oldest children, all Land Reform Agency and the provincial government lands, now have deeds grant
sons. only compleid elementary school, government have worked together to ing them the right to use the land doing 
she's using some of he, savings to send develop the area. Access roads have been their lifetimes. 
her fourth child, a girl, to the university, built, some dirt roads have been paved, a Based on this project, the government 

has incorporated dairy farming into other 
land reform projects. However, the number 
of applicants for cows far exceeds the 

. .", supply. As many as 300 families in the 
Saraburi area alone are wait-listed to 

'.,:. , . . receive cows. SVITA does not plan to 

. ,facilitate any more dairy projects. "We've 
proven it's commercially viable," explains 

,-,. '2, .' Khun Karnitha. "Now the business sector 
, . , should take this up." In Chiang Mai pro-

Z-, vince, a private company is doing iust that, 
as is the National Economic Social 

... 	 Development Board. Recently, the Ministry 
of Agriculture asked SVITA's advice in plan
ning a similar program for recent high

school graduates. 

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

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

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

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

'COWI ireUl 	 i' zrir,"'' saritts Atr.,,. Bo),o iL'llf i lhsnnt'i't. grams." 
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Stonegrinding: Age-Old Technology
 
Comes to an End
 

By Carolyn Hairston 

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

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

In Buh village, located near the moun
tain lop town of Wum, many hours drive 
away, there is another small building with 
a similar mill This rmll is owned and 
onerated by a private entrepreneur, Abel 
Akwoh He runs three other mills, allus
ing Imported equipment, but he prefers the 
locally m aiU.afactured ve:sion. "Ihave con-
l'dence in tnis mill he says as lie points 
to the test roodel. "The operator can con-
trol the maize fill because the shakers don't 
overflow. With imported mills the operators 
have to use their hands to shift the maize,
and the mills sormetimes crack from too 
tight castings." 

Two different types of users are seek-

ing tf;e same thing-a reliable, easily 

operated and reparable maize mill. ATts 

$164,000 grant to Association pour laPro-

motion des Initiatives Communautaires 
Africaines (APICA) is making such a mill 
a reaiity in the Bamenda and other North-
west Province areas of Carneroot-. APICA, 
a regional appropriate technology agency 
based in Douala, manages a partnership 
comprised of several diverse organizations 
- CATMI, MIDENO and the Northwest 
Cooperative Association. These organiza-
tions are providing motor-driven maize 
mills primarily to women's and other village 
groups and private entrepreneurs. There 
are m,-,re than 140 women's groups or 
societies, representing 20,000 members in 
the immediate project area. 

Maize is one of the major agricultural 
crops of the Northwest Province. About 
70,000 metric tons are produced annual-
ly,25 percent of Cameroon's total produc-
lion. About 80 percent of the maize is con-
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sumed locally. Grain porridge, called foo-
foo, is the preferred food and is cooked at 
least once daily. 

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

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

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

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

Some entrepreneurs realized that this 1 . through an age-old sales gimmick, 
situation held the seeds of a profitable I "specials." Reduced fees are offered if the
business. Mrh.Barnabas Angah. nanaging i , service is used during a specified tire 
director of a small-Escale private ente ri-e period. "Whet) we do this, we get mostly 

located in Bamend-r. the capital ot all the customers," Dorothy says. Northwest Province, had long ago APICA's Project Coordinator, Joseph 

recognized the need for a local industry Moutsi, views the technology and the proj
that could manufacture atd repair farm ect focus as a major accomplishment in 
arnd aiicultUra" piorut precessing equip- helping to meet the development needs of 
rr, n 1972 ho established the women in Cameroon. 

Cameroon Agriculturol locl Marrufactuing "They (women) are interested in 
Industry (CATMI) Today, ttrO comparv doing something that's useful for them. 
employs 15 full-ime laborers, including From their interest in the mitl, we aie see
one woman ar.id both skilled and seni- ( ing their interest in expressing their own 
skilled rietal workers. ' development needs, things that are useful 

Convinced of thu marketauility, perfor- in helping them become independent. Mill 
mance and reliability )I dies-l-powered operation is one of the important ways they 
plate maize lis, approxim itely ten years can do this," he says. He knows that, tradi
ago Mr Arguh construced a prototype tionally, mechanized technologies are 
waize mill Lased oil a local>/ available ir- usually produced for or taken over by men. 
poiled model. Because of his personal I iRIAl. l ir 'ofrirml, .n,-r'r He believes that by marketing the mill 
arlxrety and pr,da it) producing inr- l,.,10 h>, >tdrl,l/pr.r (,tl,,l.or.rr - itrr SrIN technology to wornen, "We are helping 

ll.t/.l own weight. Theseplerients thl are pracltcal and very useful h, sl 5, >, r In Zi. l, ta,l, women ito carry their 
for he cortmunty at large."i he wasn t iN, ,,,i.,a iirirl ,, -tv,,tlh. wonien don't like to be indebted." 
satisfied with the original model and set The potential gains are not limited to 
the machine aside. Anguh's satisfaction the economic side. According to one 
coies from his ability as a manulacturer Peace Corps volunteer, a lot of prestige is 
to develop unique products combined with. accorded women involved in mill opera
lie says. '. . a natural gift for knowing what throughout Cameroon Its affordability - tion. This social recognition probably ac
agricultural tools are needed and what at about 80 percent of the retail price of counts for the fact that mill houses tend to 
people are willing to pay for." Several years olthe: irnpoits -- combined with its tested bp mectr' places Women now have a lit
later, with assistance of a Food and reliability and strearrilined design make it tie mu, ltee time !c socialize, as well as 
Agriculture Organization iFAO) consultant, a viable alternative. to devote more attention to their family 
he modified his original design. AT!s grant is supporting CATMI, responsibilities and farm production. 

In Anguhs milII components have under APICA's administration, in the form Mill manufacturer Anguh believes that 
been redesigned so that they can be made of a working capital loan to finance the there is a potential annual demand for 100 
from locally available nrid steel plate, sheet fabrication of five trial production nills and maize mills or more in the Northwest area 
and antgle bars. Only bearings, grinding frtyin mills intended fot commercial use. alone. The Agricultural Credit Agency in 
lates arid sprrrrgs need to be imported. APICA is offering the loan on commercial Bamenda agrees. The moderate price, 

A recent design modification recorn- terms corresponding to thr">e of the local simple and quick processing capability, 
mended by an ATI staff member has development banks over a period of five and minirnal downtime performance make 
significantly increased the milI's years ATI is also funding arevolving credit his mill attractive to women operators. He 
marketability. Avibrating feeder trorigh that scheme to enable women's and other anticipates being able to maintain the price 
eliminates trough overflow and marial sit- groups and private individuals in the at or near the current level to enhance its 
ing of the maize is now incorporated in the Northwest area to purchase these maize marketability. 
device. inrlls. As the project nears the end of its sec-

Another plus of Aiguh's aesign is that The Boyar Group plans to use the ond year, the positive results have left 
wet maize may be ground without machine loan fund but they "wish to pay for this their mark on project participants. Mill pro
jarn, which saves the substantial amount machrie quickly arid get another one with ducer Anguh, Project Coordinator Joseph 
of time normally wasted in drying. Produc- future profits," explains Dorothy Gwe, as Moutsi and the women of Boyar all agree 
lion capacity, originally anticipated to be the group's President Hana Yulah nods in that this project can fundamentally 
105 kilograms per hour. has been approval. They believe that the milling fee redefine the women's role in the communi
measured at 140 kilos per hour, during the they charge, which is slightly lower than ty. They are now the mill purchasers, users 
initial test phase. the fee charged at an imported model a and the ones who stand to make the profit. 

Anguh"- mill competes favorably with 10-minute walk away, should give them the The days of stonegrinding are coming to 
the wide range of imported mills available competilive edge. an end. 
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Pigs Get Fatter Faster in the Dominican
 
Republic Cafeteria
 

By Arleen Richman 

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

S(enora Rivas is just one of approx
imately 850 small-scaie farmers in the 
Cibao region in the northern part of the 
Dominican Republic who are fattening 
their pigs faster and more efficiently by 
combining locally available agricultural 
feeds with high protein feed supplements. 
CIMPA, the Centro de Investigacion y 
Mejoramiento de Produccion Animal, a 
non-profit organization which fosters im
proved animal husbandry in the 
Dominican Republic, developed the 
technology and the system to implement 
it, supported by a$160,000 30-month grant 
and technical assistance from App opriate 
Technology International. 

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

He walked to a nearby shed to show 
Pedrc Azcona, the manager for CIMPA's 
Small-Scale Swine Raisers Program, the 
suppiy of pig feed he had on hand. There 
in three labeled sacks were mixed feed for 
piglets (starter feed), growing pigs and 
finishing feed, used for the last 100 
pounds. "Inever had any money before to 
buy feed.., but with this feed, and fhe 
ramie I grow, and the molasses, plus the 
yucca leaves and scraps I've always fed 
them, the pigs seem to be full grown inhalf 
the time," he said. 

The cafeteria approach advocated by 
CIMPA's program still includes as an en-
tree the pigs' traditional diet of home-
grown feeds, such as greens, tubers of all 
their root crops, sweet potato vines, yuc-

, 

" 

" , 

PIGS a, W ei1,a i,,uk ,ki , ,'liev s' Sewm a-rria Rivas. 

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

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

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

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

"CIMPA realized it needed a strong 
education program if the farmers were to 
accept the new feed ideas," explained Az
cona, who has been Project Manager 
since the Swine Feed program started in 
June, 1984. CIMPA hired an education 
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specialist, and made presentations at 
many meetings of farmer groups and Pro-
v:ricial Development Associations (PDAs). 
It took farmers out to the demonstration 
farm arid showed them how easy it was to 
qrow rarrie. iraditional greens, .such as 

only a-vailable in the t.R. followinlg. 
seasonal cropping operations. CMPA also 

esdupon thle otthe farmers eed 
use veterinary supplies arid demonstrated 
how inexpensive locally-manufactured
equipment. such as autoniatc 'vaterersf 
feed troughs, arid farrowing crates coult 
improve sanitation, reduce feed wastage 
and reduce crushing of piglets. 

The project plan also incorporated a 
distributon system for niolasses, a by-
product of the sugar industry and the then 
cheapest conmercial feed ingredient 
available in the Dominican Republic. 
Molasses, considered a delicacy by pigs, 
maks the protein-enriched greens more 
palatahle. in addtion to providing a high-
energy feed. When the swine feed project 
began. the government was practically gv-
ng away molasses but it was only 
available in tank-car lots. riot insmall quan-
tities The farmers, through their district 
associations, decided to purchase the 
molasses inbulk. CIMPA provides the 
large storage tanks. Trucks owned by the 
district associations (PDAs) carry the 
molasses inbarrels to local shops. called 
".pulperras." which sell the molasses and 
mixed teed 

The pulpei as are very small stores, 
which sell nonperishable foodstuffs in 
remote rural areas. The pulperia operators
have been trained by PROAPE, the small 
business developnient agency associated 
with the project, to keep simple records of 
sales of mixed feed arid molasses by type, 
quantity and narie of purchaser Molasses, 
available insmall quantities for animal feed 
for the first time in rural areas of the 
Dominican Republic, becane a very
popular part at tIre hogs' diet. In fact, local 
farmers corned the term "ensalada con 
salsa'-salao with dressing--to describe 
tIre molasses/green comuralion. Then ii 
late 1985. th governient bugan exoortirig 
molasses and the price of nolasses tipl-
ed. At present. the swine farmers only pur-
chase the costly molasses during the dry 
season During the rainy season, many 
tasty (to pigs) greens are available arid the 
pigs willingly eat the available greens
without the "salsa" inducement, 


Farmers purchase the feed mixes and 

the molasses on credit. When the project 
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was organized, money was set aside in a 
credit fund, allocated by CIMPA to the Pro-
vincral Development Associations. Initial-
ly,potits earned by the pulperias which 
are owned by the associations, remain in 
the store and serve as working capital, 
After two years, profits are spent according 
to the needs oi the group. For example, 
members of the PDA in Sacedo plan to 
use tile profits to construct a better road. 

The project plan estimated that sriall 
rural farriers could increase their incorne 
(from pigs) by approximately 18% per year 
(an additional $83 average) by lowering 
their feed costs and increasing the feed 
conversion efficiency. The intermediate 
systeri--using all readily available local 
feed resources with a few outside feed 
inputs-'as to generate an additional 5 
centavos (2cents U.S.) per lb. of pork pro-
duced compared to the tradilional systen, 
and an advantage of 9centavos (36 cents 
U.S.) per lb.compared to the complete, for-
mulated feed system. 

Ing. Azcona and the local farmers 
believe that on the average, their profits
from swine raising have increased by ap-
proximately 30%. But the benefits to these 
snall rura land-owners cannot only be 
described interms of extra pesos earned, 
Ramona Isabel Herman. of Salcedo, 
recenly sold one pig for975 pesos and 
no,,VIs finishing fattening three other 
mature pigs. On her 7-hectare plot, she 
also raises coffee, cocoa, and yucca. With 
the profits from her pigs, che is building 
a new louse in town. She says the pigs 
"protect her from fluctuations in other 
crops." Sometimes, she explains, "ifthere
is bad weather, or pests, the crops are 
worth nothing or very little. But the pigs, 
the pigs are more constant." 

In Moca, one of the richest agricultural 
, in the DR. (ttie and is so fertile 

there that it is said tertilizer is not needed 
to get bonanza crops) Luis Alvo k. ino of 
the area's most "comfortable farmers." On 
his 18,8 hectaies, lie raises yucca, 

orange,;. cocoa, avocado and
pigs and chickens. Chickens are his ma. 
jor source of irncinie The profits from his 
pork sales finance 3ome of his purchases 

chicken feed. He uses bank crcdit ex
tensively inhis chicken-raising operations.
 

Alvo says his chickens are nore pro
fitable than the nine pigs he had but the 
"pigs provide an additiorarl hedge against 
other market fluctuations.' 

Ig, Azcona praised Setnor Alvo astrg 
vry dedicated to his work nd very in

terested in innovations.' He pointed' out 
that Senor Alvo was the first person to 
grew ranie inth,.Moca area. "I heard 
it mentioned in a general presentation 
CIMPA had on this project," SenoiAlvo 
says. "I went to CIMPA to find out more 
about it." I day, his very sniall plot of 
ramie. whi is cut every 30-45 days, pro
duces en( jh green fodder for his pigs, 
plus leftover ramie which lie gives as a gift 
to his neighbor. 

Even those farmers who have had a 
bad experience with their pigs say they are 
committed to the project. Juan JoseAbreo, 
arid his wife Alicia own 26 pigs and farm 
platanos and yucca on their 4.5 hectare 
plot. They recall "always raising pigs... 
before the epidemic and now." They con
tinue to be convinced of the profitability of 
swine raising-despite the fact that this 
past year 11 pigs died of poisoning from 
contaminated water. CtMPA helped fiod the 
cause of the contamination and took car
rective nieasures to ensure that this would 
not recur. 

Senor Abreo commented that 
platanos fetched avery good market price 
this year. "But this may not be the case 
next year. The pigs are more certain. And 
under this project, fattening them is so 
much easier. I used to try to feed them dif
ferent supplements, arid this was very dif
ficult to do economically," he continued. 
"Now I just purchase the mixed feed and 
add some to the ramie and yucca tops.
Don't they look healthy?" ie asked, point
ing directly to two sows that would soon 
go to market. What will he do with the pro
fits? "I'll put the rioney in the bank.
Ultimately I riiay buy sorne more 
land ... arid I definitely will buy some more 
pigs." 
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AfI Field Program Activities
 
1984-1987
 

WV!I.LLCI IA IRS Iiduccil itse'eral small workshops in Colombia and Iri BA MB30 GRASS iscar'fnllr si'ltt fr uwavhin into placemats by,villagrys 
are sold on credit. inThailand. 

KNOWLEDGE OF MARKT determint's products produce.l. In India, one runl IIKO LINERS arc made bIylocal artisans in Kenmya.
potter discovered that custo,zet in ihc1mdicherry areapreferred japanese blmosh 
type decorations. (A"I support othi is 'rjectended in 1983). 
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Oyllth'tduhtii. Grapple Process prog,
Botswana
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S:lullv k.0II Ctt,- \\xith imt l ' 'd III iLi,,. I hN\vcX r, tilt, Iuicc llib h l ritfsgareatpleproducts and-ep orta d etiplys ine 
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IBRICK'TRD' h7¢( r, wl cl,)tv, Aq tt,,~,' tlu tlo edl plant't pfrodutltion an~d pr~cessing project. Thu.s-fa,+ the Pro),Kt1R;I..,,mbitm Iam i . n.k, 
tpih ill PtIhlllia. 	 ject has pro~ces.sred and sold a+boutt 1300 kg. off grapple. Thle 

nlumber olf villages participating in Wvild grl'ptlC COllCttin has 
expanlded from 3 to 10. 
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Lime Production, Botswana 

Proctl l'iurtvtr: 

Sout(hern Rual I)evelopnlent Association, Minerals Holding
Trust (SI'RDA %lIT) 

Pitrt'7'si. 

l1 (I) estAllish a small-scale, commerciall' viable limeyard
thit prdOdce, 0 highi-(qual ity produt: competitive with lime 
im ported from South Africa; (2) develop the capacity todisse'minate lime technologiesproduction throughout 
Itsw a; diand (3) develop line-based products for new small 
iIdUstries. 

Lx I 'c tal iots: 

Ilaj tr bhnefiks expected fron the project include foreign ex-
cha nt~cav ntfsttppro\imatelv S.'128,tl00l an nually as local-l'in.s inatehd $12or 
emnplit>'nient ,,pprtunities fotr at least 77 rural people, capital 
formationl ill 

IV J1F aHCvd appS 1 ai nuallytadledirct 

rurIa area tittaling about S33,600l annually, and(lie l ina rurdval pr t~liced litme aeua for,Ia tf $33,wh1 
p i lsefr85les-sl 11h,1llhthe the, price,-tit\'h of importedph rtidceliIIe.lime w 

itlit /iht.i: 

The project will lse a locally modified version of an Indian-
designid, mised-feed, vertical shaft kiln. The kiln is relativel, 
cheap to ctmst ruct, Inel-efficient (using coal) ad ha , 

relatively high otutptit capacity in relaltion to its size. The kili 
is operated 
will ensure thcouctini f ated e of plaitus hlakig 
One kiln (-1.Sin high ind I.Si inner dia meter) will have the 
capacity to produce ftotur thns of quicklime per day. 

Ai", 'm 'sl~mhns 

iOne kilii, tile slaking platforn, pat king machine, storage
tIfility and water supply system have been built and are in 
operaTlitl. If lie kilin is charged contintiousl, output of 
lquicklime averages about 3 tons over a 24 hour period. Fuel 

C1onsumptionl of the kiln has dropped from 210 kg of coal pert~moll01 liIIest~ e to I19(kig [per toil, a result 01' ;it11Cw inner 
lining and better kiln control. This is a thermal efficiency of 
approximiately .1(l";. A recent ti'clhnical mission ppised
changes to further 'iiprovt' (t' efficnicy of tie kil. Nos 
that thlie technical sounidniess has beeii den istrated, the 
coniiiercial viability of the enterprise will be assessed. All
lime produced at present, appro\iiately 20 tons per ionth,is sold to (ie Botswana Meat Commission, 

Anguh Maize Mills, Cameroon 

Project Partrcts: 

Association for the Promotion of African C .ommunityIn
itiatives (APICA), B.A. '\nguh Agricultural Tools N'anufac
turing, Northwest Development Authority (MIDENO), Nor
thwest Cooperative Association, and Peace Corps. 

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

ELXticclatiiins: 

Over a three-year period, more than 85 mills will be manufac
tured locally and sold on the local market. A revolving loanfund created by the Project Will facilitate the purchase of these 

ilsmiliyoe rjc ilfcltt h ucaeo hsby over 2) village groups. Labor productivity in approx-
Srinatelv 8,500 households will increase, due to significantreductions in labor time and arduousness relative to tradi

tional hand grinding and hand milling methods. In addition, 
new jobs will be created in rural areas. 

This project will manufacture a modified version of a locally 

available, diesel-powered plate mill for maize. Imported plate
mills are almost entirely made from cast-iron parts. '[he ma
jor strength of the Anguh mill is that components have been 
redesigned so that they can be made from mild steel plate,

J 	 sheet, and angle bar, enabling all mill components, except
the bearings, grinding plates, and springs, to be manufac
tured locally in established rural workshops. The Anguh mill 
is simple in design, durable, and can be marketed for approxiiiately 70% of the retail price of imported mills. Output of 
the mil is 150 kg/hour assuming two millings of shelled
imaize, a rate roughly equivalent to the capacity of imported 
nmotor-driven plate mills and far superior to the hand-driven
imlills or the traditional process. The Angu i maize mill is the 
first locally manufactured, motor-driven, plate mill in 
Cameroon. 

Ach icz,cWtlltsiFiNdings: 

Four Anguh maize mills have been manufactured and field
tested. These are being used by approximately 200 
households. Four jobs have been created. Tsts have deter
miIed that the Anguli mill is equivalenit or superior to local
h' available imported plate mills in technical performance, 
ease of operation, user acceptance and potential commercialviability. Based on this conclusion, preparation for' full pro
ducti-n and commercial dissemination of tile mill has begun.
Man1 . icturing is expected to start in July, 1987. 

Because the market potential was analyzed to be less than 
originally anticipated, production and marketing figures were 
halved. Revised expectations call for manufacture and sales 
of 40 maize mills. These mills will service 4,000 households. 
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Composite Flour, Cameroon j tcomposite flou1r for sal' tO local bakers. The processll',ing unit 
consistilg ol01* 111abasive diS1 Mehuller and 0roller Iill has 
been tdignedto prOdtL hig, ,l,11ity sotrghuml and llai/l
tIOtir on1a sale correpon;ding to te es'tiiatd lalket 

ide,mand. .Lcil ak.i', usilliipilnet currently l,)iIdihe 
(i..,IAVIkie~dim, iough, doughl shaper.ol divider, ivater 

IL'kL'in1i ,Iivl'it it' traintii,, iIll hnding, and 
_cts"'S'e'. hi i tihelirt toiit 'ItCRcalprti'tOittiiit 
flhiil" t[,1kt d itit.L ill (,11t t1'001. 

hakingpro
iiMPutSite I 

M11t 

,'-F 

Aopos] ' h All1i f \ O:ite Iour Faked 
oodls thro tvpes Ot b-ead, Cookies aid cake's---were 
dsi rtdor" tirket testing, leyinning,. inlMay' 1987. 

lirt jttI Ptrt~t'is:Palm 	 Oil Extraction Unit, Cameroon 
lFcole Nationale' -api-iiir des LndStrIL'S:\riAitct
 
du Ciameroion ) and de r-o 1 irltr
(ENLAAil;\: Instittit lWChnologie ' 

Alimentaire (I!,\
 

Assisi-idtion fir the Promoction of' African Communiility
tl tir~iiisc:InitiatiVes 	 (AIt,-) 

11ituiril i breid 

an1d other- ikedL prodnctsL id troni1 -oitil.o0site t Miud
p)rodn1Ce suchI bakid g;oods'and local non1-whea0,t cerealI tlUr hi LICi-ete' d commer1cIially viable enterprise that mlanufactures
 

TOidevelop 11id et Ollniacetne 	 Pri 

Onl I kilimitterCial lvisi, 	 anld lealsesisells improved palm oil extractionl unfits to sm1all
scaLe palm oil piiducers. 

J\ result ot thlis IllojeL-.I iliiplOVxeitt i\ ill l1eci-eated 101' i/ttiit
1; rsl'o and e111tAail ilcoitte ut $31I3t0 will be It su.ccesfl, tChe project will increase the palmri oil produ',c
genrtedL I)epon1ding tin1 the( 11ii01iintnon1-wheat malte tioi 1t300 tanne11Lrs liv 25-50"%,ut adl ot 	 redcllle processing time by
inl(irpori-atd iii baked goods ind onl the type)L (fcereAil 	 itt , an1d, alter the third year of the project, increase 

annuacp lal intiol toir the nill enlterprise' Will Val' t i niers' inlcotues trtintl oil piroduiction liY 5Y,0.ii 
between -15,200t Mid 4$2:, 2ttt. Foreign echawnge s,tviiigs, in 11941 
(clue the' Silis'titlit prOIU ced kcreal tHour to10 tIitli.ito iOn OfIlncdlvk 
imlpor-ted \%ieat w\ill total aS iuch as '-'123,700t. IladditiOnl i l'StlIlWl etbihdttheC esta"blishilent of a Mill enl~trprise Will g'liarintee a mlarkc' I \ ki auatrn ipalm11 rs 	 imwl saiihdt

srpls crea 
prtixintatClV 200 tlaru(Trs. tinui teed Oi were mlanufacturelfd inl England 

for he intrlads prductonhieefiing(dt rec0inditioii 	old Colin Presses -- hardy, dulscrew, conl
aW; pieSS0Sj Which 

,a il .iE1 xptrttion betwetn 1930 and 1960,o Ceroon 
ta'clt/tiI(hIas 	 SSCIIL a proven, less epensive sinigle screw version


of tltc Coliin I'ress (Aech Press) fronttl m'.tu11fattured
docalV
Ali liakL tnts u tonstattoCl inlC aitirOOin rh COM-	 ctiii lltpet, and (0t Operate a repair shop id stock locally

posd al-what casn i iiitctrd rekelilcmet Parts foir Colinl-type Presses. '[heo lu ri triitctaie 
Mid reduc-ing C cereal hiriliciial advantages ifi ss arc t1,1t ittlttmarket for Iticl A iins. (omposite 	 oftltC (oliln-tye

tflolr is d c0ntbinitit if t mind It icli-WlLeat 	 c 1nch prc'sscs t le pant nuts inl one tiperatia 1m,is 
; 1 Oi W 1iea1ftir ieiiilS 


aour Isd to make Ilencd OtIR ikcids. rlati\'c'ly rapid in Ihclrhas ates
iread and tlcr its pruuc-tiuiih, extractiiv
lTis p0 jdct \ ill testc ins t 'i acc nettl iisi tct fItmr li1 a.pi tcliin uist s andcp are Iha Ii n 	 lI methIdicl acet tIta.t rs

,Millingbiaked got s and establish a entrprisc toi pricUC 	 (of tither small -scale presses. lhe Coilin-type itresse wlle 
Stild al0ong Wvith a locally 1aanUfactuaei pal nu 1uchsrp 
tier atlld clarifier to small-scale palm oil producers. 
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A(hicz''IncuIts't I I II,.. 

-\lt-r diikx eiing, that used (olin presse; were neotreadil' 
.ixirai', All supptc the di'v[ipcIiuii t01co st-effecivt,

i~i l i'tiiitnI eI rill t tsst ' ihe itifct i1s COl CLL'i-
trihd llI i lluit 'l ' ',uii indilltlin tiel press,1,, (,Ille'h 

iii Ik iih i nlll] ,li' iy'-ti% % cl' .it.C . itWntilt, \ii 

I 11t, I , 'c1 1) ,I l p>it - i i11"t th'tc t,illik icul{ il rldi 
t!>/I()I)II IIt' II d tr IMI I% \illdb' < ,1 1t'l )-,lIlt('In 
 t' lh it, iItt 


citil v'' itcl M'1'1llnIii i 

tit, I't 111i1I li 
t,\(TIn 12 ,1id iII'hti,')P !\.14, (11 ' 

1 er, l \citillh'i tr, 

Ixl., w<,ll 

illd it, xxd%1l,toi,I 2-, \%illhe lc'l 

I'ct, Ai itig ]),i tinit 

Ofitici 
Ipossible ti 
Of the ctrtlY 

' hc(1. l . 

iltilt t thin; ilt it(, it 

ilS 1 i i nid 1 Ii lh11 t 
Luilt 1)(T i)tll, 

xVxii i'tlt'nillt 

i1,e, l 1trd,:7 111d i, "Itilft'0ll1t0d 


iii 111ol 'Clh,, t rtnteurc Oftthis' 
cc t is t~ sctit+.d 'Oldcl111 ,.,the tl. kit I\ -ve'lilicilgl tle lst'citpect'vd 


t'ialiisited ' theti' NMeOit llt'than 


,ItI 


!thilticcuiscitcisl wxi ii i clliil thrcuc hiiiinireased 1,111 (,ilpro-dLIt~ilu 11nd !dhlb~111r,l tiiliit .Ill ,tIlditiin.,Ip r tm l 
2(!10 ',r'Q 1lt n rl , lrlt'<lt't%1(6'.,%Ill hC l l i the O~pel"it i ilil t [kt cil t i t i 

/t~u\,-, 

10 iati', 1 1 ixc' Lc'ehI dl (',111rCiln and 5 

Jii'''' Oh~'l'lQh 

i, 30 ill
ini/aih'. Ihi' nlaiiitacldti'iiig eixerprise TOOl.S isexpected 

tic siw pccsiti' cisi w fcr Ihi-87. The det'Olpnlltnt 
.ims ,'rilon it tiltalech pre',; will make it 

IlldlllIi 11cil pl'ss tcr tinet-tr ll m ihird the cost 
available Caitec<il hand-driven press, 

4 i 

/traditiOnal 

/ ' 

, .... 


CALit!CICtPRESS,'IlS in i,,th mtr-drivcn vciisuS are b,.ingmanual aIn 
ttcn/iuxH'turcd /it/ TOOLS inCamcni'rccn. This ent'rprisecfl'tc'c, t,,slim,,a 

1,(itivc ashiflcxw' otii'8':6-87, 

ItCeramll ic tiI ners VIxs developed by All staff, and is now 

Ceramic-Lined Jikos, Kenya 

Iiriiid PIlriii'r: 
iKt'n\ e'v Ner\ 'ernmentalongo Organiations Association 

(KIN tt)t 


Itlr 1(w''
 
lI,inlilleL prOdCHtliw ll(A CVt',1llL7c-Iinl_'d,l-btrningh rC11,11Co 

stives hv as Ian1v as 20) informal sector mll fllfcturers ot 
traditional
istoves ilareaS ifhigh demand thrOughout KeIIV, I
 
,lld 10 field tst the N bili','Ktlrni ic'IaIic-Iijnld portabe,
 

StOVii.
 

Nlll 5 ' I f ht Ct ][I1l,1tt'll 1,0001 nictdh\wluking arlti,ls whlo 

p1(enlhpu'1t tl diSp i ittheir tilnle t~ 'cx0 adccptl1 ~ tbisI S t'lecnihg\'.W 1 1 0 01; .'1 C 111u' inanutaring ikos are exkC p [The rnajcr benefits wvil be,)4 0 i S Wl 1
 
cash aving4sI to CcciiSlinlet s; the ig I Wg t Chiouselld savings
 
Will totI $47ti,000) er a tiV t-ear period. A mllarket share of
1 

10"0 \\ tuld prCVt':)l file clearing) Ofl11,250) liectlares oftnatural 

l anl,] phinlti tor huelw\Ot~d. Ill addifil, if1iLiCtCtS~qfuI, 
this prOcje Will !Ligrate gross profits of $i'6-,00in 
lhe intrllal lOutl't.liug SectcO, ,lad 111additional $31,0t000per \'ear ait'r tilie icalls Ihve been repaid. Tie priject will 

pIrovid' \crk fixi 25 rral indiViduIS. 

IclInilent: 
- iried inx'oves
 

ile addiiOn of cic m ic pling' i l sisng
r , i raditional
 
Iecihnciig' fcr metal stOtvs. It'lceramic liners are held in
 

ld,'w by an in;ilatini; laver <ifa cement'vermiculite lixture.
 
il' ceianllC iller an1d attached grate etend only tithe nar
rIOw half-wav point of the metal casing and are lanufactured 
ill 11cue piece with a perforated floor actillg ,1s grate. Thistile 

lilodificatill reduces cracking and xveight (allimportiant con
ceril in Illba KeNy'll h1Oisehtilds where stoves llutISt be easil\' 
pOrtlble). These ceralic lilers hive a itirnal iiteilie Of nille 
mclcut hs x\vilen uised itiensixely, collmlpared tcillhef nIlll'l. 
Icr a ieta grt,ltill a1cc l\'eilticial jikt. Tlis techilluhtIgy
redCiuct'S 0xiiisui L" 25-3(1 ) ctillnpa redfuelc in ptiOii wi hIlle 

11etal stove. Ihc.Il ,irtiSa, Illll! 1facture and'ril 

iiiarkeL tile iiOs ill simll tktxnsiips and trading ceinters. 

,/t1''i'nl.'t i diit ~~~tlct. 
A jig (Jiko lih) forImlore rapid and accurate molding of 

being introduced citoiOtr c c s 1\ cther stove pro
grais. SAles Of iiprOved sttcies Ila\V. s.irpassed targeis, large
ly because of deliberate- effi rts iobuild ipon e'.\istinig infor-
Mal sector stove prodceri ct's anlld rkets, ilste,ld of creatirg
10W firms or sIibsidizing distribution by government. 
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Biogas Refrigeration, Mali 	 produce sufficieUt bio),s tI tu.I the two refrigerators. AT! 
has octluded that the tltili,tion of bingS fr-this purpose

P i'ojc Patrtlit' r: 	 is nt~V idl)lC t .
 

(;lItlt Jt'Iitt'hi h'h it'd'.'\liction ilChfliLli'5 ((;IAI 

N:ini-DehuIlors, Mali 
liil,test ,h clh lab-rplrVeo ihoa, technloi ,3'iW rni- ['iO'iit l'ittttlr 'r> 

liu , tMOlv i t tr tok e tp 1,ijin i l \hiI i nwi.,:Ild.	 tIIIpIMll , it' %,,li1c1 1 W I)C me-t liextile svelOtI mCIlld es 

II ' tt itt .. 	 (I \I)i), I) isixlii<id t N.0ihiini t'0 Ail;il tI)\ A ) 

Kt'Iiit'Iti' l thC ' ir'rII,,tat:)I, ; I hi' 	 I 'ttr/i)>i:Ck I') dir, ,A k tc .d tI rIV-
duied b 1,- pt-ir-ltrt-Iltin,, i , , igs IpprO\iIlItclv I6tetl HIhitchim I Mld ian1Iercial viabilitv of d moditied 

0ltper v irI ',F i ,,lii m. \'elsitl 01 t(l Ii)I, mini-delhlhr 1and n1,1inutactuirC it Ically' 
l10h' 
 f r* ,t ie to iiLae 1 SOL-iatiulls a1d privahte indiVidu lds inl 

' ', F,i, themr N"hIii.
 
i,.:is 'r , icki l t' lT d to ',s"Oli nlk-,O-tvtL'
 

i .div'll r, ! ut i lto()I)I,\l i -AtO'Chil :;:
eillill tC ,l s ilthe 

uuhiti ilin tt. Ih ,toi, ctle t, Ol pr~ct'sing the B\ tolc' \tee'li,taIIhig this prOLect rs eisecteutrd itOhVe led to tlhe(IhCadid,,hittii I)ini-dehtiers ,rodiist liii.iiui ot lilt) iII rual't 
0 1i 1 kg 0 1 I l m aterial d il d ith 1I0) liter, Ot a t r ,i ItoI. ,tio in rti rail areas iviii in re ts, t eI h i. (perit . T yiappLro 
(LIy, Li dei 110i'i ,11OJl} tiiiditiOi s. II i itliit Ill 01 11terp-iu lelpera ca ,culihli t"-i I, 14 uP iieit lliing e irig at St% 
\ields are istill ti.d I h1i ).bi I litrs I)C,Lulit di, 0it it\'. th1 Iti dIreid ibs Will be creaht' d ill rurai ari, s and labor 

,piu l i ut l1 01rilbl0 rll1t 1i(itt i i ith diiitiiii, IIOd u ti itv w illbe signilic,intlv inlpr ived riVItiVe t ) tradiiiat i 'hl 

(tkl)I.It(I) Itt11 71-b t '1'( 0 11n It 'uW t( I 4h) , ll, ktiO iin,iI1in Ltillds. in 1diti ln,
uiI 	

the rnini-iiehiuiitu Will sigiifica, tiVrunliigthitiu "S \ill diltiid SO thet ilt i l 'il li i UIi i ll tlieti laihOr time' arid stIlOrl srls S Ofgrain l rol cess-
Isthe p inlary Itil. \, melln,l II , V thereby
Auiiihi'u'itii'tt Iit ulih >,: iltinxei lOc,l, droiht-resistalint grailns relative to imported 

ih ";u1 iur,Ii I increase.t ile ,tt*aC
,s (It 


IoOds, that itCqluile iittle. Of io preparatiOll. 
i)ut, tO ILick t raw nateali (cull dung) Indt high acid COiii
telnt of filediig'stOI 1i.i17V, the digesto rs w ere never ahe t .lit I iI 1111.I ' i ilsc I n ti' .iiIil, lur lIili ' . 

A 

CRS THE GAMBIA 
GRAIN DEHULLER 

MATERIAL. SEE LIST SCALE: 1:5 A 

DRAWN _ +,.td CKD /5'iZ-,- DATE: 29-1-87 
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I(tll llU 'I"_ 

I 'r,,iriei'.t';,llihiIalbt.rattrv)i' i Nationalthe Research' 

m i , Iil i/dd,i %%l I h ' u ll l'lil' lilt'l i i)K, ii,
tht'l ttd t.1iiitnI limn \ its0, M ani ',illhIt'tdltt.,111k,l M-d
"q<41I~t Icjt~ll l'l(ltlll .\ CrVP.,. thatthehi,! reii ,lil(' 


t (t'I\ I ' l iIitl ",'rl' I11111ld-11hu lt'ril 1 1I dtIIlkIl,!Itit1 1 11 t t ,,1i . , l il ' dI .... d ( 11,1 , l i(h, 

-0IiI I l i-. i.IIi 1 All,', ,\i ,n l\t ,llit i, I ,Ilk' ihlihtnd1n:i11ht 

Ik I IA-i,h11 11 t lh 1, 1 1 l l I . 1t~i'l ii1 t f I Ir.].It-t llp il ItI' . ,II..'l I ITT. 

I I t t ill I'd 1Ill iwtlT!-tl'tittlt i Itlu ,tt,
 
!lildtii 
 'Ii l iili t ta lll i ilt i t't'i i t t' , iM't a 

Shea Butter lieraction Units, Malir 


t, iil t t ist tiit'i\ thlil l ,and ctniria iiltil1tlltilt'7 


litIXi tl,,Ill l it h1111', t rIll [it llt Is tt 

Nili, lnt , I.llIt nitis 
 I li' NHt hll in (lmttxIll 
(11 ICt i r,l i . d t , r . TmA s e -,iti I- i',tI At'/Iti! ii, tt 'lli i rl ollt ' 

ii kt' ll1 tlt ilk l irl ,laid xIxl't IlIV'lati It t}'filtt t\ t' ml ct's 
11',It ''tIi Illt , tlh W ill ilt ,x I (rI r, t i 
 tYa 
IItIt ,n ll'tini tlt l Cttiti.ti VillilitV
kM nl~r t'1I MI I Iltll 1S 0.1 i 111n14,n \ViI',li I I M JlS It 11 h )tl 

uililll liti
\6,)r't t Ct, t}I0\inkiIt l\, h utOhtlds iil l
ill, l'c,l,t th,,irlilt tlll' II'nm l 'l'l lit11'1 t l"r k LduItli()I. Ill ,LJ
,iltitn ll,lt' , i1~ ,l IuIlt,r,,iOll t t - ll\ ,III t i1ln1)(rh "oltllrk 

ktJ,, .
l t", ITTN11,i %\Ill1W' IIICI,I, Cd. 11h, lt'Chllltgv Will 
uii',Ilihii,lI t'k the fil-'*iltiWe\%kld ,ld ihll l~ltlII\ 

I.r(t, It\,-r al \\unw,t lit, pr'iml l\ pilouo,imI (4l h',~ic , 
hIIu th,rI. lh blt'it l , I ltti I nl-,%\IllN' t "LiH I'd It'd, 

l.l ~ \ idIL'r 
J);t cd C~tIlhitlI)In IhWrC isj"(Iltn I,ilto in ll ,ll h s 

,ll,,1,lli, , fi~t dInlt'InIll~diMIl ill Ht, fill-
tillitl 

il~~~~~~~~~~~l!~~,i,'',. ~~~~ 1 .i]l< < ln 
4
v ,lSti t, 


h'< '*ih,'l , .. 


Ihlt,fil-ltWk,. ill IbulhI )IIv s, s t tt,,tl h w\ lit,,I .\tl,<l,t i 

dC'\(d(hj)d ,llld[,",it'd 
 kA/ 111,~ 

'-t Gild t11nd1 ,I1 


I)%,( I It\2l , ll , L-ll%([iiatlldtilt. 
1 n7,1- Ir\ CIT. I IIC1~t,01- 1.IN'tlt~rt' ,I1,l i 1 


111MC' 101H l )'IIIL11, 101 11p~tpulhilitn1 ,It(tl1.h1k lingIll) flak titil lictlltwdi ,iihll fm i-
pr It -d('\tlr,I() ri~itq ,.,IhntI ,Iv 11BILI Iut,slilt,,[Ttb tCI A'I,i"Inll 
t,,sAt' C,llid k(III10'ili~M tI hFILitit0Ild 1)[0 tc-slnlajppt'aI',ilkc 


(11' nll)toti'-dri\tcn dewi tihahor 1\1IiMnLvT ,'1n ,illillil- r-
mit"llotoh 
drive'n slic. t il rind, ",anld ,acenirifi4t,, F{\tractioun riIt,'s 
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IiL i i ta1iiit'i/iit 

o 

----. _________ 

lt)itonIn'R r a e o to 
t i% t ' i l t t the t l h -lt 

tt h nt 
--

RUttt Wihit I\' w'illr ()AtI/Nitt I I't. Ihi.,.(0 .1'cs.Upioe o ItshlN l dutti 
NttI ,,/ittuhe ai the time a phtsicalthl rIeIIe.d 

ctl ' aIn tinldte ted; i'\ t 
theirt llt teril xa tlhat
 

ttI1A
idt t tt ' il l l se re s blmlparaeblec to tie GATIi-KIT 

IhIlk j)It t w\I,a lit ded tolincolrporate a seclond phase,tol 
Itlrl<r l'v~G Mid ltL'Stthe ce'ntriftuge for lite itlor-dri\,en 

li-st ot orllll-div.tn Lkxlratlion unit has ,aprocshela,btter 
c(pl i~y kg4illt 1 (il]per houtr and ail oil v\traction 

FMCl ill hbtl\\( In ?,15Olnd -1(1O. Tils inlpiovtd ltecllllog\' 
red O, (hilt,stmiLdCr,11h' OW< tilt anld t~hV.iCal effort r tiV
ireIiId
 
h,0"
I)Ilt,S s,,IWnut." inhilI tlt,i,. " 

I daitc, lvt, kinld I 'd~(I;,... O tI)UhVr t'\ldi~illn0'lui-ilLenlt IIlaxe 

b 'enininVil
,11Chlr d kind 1101ld J.'Sit'd; C l',h 10Mt0ila ,1 uIpS i,a\''VC 
lrI'dCL inllt thlt. t' ilerInH/OLtvlhlitIil L-1u1wludtd that
(1 it,moto v'virsiun hais flit- P l helct ll-Ill -driveln t olllIb 
11 Ialltdi l ndi t hnill\'I 00111hC. Illa tlli-Ill(ltll110'ritd ill
 
1 ,
M h tlllt;i )'d'-ki '\nI hll l t'ii lIlllit\ dS uIS,.'bv 2 1 \ nvl~lli 

,~~~IIIL1 ITA/Fl I is ildinl ia t1dil itd VCI'SilI 
ti ri t hio~ IL-ttIlL' lt'thillicalinl[ITC' t iil id iL4
-

11itinIC I'ul L leln t I 1,,l tlliS iIllier .FhL'h|I (o [11-k tvd\trsi(1n 
t ilb r I ll!4' ttIJIVTl,1'7 Itliltt S.1VI test rt'SUtl t iiSf'ac

ickd, i , flilt- Ulll iS,
ioh;- ri~t, t illopertiol n, tile 
nunIII'lTllof thO1 0ldS,SCTr\'ed has beeni re'duced i 600).
 

http:orllll-div.tn
http:Cttiti.ti


Improved Bricks, Tanzania 

C'Cti tfi uilttItal NIlet Iii/atiOni & RUtal IechIIology 
(C.\\ AIA ) Olnd \Ieiu .irthl, rI-.s,Ltd. 

I0 ijtrt Rilic ,1111 n d tinng Ichm lo,' w,hich will enable
 
prlial , i,ilI,,A[e rH 1Il
bri, kvlrds, t,i11mi itacturt bricks (it 
IhIgl '1tCn i, 1la , tilt' kual litv reth ,an1I1 t,that \%ill meet(] etill1 I( IL' t h t jrIn Inxtk tt 

I Ilrim.,tilltI, r,t,,, I, th tc, rI it W illi t' t i,, it, t kvM, 

IN C-t, bliI . W .,ukh1 dpLint, ojpr.iting at (,11 tapa-citv,. 

t\ I I 1 7( ItI\,-k)t It ,I I tI JI IV dI reCt IVlyr d gT)tt2(l I itUSt J, tir 
,
"ork or It1 -10 arti, . !t'tvctl 75i- 1 _,t pe20 let\+,ill_ 

.,ctI a tIhItk*l' 'ItIIt. It 1,, 1,1-.u, lsinau11a. tw\,nIV ,ddi
t1 1Iiil iIll~ h \ I I Ii tl ,I lled throuO ghout the 

ItlItr\ in1 tht, 1Ic\t tii ,i "..,all tIt whic. arC 1t\ ttttd to 

I)( I( l % I I I I (-

IhC orlt' it detin a bli-krking prtoductiol etIlipment
 
p,Ickit, s in t li t-tUle tc'chniiuCs that can bt, used ill
 
de entrIIli,'d rdLittht iont11Is in rural u'ead . Three types tit 


antld-oeralted rik rtk and two t1pe,s of Cday cl-.t'rsh.l e, 

k\ill! tt' tc : otir)I to dcterni t'tht ]lost profitable 1ust
MrF llOt'+ t+['d W ittp 

techl oph,u~i'.I.-I nmiliim~ hiik,,. 

ill,1,111 l l [ ' l}' ( IC la 01.ll lt i'ttill, 

.'ldhit'+'c~~~~~ 'ittt,' 


[I II11 ',t tittilt' nii .ett'd the ttut -ltrt lropi.'.t ha-,tl cl' 

rates. ,trungth.. ,dni kn,,, (t 'ral nhtdcl+, ol ciav 

crISh.r, a11d llthck 1,0. ar to
lit' rsuilts being Used 

det.,e a o11tt itk \ able brikimking operation. In 


Rural Potteries, Tanzania 

In i-tclIaril'p,: 


Ientre tol Ariculturl ."I\lechanai/,tion & Ruralchriology 
(A\1.I I .lC ons I.td.and 5ilri!l I)cwii & 

pt,--ilhl ,,,11t -Ipplv kill0 la.ket, tilt- ini ol tireblick,, 
ritr tland gillt n/iiiit s tar -lt' to siiall village pt ,tettrIes 

In \ utrlw, l,1',ni thit' ,tanl, the ctmu1tal aI 
iabilittit .nwi1l ... li, bIit.tle, 

.','at 11)W. 

Ihiring the thrce-\ear ,1Ittl1C t erioTld, til, pojIect will create 
45 jobs inl rural area, ind rt-,tlt $34,t00t)inl capital formatitn til 
ilvillage pt iStVindutsits. 

,
 

'
 

I IF 

"i
 

:- +
 

IRP'(ATO)11'i. FIRI ICKS ,It< bldh
uscd th, ml-,tahe p'th'ill !,ils In 

,Idition to testig the etjuipIment, clay t'omI several sites has 
beel aalved to locate a Ca\ With deSirlbe characteristics 
that isavailaIble in sufficient tlnantitv. 

'hntilti,,i: 
Firebricks will be produced by pressing low-mnoisture bricks 
in a hand-operated press and then drying and firing them. 
Alw ,la/e will ibe- produced by tritting boric acid with ball 
clav, t cIdsp' i, silica and donlite, and tHen heatinlg the mix
tiir ir a kiln. 'hiis glazing process will increase the diirabil
ityoitvillagt pottery, which tends to be pt 'ous, fragile and 
r,> -gl'ade, thereby enabling \village potttrs to increLase the 

' maktbilit and vlue of potterv' products. 
"tm ic/'i lllt'llISIilliiiS: 

le project succeLst ullv produced firebricks from locally
atVailabh, lenateria . OlderS ftor the tirebricks have come from 
as tar awad alS/anziba r and the SIechelles. The "l'.Zariadn 
C(ieramniCs Association, orga, ized by the project, has trained 
tour new rural potter' pruducers illglaltirtg techniqCues us
in1 the firebri'ks. These potters are buying their materials 
1101m Sl eriff I)ewii. 

47 



Oil Press Production, Tanzania 

L | li t'.'i til t liklI , t l(.\k% X,\R. ) H Il il I,11r11 lllpl llwlttt k I lligillectlilit, (Ot ll
1111,t1 lt '11, llI '4ttt't " h r.+duktit~n h1inti (IfIf,V"llitll 


I~ I)+t ' I Ilk I I- 'dI"IIIt IIlt Itl'll 

It it liI IIIt 

1rI i Ili)d .t1 the t I1 t ti icc 


h/rtt it''-'.l/, ita t+l'tt 


IIiC It It ' itt I tt Il ' h d la tiIt ,I i ll llt 00 ,,t; 

i t I I .. It I', N tIIW , Itt tlt' V i/it /Itnpltf, t trtll lt tiltn',IRl ,I' I I,l t I It l(,t,tt tC=,V t/O(iin 

,I11 H111%111 ill I -,'tl III! '" .I\II 1plt t ~.I1tpIrl. 's kLlt\ M ,1tt 1 O 0 " i 

I -1 l I IkIt IkpprI11inatei, o'cIlbell 2g T 
tt 1 t| ~t~t t I , It.I t h ll ', li t Ii'ir 

-1- I In I 1 
'ItI,It,lII " "+l '. IIIk I tIl I. i I II.1 ,l Lds I A,lh tA,II V+(rI I, IIIL 
cI~tIt-(l" I,,tI,1 Ci I) t h t,lI.t ti t,tI l,Ik.,l,lI uII,,,c II,_ 


At t', lilt It't)iI Iu,1hlttl ll i ll i 

,Itlllthlpiii"ett'[iiiitiitt'iltillatt'tII-II . Ill W Ii It)d it .1 'IeCoIdti / 1 I>':.al/aitit ,('liil tlttittttioll 
sLlttoi .vertiii)., ,i l ltt l itill l I Ls., l , ,1 i ,ill 

4lk l \li t illi, ' 't ll lI,\ 111\Oil,(t tl t llIt'ii ,g't',ll Ih'p hu'lt~lr t tHIlilillt Iit il l lRanatge', l aii sal e{ ) 
, l l 't ' ,l 

Village Oil Processing, Tanzania 

I-\,ll .~litd I n Ihi/,IiIli'llmolh,\httth tthtr~iN( 

h uthw jilll IkVO1h!R~It' 

/ trl~~~l " ':~ 

I[t,1+dt I l, (IT 11 1 t OT, wihich pro--11A11,111k ht]+,llt, 1ll H r111V+ Ii 

tIt'IAF TS& vi tl i'C i. aulturo / iI Ii 
lt t lattt s tt esa ls e d i thl 

2t/ e bll created 
t'ilt ''I/Iletp'iil hratr ontttustilellt tlt Il ( atuIIers l -ir eI i d 

I tA 11-R A IT I. TS I1+:+ln l.isl'+l a lu h , t r 

tilt oil plt'lstttititiiltttt;.',tested ill tileill r,Iid t tI 1)be tarte each tI t r a s 
'It'n'. lttlttlet, described, earlier. 

JimtIWill?. 

IC''t il it it i ltltl t"iesi+-"+ T ltrso hg
N i nh' Oil C\ t ',1. i ll L'l lt ' r| +iSUS, will be L'St.11bliS h td d Ur i tg t ile 
1OtLl vte,11r jWtItCL't | ilt;ILT,ie ftClr, hlan reflow\s-will enable 
,llthetr 3 I'll-Oij~tl.; tol be S1,1i't10d ill eC h ll tile nle t I' ir Nvdr..
It Stl-CS h11,+l II1[1lO\irnldt, lV 12011L%\' jbS will be Cl'ted ill 
I'll irt-,15 ,andt ,/ totl Of $251,400II ill ,idditit~nl ilncome w\ill 

, l'trle' |to Illort, I. Ili (.OQUfarmelt+rs tOx't' ,111 ,I)Lt!yt, i i,'ilea. 

l 

ITilt' '-tl-i ,'ti~ ' dCVV1O ilnCat, tll+1ll,inl\, O"t,lblishted ill tiffs 
proict' I %\illdis-wullitl'Itet ilt' 4)il 4-1.1l101tt ,llth ill tt V\ t(-'StC,t 

i )~nl I't" td tl,'ti ulI jp l'O j 1,tf ' I -. [ tit-'st ilbtd c.ar-liel. 

'(lC'm 'll. ~ +tl + 
'idt' tOCIlliL,tl ,d,+S t,in1t. ,'n11td10,111 +lit, to hell) 1lIlI/Mliall 

lt CtItrt-pl-01r12,ui, ,",lli~h M|id ina11,1gt, srmall-scadtletriy the, lir't 'i\ 111 1"th . Of |,iOl_,SSirlg, 3,346| liters of high
t mfh w~t~r uil t",ir~wtltm i~ d ti Irie , q ,llit\' h \v [nIll\V TvI,,\tr.,wltcd ill 8 vill ,,.ao q ,.f t 

%\as,I )-l nic olit m'lstlill |ptitll. 
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Hydro-Powered Grain Mills, Zaire 

Pro'ect lotno.: 

s!,.i t( d' ),..1hlppenLent Rural du taire (5ODERZA) 

tin i:itlt'ndce h1\drti-p vierl nililinig risings jrn',;tlh ~ uiiies,usm turbi e'i 

by I cOustructi, 1wt0\perilinhtl iiistllatiI1s, (2) con
.,Olidtilin •(LI jl-'st t -g,,tcm ,, ,nid (3)

eta, lisl Iinm the k-olm l' -l l 111,lnkl, tItil' 11"d iW,1 01 t Of '..
 

turin' IuflnI ll . 

lach Of th(' tCIn 1i1lls is 0\ptreCdIi pitWVide inliret ilicutun' 
a id, Lsisnier,' 'l, rplts betV lit, t t VIe,, ts fru1i faniliv S,110, 	 C 
ij ,i iIled t,,,liIti ,gS 12,4s() per vea,,, iI u lh ' i.o liet 

lpti i-, ilirktted. II idditiuun, e,1( Mill shOUld save a , :"l llii umln of1 1,0001( lit'r 1101111 l d,11 	 ''Ih ol- ,llotr. \vt,t-k v it-Vod "'+
 

to the traditiunal 	milling Of1c,,sava. I )uring th ihree-ear
life .)Itiu 33 and fiunuafiu,, i to, ingpututIct, ikI aC II)tl t)II 

$I.07,0(h0 will b crVat'l in r al ars',. If the tehnrih ,y."
 
pruves nunnierciailv and techniralyviabl, it will have '
 
pu.sitive il h, ,r)]l",% 1 tilt' ,iolel."
licaltinll f( rIt v ' 

This project will test the use uf hdiro-technolog a1sa puower . 
source fur milling thluOugh direct drive, i technlugy that has ", 
nt been et\ensivel developed 01r applied in lurIIl 'eas Of 
the COULIrv'. The tecl10h0g\ enlphOved il this project is a curn
bination of' a locallY-mad1,hanll1"er mill linked tO a crOss-fluw 
turline. Thi e proptsed technuolgy is Iow-co st, prtuduce,s high
quali tv flor oin a single pass, and is esil ' mlanufalctured, 
niaintained,, t, 	 t have arepaird. '[he crus.-flOw rhines 

imediunm head cajpacity and are adaptable to a wide Irange t A 
flowvs. 

Acl ic'uc,w I 	 4 "LIIsiFIidNs: 	 . 

iwo experimental 	installations were constructed and two ex- V A 
eisting svtems wer cunsolidoted and upgraded. The initial 

cost ot producing the turbihnes was higher than 1iaticipaled. 
I lweveT, by rep1aci ngiliprted beaaring hlt tsilngs 'withits CANAL whi,.h carricswat'r ohpowe'r the ,ill has bItn ot-lstrtlhdill Mili 
OW1 1 castings frnm scrap, LOiIW,/ZA has signlfi- tilh~,, tairu.yn alunmiunlr 
canthy reduIced the Cost t11ttlrbitl(eS. L)011Z,\ ald AlT 
develtped a ha mid- iperafed )tll-l press, alsul nlad' t1)i1 
scrap, to n1 lt'th0lt-actu u nrbine rottr disks, I crucial part 
of the turbilie. This inpltlves flue' quality of te tul'biIe aid 
saves culisiderahbe tui . All iliteri If vaI atiti culdIded that 
miian' fam iinlS illIltds whVIere t0ie mills have beni installed 
have increased their inctlies by selling cassava. 
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Agro-industries, Zimbabwe 

ProiclI Ti,'e-
Fou,ndatin' to0 FLIUatiOl with PrOdtlion (F) 

'. ".AlnId the 
ILOlpe ,ti.einl / int1ab1,h\ bv e"ta isl 

'IJ) C"-%i,'ad CmoIIi, base Od a farming 
lihng artO-indIISties that 

provide dire and ILdirt an1d eilplOy'L+ment for thecniCtltt' 


rLA~'tIrJ10115 

Jvrt1h idC-y\ear it is expected that the project Villa el'riod, 
bend it upl to ;, 100Oarea residents (85) rural families) bv: (1) 
providingi, a reliah, market for local agrictltural production 
and prices for locIl produce, wh"ilh1 Will b at Ltast piercent 
higher than prevailing produce't- .,'fiCs; (2)adding \'alle to 
local agricultuadl production; 3) loering pi -or locally
produced has<ic g dilds scrVies by 17 per.ent; (4) proand 
vidilI employmn1ent opp}+ortunities.- and skills training for at 
least 117 people and productive skills training for an addi-
tional 43 people a Near; and (5) increasing farmer', income 
by 50-701NI. 

' 


TURBINE and HAMMERMILL are technologies employed in the hydro-
p,(rveredgrin mill project in Zimbabwe. 

r i 
,
 

A'IAIZE 

of a faring i,-p in Znimbabmm'e.
 
M muill is one agr,,-intustnywhich isexpanding the economic base 

7i'chuohy 

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

Achiezemeis/timtinqs:
A maize nill and a general store are in business and report 

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

50 



ASIA PROJECTS
 

Venture Capital Company, Indonesia 

Proic'cl Partne'r: 

a'asan Dian I)t,;a (YI)D) 

Pur, 

10 Create jobs and increa;Se inconies of the rural poor by 
establishing vill.ge-scae mantactuiring industries usiIg ap-
propriate techtnliigie, dveloped by Yivasan lI)ian IDesa 
(YI)D) and linanced by a small \enture capital cormpanly
establish ed 1\ the piojet as i nlitvent itres between frI)l) and 
local entreprnteirs. 

I;.t'li i~nch gi,-lium "i' 


11SItUCLcssnl, the compaItV will hla\'[ 25 30 pitrlit-inlve!td ii it) 
making village industrics by tiletifth lheSeyear Of the project.
enterprises will have strong blckwaad aiI forward !inkages 
to the tL'ru'tt)lby adding valuetIr t I IIIIde;-titil i ed tir 
Ulnder-valued raw nate'Vi~ls, (b) prividing products and ser
v'ices tot rural 'ounr. ItlowtIl pricS, and It')pr'i\ inOg
rural-based eIp[Ivmnt. I!I addition, this piIj'I VwillprO-
vide Small producrs \ith OITiI irtunitie,, Iobuild their Ckui-
IVthr'ough Jit \O 


Subect ti feasibility stiidi.,. iunoitintat .Ite- commecl 
viability itt particular phhlill lechniidiie-, the projUct will 
ine\'st illa vaietitOf 'ill;ie ,' n ltidtffill'rin,inliistries 
that use apprtiprite techni,,lt, such ,s: 

lit;: mIp'L'eatMll 
fits Of the etTrpi ' i t' r t a,re 120,7010iially 'ith 
Coc0ietn sh,'ll at 710"0 caipacitv, estillted Pto-

h \tl i ain 

an internal rate of rcturi; of1,.
 

al l;ainmdle Iii,litill: Operating at h0. capacity, 
estilated pIotits i tht' entr'prlS att tiel' year are l1, t, 
annuathi with ail internal rate of return of 2:,, 

Rice hus, t[rihg..O1perating at a ptmductitin capacity of 
2.5 tons a mo0th, tstinatLI pfrtits of the enterpruise after tine 
year are $i5.84- ,annially With ,alin tern al rate tf return Of -It)
*,mall rural industries ciuld reali.'e significant daily savings 
in fuel costs by replacingielrosllt' WvitI rice husk brizILIettes. 

One venture was established-!-a .;lri inp hatchery. YI 0I in
vested 535,t1(1 in this vitt,,ie. \Vithii nine ntths after 
operatioins begain, thet venttue parlt icr purchased all outstand-
Ing shareLs. 

After e\ploring other pibssible \ 'nttlres, itbecdile appaient 
that administrative reIuirIeiits fitsmall-scale, veitIIres in 
Indonesia needdtit be adjtelld to L7i111i11 to .,ldnese 
culture. TraditiOtal ciistoti., view Written coIntracts vith Suspi-
Cion . AgreCentlel., are triade verbally bettl'0e a village head-
1n1an Or in a IllOsgLle. Based il these and other e penierlices, 
the project has been redesigned to use venture capital to pro
mote a single technology-shrinp production. 

Revised Purpose, lechnology, and Expectation statements 
follow: 

Pu rpos' : 

'lO denionstrate a delivery rniechanisni ising small Venture 
capital investments and a vertically integrated service coinpal' to promote YIl)D-tested shrimp raising technologies. 
Small pond (tianbak) owners will increase their incomes by 
pIOIIicing, qIalitv prdidu cts ftr the dolImeSt ii and international 
markets. 

UIpgrladed Pmd ln,1agemelnt may increase prIoductioni by as 
in uch as 100"o, t(2rtheriby benefitihg the 40 small pond owners. 
A share.d pittit risk financing arrlanIgemelt should attract 
mnany s11hlil owners to adapt the upgraded pondpond 
manaIement tchtcgy. Izlborers will be hired to assist each 
participating tarier; thus more than 40 jobs will be created. 

l'chinilo : 
lhe project will test tilecoLnOmliC and social impact on small 
p1ond owneirs of a verticall\ integrated approach combining 
a gh Ofili.ng,hatchery, filai ng tiugh -.profit-shaing, technical 

assistance, and a feed production unit. 'Tchlnology dissernina
tion will include initial introduction of the mediunl-density 
impItived shrimp iCulture and imanagement techniques 
de\VlOped by 'i D); funding through a shared profitirisk ar-
Irdlngemlnent with small pond owners; marketing and technical
assistance; and acontinuous supply ot quality shrimp fry and 
feeds. 

-i
 

St1RIAt RAISING TECHNOLOGY developed and tested by YDD in Ii
,ltiesia, will lie promoted via venture capital investment and vertically in
te,,,rated service company. 
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Turbine Driven Agro-Processing, Nepal Expectations: 

project will establish 4) wool spinning enter
priscs, employing over 800 cottage industry producers. After 

New Iiv three years, ,ata,I ilCoIe Of the 801) wOllen employed will 
anllount to 117 572, which compares favoraby to total annual 

I~lityliSi': 	 inCome of $52,000 using traditional methods of spinning. 

Plroict Iarhl't: 	 If successful, tile 

101list the teiJhnicai and commercial feasibility of a locally 'htIto IhIy:

dei'niei dlI vian fact, d turbinc-drivenl heat generat iitiIC
he eiipliivec in agiro-processing enterprises in rural Nepal. 	 lTe project will use improved, locally pro~duced cradle woolipickeris, cliii caRlderis, a1d lIIer treadle spinning wheels. The 

'ha . equipmelt aln be (a) nn, tact ured t) local carpenters us
ing locaI naterials, (1b)easily ma intained and repaired in rural

Flie pri jict \\ill incre,:e tile Of\ver (t)0 areas, ald (C)adopted b\ small prodtcers after a short trainni s ol iiiiischolls 
thoitiiigh bIdtL-,.,' t(IigricItlltire. inll, The in pro'cd technology will increase tileprolinkig's The pritfits coLurse. 
tcnilelt bV IW c'tepri'-e ill be iliete'd in Olther prlltc- dcltiVit' of hand-spunI yarn producers IV 4 to 8 times over 
tive ventllre ill II itlditiOll, irlLet will test triditionlal Illethods, redlce the cost Of wooll Varn1 productht, w','ioll. the 
thIL' pith'iitiil (t cLinII1iliulit\'-OlWned IVIO-prOCesSilg enter- liollby 1ery1 30'!%after profits, and enable cottage industry- ta-,i'd o tihe heat geierditir, Ili ltl-tarm emplv-prise , create produIcers (Iostly wom en) to spin the uniform, high-quality
niIl in iIltlulri'Aci tith stng linkages to igriculture illthe yirn delanded by tileexport market. 
hill IToy f Nepil.Oit 

Ac ie e'icntls/l -titi lit Iis: 
A mid-tern evaliatitiin of the project indicated that the proj

project Will 
ci0iiiCiulil \'ibilify of v mercillyk viable. This finding, when combined with the dif-

Ihi', app lit'd Irct'acVIl assess tile technical andI ected small-scale spinninlg enterprises would not be com
water turbiile-pOvIered, Illthical 

Ihat ,eieritiIt -kttIk unlit as acost-effective source of prolcess ficulties'that emerged ilrelations between AlI and ACP, led 
heat for nodintactuint toocl and related prodticts in the hills to the early termination of the project. 
of Nepal. Initialh' till cnterprise vill Ii'OCess Cicitus frtiits and 
dair pIOductL ftir local Markets using Simple boiling methods
 
and, it itcssful, expaind t, ithier priicltts including soap,
 
driedcuIiits \ilbles, and Spices. Although water turbine-' 
 " 
tech nologv has been WidehV,i d suecessfullIv tested in the 
hilli c ioln i Nepal, most such turbines are -ititililed solely AV, 

for ei'ain millin, .ind oil e\pelling, which do nlt exploit the
 
fu11lcip acit iif thie Ciit'ratOrs. This prijLect Will diversify and
 
txpaiicL tht' se of a lical generator tl take advantagce of the
 
,ixilibh.,c pitiv ii\ Ill(' tC'ch olOgv. 

W\atlr tiirllc' ,u1d ClilpleUeilharv nilling and oil expelling
 
clu ipiliclt \VI'i ilistallt'd. A village cooperative consisting
 
Otf3001,11aiilies il tilt' project area has been established. The ii
 
heat gtilerlir iilnil ILl',bee a
llnulfcLtired and is tlidergo
ing testing, ,ind iitctificatiOl..
 

Wool Spinning, Nepal 

Proicct Partner: 

Associatiion of Caft Producers (AU3 ) 

Ptit'/;ioqi': 

'l6 colnlercillv introduce al improved wool spinning IMI'ROVED SPINNING WHEEL wits built b Nepah'sc carptenhtr.
technology a11l ig small producers that w\'ill increase off-farm
 
empltment and incomes of small-scale yarn producers and
 
provide a reliable supply Of highl-quality yarn at a competitive
 
price to the hand-knotted carpet industry.
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Industrial Salt Production, Philippines 

Projecl Partner: 


Filipinas Foundation, Inc. (FFI) 

10 denotnstrate tha Stt produCoer, npro,.'d solarS all usirg im 
,alt production tehn11ues, can substitlte Costly imports with 
loc(ally produced, high,quality salt products drid basic 
ch1entical by-prodtlict or hlotiSeliod and Industrial 
(tISHtIIItii. 

FA /)['I Jdl I it I. 

ltis p1iojec t ill deilloisirt,11 the I)titt tial hireigil ehlit' 
savilt s it be ged fIt 11 dt'chtIi IInt ot theiltcal Stii S:it 
itdtILtr ' i I iVd to IItldL hit al products wI ich tan 
substitute tihr inopi it t-,. the 'i,'llpin It,,tret mlt n ,t-o illit 

Organic Fertilizer, Philippines 

Project Par/1n'r: 
FilillilaS, I Mou datiOnl, IIIC..(1:1-) 

lO LIenonstrate the cmmercial viability of decentralized, 
sna1l-scale production enterprises, which deliver a stable 

anic turtilizer product of cOiinsistelt quality and at a 
rkeasonable cost. [lie intended market is si, all-scale rice and 
iOt 11lalrit'Fs sCekilg,, to)low'r productioll costs and increase 

\I' I-ilt i IIS 

lA/Wt'a.'h ii.: 
I hiS 1ri)'(jt.Ct Will gene.rate, addititial ici llut e benefits t small 

altr),I tam'tL s,Ill,il-Ipil4 pI '(a lt'1t0 'IIIIhtihI) Ileaf gat herers. 
abst aid trni ers. Rice and Ctirn tarmers canl reali:,eIii e 

,ilnt'''aS' 1tt1 17) to 2/.- tolnlnLes i10t 11t1t Incteniental onillteOl' saving,s per hectare through reduced ferl'ttein $14- $2.1 
incricases to ilIntstrial altprtidI enrs *mi C\ 1 t' dtL'to be alltit 

pr,2 asstiillu.; u prIc. ditlerenc, pettlieta,. of 

) kg bag betwCen tud anLld
indiustr.il silt, a)d ,litit1 710.1 

per h'ltaic' Vitd iiI,',t. \ o Iddiitlal jobs C,1ibt creCated 
fOr each htctare Uted il inutirItnial salt ptiductiOL:tiit le to In-
ticipautd igheryi(ldls costs Ander hecta,,'. it allititn, tite 
lienetit's (t1processilg cuilIt chemnlicals tlol waste bil'rns 

llI be e\autniitl. 

"l'cIzltt
+i/uit: 

This priject will in trOirIice al improved imthiid t1if siiall-scale 
salt-making into the Philippines. The impro ved methtid is 
ioire eOOtin iic-al Ind silt- ill a salt pri)ctict which is C1laner 
and Mtore dense.. It additititl, ctLitpart crystals with a pturity 

if 9D5t,, atd abVCe ae acliiLAVd. Mair ditferences betweeni 
the ilit rti\ed i ttltod \'e'rsitls tradititinal itetlcls iinctid : 
I) a rigid pi,,cess CtintiOl ill \\lich thlo f wtet is -_ 

itellel thrlug ltu1ccssiVet ptlnds so that the salt ctincelltra-
tiotn rises it) ctittrtll 
age tif Ia1,1gitesitlnl 

(2)l tl usetif the 
systeitt," i.t., the 
crvstali/r-s ti nhtake 

-
d stIgS, thereby reducing tie prcent 
perce7tt1nLI ptlssitill silts in the fiial piridl; 

nuiie ecOtlical "iulltiple irrigatitin 
repeated fhtiditg tif brine intti the 

ti for e'apoiralitn loss ant the rele'ase 
tif bittern at regular ittcrvals; (3) the release tif bIinel t ltetmthe 
crvtaliz+rs at deetpCr levels (5-0 (n1S. Vs. 1-2 Cnt1S.); an1d 
(4)the ptusibilit of pri nirine' chetticals froll wastei ite'SSiin 
bit 

/ i ' 'l , i ti,>: 

/\tech olt igy IssSiet, it, cotLuctLd prior tt) b gilining the 
prij ect, indicaled that the proptosed technologies wotuld not 
achieve their intCeiIdd putrlpmOisV. Therefore, this project never 
niterial ized. 

ilizer ,coS. Yield inIciases of up to 20% ncanbe realized over 
t'iti
short tolm", inclriaing gro.-;sI utles bv approimately 
$:;( per lt'ci,irO. Iacl .ithe 40 prOptiSCd fertilizer plants will 
coiil!iiv at lfaist 0 pteotple, tI e rebv creatilg at least 400 jobs 
in I'll1l Ilhe t'rtiect will also stintiillte foreign e\chaigeareaS. 
,ilg- by tlecitasilug the need foi- imported chemical 

fttiiiters. 

PROCESS FLOW FOR 7-10-1 

FERTILIZER 
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Th I ii j IvI \rtwitIv ' Itproduiction technology for "Anihan 
20 ) teriiii'r the elfic,lc of the resuitin, rian -icI 1d Ic's-t 

ertili/ter pI ol l.t I liet
t-.. 
I -tcostf0r nIIatiOI ot t10 hIrtOdtIc'
 
Vill Ii'deil, ',ith oull )s11tric naL\' control ot the ra
1 


n1,IU'rials tl,,l i p ,e-ti+, , .ld nlit(2) t flttit ilo \,d i 1,,, 

a'rI i l,p'. \'Xll fi ah i Isll ,ein tiltnt. l ,\a11 Iti'., 110%~~."1,1 O111 L'IitI1 
Rrl, S lw-Scale tIndu tre [)evlopmeNt, 

121", %i liii. r Il 0t llI (ltIi) , ,ItSIIRni)cr\%ul-Iim )1NllLN't (, " i' p ' c n., 14 an 
talltl-lnlth\IIsIOl' , ti ha~i tilt' t-Itl rs/i!',paer I 1 iialli el 

ti rti (iih , l li'h'r ii str1l'1r ai' v i .i toti,, i i.t 

kIlefa'iiiliiri alli It ill olli i ii lo f
loidwc le '',I onns.3 

d11111 Hlli HIRiW 1rlll lltd -iii Ii 11M iI I i,(ilA i. , ) i) l ' 'a 

tI ,lI d IX C \ii itl Od 'lll'tt t bli she .ill 

I I t ,II , I , r ) i ll I 111irt,prtjct, tu ii totl 


liI lI i the h ' rae inthe p o si p. o 
erd Xtve 7l 3
 

itkifiltl, C-tI /l I1kt i ,'[,: l kills.
 
ni ia caI~? itiOda oii I t it 11)(I' iLipnd , Ili ,ot~ 

Rural, Small-Scale Industries Development,an, te rua C a Xr i s 
lic.ili,%itppinoI esnlesl XX i m d i i n l P li t' /,.1 liv , it si h e e t rMIL lseo appro;L itehI )1'sa 1set prilil-i '~i-i'~ iiisii' A is N nii iiices h 

taSXtiAI 1Ri )OM I ] ill lPhilip ei'C.,,14 ull-time and 5N'T\iI IS.

il u l i i ks , :;ov ccti,pro- XXimeJot-d ii I pusr achieved, parl-' r h iie pr mthot l 5patk5r. 

I()itc-,t it m lIst ilit,. dehiiitt Str tMhi' t.'ildr toi 
XVIyearproecte ite231 ne reaeit il] esablse,i' ii. 'ng. ntcal~pnasiiuteii'ilVdk', i al,+,il inc inlle llt jos ~vuii be II tI"hedC- priss e i:ea:'.< i i 

tiiijwiit toh'risih-,t, \ tiliebe ,iaablishlfi(tha is ui rialt Fei bii'-a' 

s pul- l iv. i t S in s 

stiities At least rl-ailia0 will increase their

hibit v i, iIIIl t - Ft Ind i ll,aciiapi-, i I uIilFililhl ll d iilagic,is roi S,ili+i 'd harv'esting Li 30itband o vecr21 jobs

i l1 dli'st\,ii t.t i sblishcdt 'ih l'i allisili :h %Nill rprd i eSjill.osit. aOsnlbs I e s h rlca p C hnyProfitsafter
tlii' r(i l prti it,r will stotalS-i,at 1rpt ct i proiti 

J _'. ] l h 'l ] sc h tfl ,l l l t l
'.,j
:A 
 r ia m111 rt' iWI d u t lio l , ixloLbsltricul11 i lt4Ill t im w w ill lie c rea te d 

BCI,_'t (t11 ttitt at ilLt'ntire ei'i and ten rurilrb'~',+it, pitoposted, O\OIr tilt their1 copntinact gdeneters will increasefiVe- inICOHIL, h\" 575,per rrtonth. It viable, additional enter

tinea ,l t he,
thrg In't imateyi cepi2 11e 'ritel.bwoulid 1a t e iSinn'itd t,tblis i p 
l , i d, si/t'f1iicaut savings in,IIIL antr ,11i1 t tranpt i i i e il ethllluli',h11:1\a0 cInldh('ilki,00 ei alnd ll ilLts.m- , eniloy t14 f uhll-((tim ' 01 ' t-ti 24,0 ki/ri thll,h~ 11-1.11102d L10nhii111Or+pl COSt ill 101- AulIicullalia InLShlRtlll 1 iSrout 1)]m :,~t nationa) Coni

, X!Vr a]LCd. I r ,i'COnv pI antdits p id uii totu a$I r 15 chivd, epan lb- Ht te JCt prs d will total
Ot er 73,125.
54indicah' im $1.-It mid inirot
indirec
llt ,lTV'I0 by tlh C hi rcm lli ih 7 ,&
 
\ [ItHtur11ti~ll 


cI"CllI L-lit', %\illr1th li-o~ll C'V :l I ill\V\,;itCt 
(. . n-,ii turi), I 'tl't C ",lil,'Atli\V V\. 1 F liiv.~ld tli'arIll ttC,&,ibilItV comn 1n1,l'i~i h ta a'-g r cesn'1t111iCt't ',t~dIt', Lh'llllistiting)the ~ .,~iiv :ll i'< i d c h, tlila -l ,r p u t'+il lin 

\i~il i t \ o t ik1u-tt l i l ul c (it ,< t i lt , tp e c t % Vi l ,d riC ing V tLd 1 l t C llln -C)I l
,
l b 'l i1_ l h ikl t tl l o ,t Ih lo Ni l l gC 0 M il l ul 1o 1~ i0 .L C2'-;utti .'I lie 

il,tin i th ,i: illtShltllllVlh,rJt~iSe hMS l h eitL,a iiV cash t-luw after,d\diltki (Ith'ln'~ ,ICt po , 

onet ycail\ifoperatliorn. It protjects a not profit of $41,50 r98

1 17111",T r .Ni' \," . ,1i1n1iliC', Will ii~l'+tiwh ir HICiCtlil+S,/ild COulld bh-girl i. dividenldS, b.• I eld 0II|+l Ch year three. 
ihlut~h,11 lltl~'dtic l,€t)C~l ldl' llll 5['!> tlt',llT e m1ushroom11 and spaw\n sut ratelcproductioln -teprise

il he 


I)<i>thcti<cil~l Ih'hhlnttllin+4tlriri
an , o ts. Coin- einplov 14 I'lul-tinle andc 5 11ar1t-tile \\>ker.,. anid eXpects to 
pallY prufits ove1r a -v irpt'riod will total 1,),86. expaind to the conltract g.rOWvi+r stage,1. shortll. 
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Wet OlInut processing is tilenewest smreall-scale rural enter-

prise financed by the project. This enterprise uses an uir-
proved version oftHe ti''aditlional \,t processing nethod t, 
prodceik coolnllt la, chiircoMi, ,nirtil ItCd d tile 
for IIiil ' t l\p itti dsIirth i lts will he)i ptiil,1.1 
crea',tedL inl Cieli viaesclcootpnes igplat; 11ann,1 
prits o c,0h llmit Will rlnige h thcon $12,000i( 000 .and $ 7
A'I t t Ci lt lO fi~tk\ k OI titl l II'llll tl ll il\ '' w ill olw nii 

( in., M ilnistrvit lt'slt. 1), iIa,,0lul11littCdlin t'rl[ht'110I'nPlli!i fluive01 30tllttllt,)1 tlit' 'to(ck tH plinl.M CI\ Itlildilli', towt 

7 
tll'ImI,,i ,' ,,,'m
A\1()hI)I"N,, .'~ ; ., Y .-, , ,' l c i'!P I,'I 

Cinnamon Processing, Sri Lanka 

Appropri it' lclu'igt 0 onisu Ihtats ('C'(') 

)ilncrease incomes ot small-holder cin mon producers byN 
strenghing?, their compttive advantage in producIg and 
sellin,, processedt cinnalion products. Tradital technology 
will be upgriaded in arketitig teclnit 1ucs will be iilpril ved and 
quality aslurantce prciiurts Will be inlltoducedt. 

l:-xlutl ions: 
Al(t' and t Ailt,11llgOti ( innainii ( louers Assoiation 
will est"ablish a kale Yesin)( companyv hiiniali-; 1iiininuln pi 
comrn nercial testt iirovted tlchnlogiest,. Illt)'lIets 
ille\lractiolltt icientciC will earn l0,eaoilPrOdu'tris !212 1110re 
per acre harvested per stslilie incollies olF0)cillnamnn 
grolvers producers,will increase .. pliint will create
,lach 
8-10 jobs; some Of smtill hiolder Cininioihii0hridtirtis areetpectedt tO elect tO Like,equity p1,u1tiCipl,tiol illtile plarit. 

,
 

NR/;i.
 

"" 


i
 

lm'choh
 

The traditiOnal tech nology for distillilg cinnamon bark andleaf oil has alow overall extraction efficiency; wastes fuelwood 

and results in a linall product of inconsistent qulity. Serious 
problems include inefficient condClnsalioln sN'stellis and poor 
tirinlg teclinitujtes. Thie project vill mantlaLLctulre and test all 
iimproved still. Al iimproved condensor will be itroduced,
inIcieaising estlactioil efficiency 230%,cornpared to the tradi
tinial bark oil stills and 27% higher than modern, stainless 
steel lodeLh.Firitig techniques will be revised to reduce 
scIrc-hiig aid contiol tie stitl'sinternal pressure and 
teiperattire. A nullniber Of additional design features will be 
iniproved to facilitate loading and unloading, oil collection 
anMd incra,sed capacity.
 

ih'It)i'cit'I~.'Iiitli'u5: 
A techlical evaltllioln Of tihe triditional cinn-nion bark oil 
still of cinianion proistnder wav. A baseline data Surve. 
ducers in Amba'langoda is being conducted. 

'
 

AA 

CINNAMION BARK is truckv'! t) met ct III Sri Lmaet. IMtPRO9VEMENTfS in traditiotnalciinamn pnucessiuig will benefit 250 smnall
scae riun'rs/;mnducers in Sri Lanka. 

V 
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Computer-Video Training, Sri Lanka 

Proi'ct Partner: 

lasunvia Enterprises, I.td. 

'P11" 

I6 develop, test, and eValate tile application of computer 
JM vidt'W-based training for the transfer of technical skills 
trral villagTrs in Sri nka TThe project will tesLtile cost-
(fttti%'vi'lss, I istAilabilil%,of colputelr-videohpacl

a'dinili on incicra;ing the incomes Of small-scale spice 
iM%\vCl's ill I) rtr,1i villag1es in the Niatale, Kegalle, and 
KIId V ditidis . 

I t , ,qItiol I 

If SuL11kcesstu ill,I ithi in Ilt g' will have mnaj or implications foi i 
the tranlSfer if neeCded technical skills to rural populations 
in otlher deveIpini, c 1ntrities. This project will add value to 
flile rest (Isof 1l1t0le thaitii 3,000 rural famnilies by increasing 
their abilitV l lOdiice IiiglLTr vields aii better quality spices. 
.\ spice-tadini', scliIAe will also increase the incomes of 
sniiall-sc,ile spie, Lrviixers. 

li 	 /Li''u! 

This ploiect Will ad,pt an innovative education and exteli-
sion lnethodology to the educational levels, skills, and con-
ditions fiund in rural villages in Sri ILanka. 'File lechnologyv
enables Ioc, specialists in spice coltivalion, extension, village 
eLicatiii, andil ciLluiiicat iiini to design and extend high
qua]lit v educaLIt and training progralms tii r'lral areas Of the 
Colmlltlr'. Ti le techIIht "O/v eiiphoved by tile piject consists of 
,I sL'ri's of t linini; \ idt s aInd cmIIputer-based lessons that 
teach basic skills ill spice cuIlltivat ii, harvesting, and dry
ing. Ihis nit1hind lids pl'oL'ive ry successful ii transferring 
technical skills i I c st.-efictiVe iliaiiiier in tht' U.S. This proj-
t'ct r'presents the first at'iiipit to test its effectivteness n 
transiiig ttnial skillsd,Ideloping collntrv. 

Achivelt,I'nltsI'liiins: 

After a trial period, tilL' spic''ading coimponent of the proj
ect was dropped from11tht project plan. Experience showed 
that it was difficult for a [I('w company to enter a market 
already cOItrOlled by established spice-trading firms. The proj
ect mnOXV to the training component. Adevites full aiteliOnL 
Sinhiala cldr,lctl set wai evelipetd using PILAI software 
for lst' til tie'coiiptliter. ( timiipter les-i lS i1 spice prticess
ig ,itl cuiltlitiiil hive bet'n prep~i,'d tO Use in colnlibina
tiOn With videos and training niimiils. Four t'tlucaitional 
'ideo fi'nis Ol Culhti\',itiuin and processing of cloves, car

daniomn, pepper and initvlieglmace were produced in Sinhala. 
Blst'eline data has been collected from 22 villages. 

Mahaweli Rural Industries, Sri Lanka 

Project Pairtner: 

The Mahaweli Authority of Sri Lanka 

r)si'" 
l6 establish a private investment company to finance and 
operate joint ventures in small- and medium-scale industries 
which use innovative technologies to create jobs, build equi
ty, and increase incomes of the rural poor. 

Ex i't-tlliolS: 

Based on an analysis of the first four investments under con-
I sideration, the planned 12 investments will directly create 270 

jobs. The effects oif the project are estimated to be at least $2.00 
ili direct and indirect economvnic benefits for every $1.00 in-

I vested by the company during the first five years of opera
tion. Owiers' entlitv will also accrue to many rural producers 
who will own shares in the industries financed by the project. 

°[ b n/oix,.. 
'lie Mahaweli Authority of Sri Lanka and ATI will jointly

I 	 establish a private, limited liability company which will seekoult venture partners (individual entrepreneurs, people's comn
panies, producer associations, etc.) to establish industries 
related to agricultural product and waste processing, farm 
equipment, and local mineral resource utilization. The corn
pany will promote the commercialization of innovative 
technologies, balancing high risk projects with less risky ven
torts to assUre the company's profitability. Investments will 
be nade on the basis of conprehensive technical, coniner
cial, and market feasibility studies. 

Achieo eueits/Findij, s: 
The Mahaweli 

Veture Capital Company (MVCC) was incorporated and tile first Board of Directors meeting was held.A manager of the investment company has been appointed. 

Business plans for initial investments in small-scale chili 
grinding, vinegar production and dairy products processing 
are being prepared. 
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Protein-Enriched Cassava, Thailand 
Project Partn-ber:] 

Population and Ctolnlunity IlevelopnIenlt Association (P)A) 

P1 I ipse: 

'1o develop and commercialize a biotechnology, discovered 
and researched iii Tlhailand, which enriches the nutritional 
content of cassava IPto 25"o in protein content, enabling the 
production of a lOw-cost, highlY nutritious stock teed. 

Ex t e '/al i oi: 

Thousands of small-scale pig and pultry farmers will be able 
to inprove their cash incomeS bv using this lower cost stock 
feed, eittiivalnIt in nut rition to ci)On 'enlht iOalI ftram eeds1a 
whiCh use high-cost iiimported protein son rces. The project 
will d emonam strae the viability of*a small-scale proe coimieirc ial 
duction plait. Iach plant will serve approxiIately 50I1 small 
livestock farmiiers who will increase their profit per pig raised 
by 21-34o as a result of ho\ver feed costs. Additional income 
benefits will accrue t(0cissava pr ducers who Will sell their 
produc' to the plants. 

7'chiio/o>,y: 

This technology enriches the protein content of cassava bv 
using a combination of a mold and a .'east in a solid substrate 
fermentation process. Unlike most other cassava enrichment 
tech niques, thii:new technique lends itself well to in-
termediate-scale and cottage level production due to its low 
capital requiirements and its labor intensity. 

Rhizobium Inoculant, Thailand 

Project Partner: 
SVITA Foundation 


Purpose: 

To introduce rhizobiii minoculant, a natural bacterium that 
fixes atmospheric nitrogen in leguminous piants, and gain 
its acceptance by soybean growers is ilintegral part of pro-
ductiih i inputs available to increase soybean production 
Thailand. 

Expectations: 

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 

U 

'' ...
 

AOISTENIN( CASSAV4 chips is Ilit'firt step inpnIhmin-enrichidcassaZa 
technlololy 

AIhi('v.'itils/iinms: 
Consistent fermentation has been realized using a Koji-type 
bioreactor with yields of 11-12% (true protein) of protein 
enriched cassava. Protein contents of 25%+ achieved under 
laboratory conditions could not be duplicated in the field. 
The final product is a teed supplement rather than a con
plete stock feed. Fxtensive feeding trials with swine indicate 
no toxicit\,, and ,agood feed conversion ratio. l)ue to currently 
unfavorable market conditions for cassava in Thailand, tile 
results of this research will be used in a commercial enter
prise to be established in another country. 

annually. If successful, the project will increase the incomes 
of 1600 farmers by at least 25%. After five years, 20 production plants will be established, reaching over 16,000 farmers 

and producing aii anual net gain in income of $2,782,600 
to farmers. 

7l'clillohly: 
Rhizobiun, a soil bacterium that occurs naturally, works in 
a symbiotic relationship with legumes to fix atmospheric 
nitrogen inthe soil. The use of rhizobiun inoculant with cer
tain legumes increases plant productivity fron 20-50% and 
lowers production costs uIp to 60% by reducing the need for 
imported nitrogen fertilizers. This project will develop a sini
pie, small-scale production proces or producing rhizobiurn, 
basedion an aerobic fermentation process using a seed culture 
and a growth medium under aseptic conditions. A small-scale 
deceitralized rhizobiun production unit with a capacity of 
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8 tols/year Will be established to serve difficult to reach rural
nmarket's, 

,,\Aci'cnwh
is'inizIs: 

St0l small fa-mers part icipating in this project have achieved 
25- 0,, ilnCreases in soIV\bean, productivitV. Smle farllers 
'epot iICrl1eises illsoy bea1n prodlcJ\tivity Of 7090 ranging to 
aihigh of Io7; illcreseld prnlfits from so'beai prOdUction
ill NH/ ringed trOm$"I'l) to $31 per farmer. The technical 
feasibility Of small-scale deceotrali/ed production (1f 
rhi/obill inoculnt has been sUccessftllh' demonstralted, 

-


Sfamilies 
/A . 

A I I SLI 	 'ANA-I1)I'II, SIV/>I.'S l ,Ctil.Dir('Ctod; a.rmins I1ais )I 
u,'din te I,asq'fln /i i with Iiziadlilom 1tht (In.rat., t,haslc

(a 	 I,, .Ia~tan i~/'hiriar'rs. 

Rural Small-Scale Industries Program (RSSI), 
Thailand 

r' U liirml ieir: 
l'ipUlationl 1irL] (oinmu nify )evelopment Associaiion (PDA) 

PllI
r/sc: 


16 estalblishil s11,1llnMCe and tchnlical assistance companyV
which uses v\enlttire Ca pital and credit nechanisms to invest 
in rural s11aIl1 industries based upon improved production
technihgies which pass tcchnical assessment, commercial 
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I 	 appraisal, and economic benefit analysis. The company's ob
jective is to increase income and emplovnuent opportunities
 
in riral areas dill\'thv
brough jobs in small indushies and 
ildirectl' by' increasing the demand for raw materials pro
dLced bv ruraI armers. 

L'cinios/"li. diies 

More than 4(0 companies will be established and approximate
lY 7(10 people will benefit fromn1 the project. Subject to 
fea,.sibilit' studies denIonstrating the coilmercial viability of 
particLir prodlIt Ln ech nologies, the project Will finance 
a variety Of 	 illdtlstries, sLch als: 

lamuoo ss mat pirodlimn: A1nlnual incomle to 3001) rural 
farmers of -13 mounthi or $351)'seasonl with company profits
of $13,10ff per 8 monfthI production cycle. 

"fI, f,',;r lvnsssi,: 511producers would sell to the 
".tpl 0-0. 11ross11 farners would be $1,8(0 ailnnull inCole to 

ntiallvY plus sh,1res in the profits, and cOmpany profits woulJ 
total betwen Sl,5,)11f - ',124,000 a year. 

Iittll tiu,.Sh sh' 111u1i1, ': A nnual payeilents to local fisherpeo

pie o tot,il S2,10)1 with companv profits of $2,900. 

[leasibility studies for powdered pepper processing and 
shrirnp paste manufactUring indicated these ventures could 

A OteconImMercially successful. Additional feasibility studies
resulted in establishment of the following small-scale 
iindustries:
 

hobi Jo, 	 massii ,rodutioi: 30) rtiral subsistence-level farm 
are participating in the project; Thai Bamboo Plait 

Indutries (TII) has diversified the product line to include 
place mats and windiw blinds. 
-'hiniroimou Silitailie Mla'rials Plant: This joint venture 

a11101-I, villlge associations, the PIDA-owned Ban Paliu )evelop
melnt Conmpan, and RSS I Co., Will man u re mortar blocks,tLfactand other components used in construction of pour flush 
latrines. Majority equity ownership in the company will 
gradually be transferred to local village groups and/or in
dividuals. Plant installtion is complete and production is 
ongoing at 989% of target. During the first six months of pro
duction through 31 March, 1987 this conwany posted net 
operating profits of US $2,6941. 

BiBnlamoo 11oo1 The business plan has been approvedI'lc,'ssin,,: 

for small-scale processing and canning of banboo shoots for 
export and domestic markets. More than 150 rural households
 
will benefit from a stable market for produce and from earn
ings Of equity shares held in the company. Annual company
 
profits are expected to be $12,00(0 - $15,000.
 



LATIN AMERICA/ CARIBBEAN PROJECTS
 

Linares Pump, Latin American Region 

thVe hlt'hikhei Federati() Aeril(Cari callt , train 

l transter the linares l,11p,deloped inCo loribi to
 
several litir, .\nirican countries, and to tet the teclinology's 
suitability,
vtor stipplving water for irrigatiotn, livestock, and 

FA-14~~ tidS01 ; 

A I iMare; Pump (Cost . tf0 an400) Will irriate tIne-third acre 
ot land ii,'t 'S,-I, thal oat a ( than purchasing irrigated land. 
At least 32() farmers, in 4-cottntrie; will visit the t) linares 
P[ump test sites for deII0nsthati0n,. I1is anticipated th t he 
priject will lead to thitO C ablish eiit t IIural-b,;ed piLnnp 
prodIcing etilerpri'-es iIeLth Cottor,,. 

The project illI iitall the Ihinres uiip,a st reaI- powered 

*wVater puniIng device originall' developed in LbaiLtie, 

Colombia, and successu lv' tested i seveiralT ltheLitin
 
Anericani contries. lhe pnI p is an eaSily disassembled
 
waterwheel with donuble pistolns that operate s effCtetiVh in 
streams with depLihs bitwVeeII . and I e'te id. fltos t.7 .7 
anld I.:;aleter pe i. rcoiid 

iiitii;:' 
tii 

lesus l.inmaes' pump was awarded first priie for product ill-
novaitm bv the (,lotmbian Association tor Small ht ustries 
in April, 1986. Nine of the 27 pumps manutactured by the 
Ubaque metal wirking shop were shipped ititour l,1tinl 
American cottiries. 5eLIll l.inaies trained local teains oi site 
in the assenily anid installation Of these pGps whith art 
serving as demionstration centers tot local latLrnes, 

:-"--.'J.
 

S 

LINARES PUMP a strewt-powerd water pimping devite for irrttilSi., 
is being demonstrated in four Latin American countries. 

I
 

.
 
' 

QUALITY 0/0 .I-T tmni;'iv, ft1c th/)uIt I ll plc, it) dcl'lopl,i CU?
1 ottt'lI ,m It lc'>I U h Ithhal. 

Wheelchair Production,
 
Latin American Region
 

Irttt i iat'rs: 

lundacilrl de :dIucacin Superior (Colombia), Fundaciin 
llondu rela de Relhabilitaciun e Integracion del Linitado 

(Ihlinduras), Centro de Rehab iitacin Vcacional(( tenal, ),I'rtigranIl Ie Avuda a l'eqtneinas Imp,'esas 

(Dominican Republic), CIPI)IIl. (Pert,), Railf H-otchkiss & 
Associates (USA) 

Puipot': 
li assist small-scale enterprises in Peru, Coloibia,
 
;uatemala, I lnduras and the DoImfinican Repu,blic to comn

mercially produce a wheelchair adapted to rural conditions
 

in developinig countries. 

ltE I 1ectlioIs: 

This project will establish at least 12 small-scale wheelchair 
l ctioil in 5 Coutrn1ies. Fach woirkshop willprtd eiiterprises 

have a prIdU.tiOn capacity of 100 to 300 chairs per year. Col
lectiVe anital prioduction capacity will total at least 2500 
wheelchairs, lioes ,,.'-redit will be extended to i
titu inistitutes to enable them to sell ATI/l lotchkiss 
""ieelchairs to the poor. 

'he I lotlikiss design, develoted Under an earlier ATI grantad su!bsequently field-tested throughout Litin America and 

the Philippines, resulls ina very lightweight, durable, folding
wheelchair that is well-balanc.d and ,daptable to individtal 
fittings. The chair cali be manufactured in small metalwork
ing shops from locally available materials. A production 
nanual and a standardized tooling set for wheelchair pro
duction were designed to facilitate widespread dissemination 
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tit the technt-log anid to ens-,ure ntl itvcontrol and ,tarldardi- an t\isting .halt kiln, and a ,\-i ri tal iireclh.mied hydra/,Itiol, tI ti t, P1iIntI t ion th ilitv was built. Based on re,ult,; of pr luctioi trials 
and a teiial l \'lhl tiin, nidiri-,hu in are being nmade to 

"I'llW';'I'l 'ul i ;t<.,-. tlt pwhtit' . ( (il n-iieial pr' idir-tiOnl, hiing thl new de';ign, 
i , 

SI IIhI, I III III I te p 
tl ,tec' t l il IWthe end (i I,'87. 1I1OS, \ll will iance

toIr smaIll li e enterprL, ; Whit 11will tIeSt- Ihe int- ri ved 
,h i rl , .1l , I i\ lr ,i I esit e.I<tt<r I ',il 1 l 't I(I IIi.< ill/thi ,/l/IiI- It0iketII IIL has areidv' rtulltedI10tlN]ii imllpR Lime kiln,nA ',jli ll .d 

It~ I ItSt-IIt tI, l, I~llt ,i t,< Itlrhtr~' \ ,: d etie s in AlI pillct in ]utsw\,u a.
 
I ii't iI iti llt -sti ihl t , Il l r th cd ini l 7 ill
,1"i \%')tt ih !ti. htll rtw tillid, lltIt' .Pt't itt-d i, 1 v t' ittI'd ~ l I: 

t I ',1-I tl I 'llliiishi 

'I 0 n1l1111c:nn i.litt "ii tha!t i i ssd slil l ln 1 j],t. 

tiili .l IinIiiIclt ll in ,Ji n111l 11111tu' li, I,t fii ti IlIin a i i ul .11111 Swin eIte let I it d Dominicantl Rep bli 

Iilne k1111ln ilhno1.l'og,I Co1ta\,l('11Rica(11,11' 

lI I, ,Iik-1 ,IIII tI I, I,i < t ,. d,,l11 , I tINt , \ t \I t II t ... ...
* lbli> iht !i ttl!lini ' inn i l,h<t\ hir iii kil n nhi ' l, t 1 ;r; .i 

I iI1 i t 11 d. 1c"J, tIld II II I I I I'I III I IlII.,, 111.. h,~ t~~ 

I.'Iti l tli 1 1ii t I lII , I riktI1. 1int n d i lIi l- de
<si east l \llh/H ises..lhttie lir inl [ /,, F i,,lmepl iiciiig bus 

II til I 

tLiiit ln Iel lan i iica,'s rinatredirnin sain i 


lI IrIip dl lime.
In iIt I I it 'li nd i ted 
Results o. tlii , r t i llbeuni lmientl, and issemat ed hI es aish ea e siminicat I Re lt he iclf i i 

inresd , m,,i t ~i hlr les a] ,len anit ,ill!, t<lin ,,a J-olir giiome ~l~
 
ta. -w,Ii , 'Ind the il inri , pswi pitrd c rs
 

p i )tt it Iit: , Iltodi p . .n tI t I n V til n n%le l h i l d e eli i t t n r in t e kiln d v t I u p t , f r f engagelld s milll-lc a 
litoenale, relitn ilt i in ,it [theteil-li!111i] tloth1r ,ib-ect parts n - swine p , n e b Rep ublic'Illt'lt, ilra ,i1ig in/t o dei n Dom inicanl oeye er u'l'-ht'( o peii ee.n re in n eltdin ustos al-cl[ itn il ',il t t ( r uces e r g epi bl ie il a an a d t o l e y (), 

tit mir I hll mlni eiphiu it.It l%0<,Li d iwil ecri c e s ulie.
Reasulsl ti th and Iinl,,l kill 1,Cdo1u tnStunlinuslmdrilMeii-u r'ililish pro- p wiOllcomerial sStitit ,o L'I Ma1hCr( i i ,Il l 1 0 lit; 1,1u f (t thIl i cC tt' I'd in g re-d ie ll , ln d r ela te d in rp u tdilts t os m a ll-s ca lel dclh l.1 ' In l l t i i (. tn - -[Vpt oinlf availability 
htl .'\AIIIriTikdMd ll ' I ,-il'IN-011hisses),~ ~ mit'~ ~ ~ '.,ith- [r ILtClt'S.sti)ir~ and~ iIu~ shfMio.ReonVoein ~ ' Ii hiI~siiiStt iuct~ion. kocal vdo rso th(" 

ruclte
hC t I ( R ill twhas) dlontt inova tirae, kiln design to fISCLlttt 1h,tilp to 2,000 fern fampilies engaged i rsmall-scale60iothll, 2 li11. lhe dkt'sign tnlqt1c tontilllmi,t ( tli01, i 111V 't10111. Pr0- swine trodUlti(l ill tile Cibafhi'll'l 10 ilt,t h, i~nl ('1 ,ll flfgy .I 11,bliC Will tY1'ilrl region (11 the DollliniCalladdiiioal 463 per ,ar (aver'age) by 
h111t d l (1)il. t". ilt' , li t t r 'tit e t'\s i ng s ,lm ft k iln '. Reto n - n t h~i o t 01trI r.) dIotl CHo n . 17 1 l lo c al VT'lldt l'S Of tile 

l tl , t lh t n w il l ,l , N n l th, t o COl a n 1tt, 1110h vd i d i t ln I) 1- S 1u1c as l a rn-Il t r wp ertl, a t iv c. 

C Odi re,, to Ill d u c t, h i~ih ujild i ,. l 1111 C 


Su p p lie s h t . a l nd ag ric ltuhr l s u p
1 1Y S,t i VS, W ill t Cl h inc rT~ad;I, ih e iii a n n al n t in co m e"by 

apprio\~ihh $O$,1)) 

File llt' h,i, dt,vt t-td ,i iruilwaiti\v kiln t,<;ign tlhat " l u !'~ 
u n ab it , ,0411,ln d ' ( 1tl lUISo iin e p r od u cti oln A\pro- T hrnli- u , , p r<IIJIid will c on ihin e trad itio n al fee d s ava ilable o il tie 
t tlY p ekiln ivas c olns tuc td i l Ia arra tlising the st;r tutl re of f arm'l \ %!illa high-protein I'eed su pp lem ents, m olasses, ramie 
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,'i.10.. ..'T tlltl\,lt t 

ll h, ,11H , k.tIII1' 1 .I 'lit I' t -,' dI L' Im I t i II", I ro t) It )tdI I t , 

u tli'c u Iu I, " c t,il k 11 I tsm lv' r~ll lit i tI\ ' 1 d is ci ,h I l, I il t, '[(t((Ira Io lts1 ll kI It' l t l e hIkt'll(,vr 

i hll 0 11 1 1 1 t 101t'k, 1 ,l l e p-rtilec t h a s b e e n f u ' e , ) 1i11JtN1 ht
l1i1i1N'itt1t , 1a I I'll i tl l t litI l ', ll iit <ltt thI..iRI I I~tlllilitiilri, i I ll i,'.~l'uilli,~lttt'Hti'i !,uitt'dteti ,ti~,lt .iisfq~nltnl<t ,it.i'i., 

trtldilitlitlatel t t llti %at l pill 
2tl/lit'<,'##11'll '. ##lil~l,7"'Illt'lt' 1 

' ' 

It lilt cl, 1 p illu ,rod Iand pro it 'woo)(), lit. g d tll 'il ioltiies 
tI liii illlilt', lit'.l;\

W al11'. i1l t k "r~ \ It, <>1DI t'\ Cit'diilg t t p -l itit " hY, r -111110~l 


alddit i()ll it A t 1 1i rliti( i)', l 

hh"O . k111,11 il J Wlltl'I WLIt' t 11 Illk l \'it'\\ this ,i '111 

1. lVlli L oht'd k llil/t L -'ll , Ihli' 
lltlil~llilllli~ il li~lll'lm) l'<' ((I)isdtubh t t' 

;lrigill,ll ItIrtLt, 1.,(,1] 11illikii dttlrOf10t I 'ltld'ild 1111.p l-


Iitlbilit\. i til lt, r, i llq~dei (x',ilpt' i O , ntI', t l ,I
 

O c I1 l' ttllO/lI' li p, tt' t h,' ,l~vv l (r,I t hti l t- ii,[I,'I
asahit' velilture [i iA lt.Iiitl ..SArl'l)iatella.ii~ , il l 

t -,%% t ' l fit 1 1 1 1 
)rti,Afl V) \ Ct, l lltt d Lit tt'l Wd IW\l 11.,0 111il t-l "p Of l~ll 

IIll I)t l)Ft('d] ,I Ito' I ' i t \OF tCl Itilit } ) 1, 1-0l', , 11 h't

l hI L' I J dtL 11 H 1111 sI I' , 'tAt(II fj)- l (L 0 

Wool Production d 
Processing, G uatemnala 

1:111d,11ci(ti 11ar00S,1110110 [lifrhtIter l de I]hograls 
So iiocc t )t itils FIU NI)MAI ). The project I-Ias been (I (lfct 
,IS I j~liIl t, ntCltlrtL hV ATI Mild uac lia 

16{dem1 it liatlc thet effetctivenelCss of1 I systemn of imlprove'd
' \n,+i-oat l productiOil processing technoilogieso and 

will iiiciease the quantity and quality of woo 
t tilt ,'t',verS Of *.\POrt quality 1rtis.11al \wool products. The 
%\ OI1r'tltet.s %\ill b,' 11,I1ktt'd thiough aeimll eIcial Intl'

%%i supplied 

' 
Izi \ptidI 11Vtilit' irtis,t.a 

0it.ll, thtlliltd (; lttttu lil t'll' u,Iilt'r'.1t'S eendiIr1 i whO 
011llsttp t 0; iii\ clil .IWill il L t& ir fYOMt xvi il l,.' ,flt, t)lj('~n $ l) it, $2St1 -r " d ctitlrl ill,t j \VC,,ir. O III'Otid 

Ittll hi l Is 'tt 100 W ,,, WillIt",.p d tojd/tzblt' illCI'S 

Idotih t ttht'eir o ut t ,Mid trie h' thIC i iltlkli beS; ;a0 \viv' S Wit
 

6 ttthliS, t , l tlt.'l I ll adtr i t, tIil lit,%\ 

,iif it, ni'tittle s itmI t i ii te ii SIi'dirtuill.,' ilitis%\tt ltri 
xxii ldditil, to -eti i I RIvs tl i iIt n be spinn Sertf 

tilt- l 1 1 e l 1t 111 -L,. I. k e 

I 1 t' t',h tiidl estlii tIlC. t'v iientpr[I ,t' ilti bWtilrt t ,Iseid- i'tt 

st ,-., ltllglihilel it(i t tor l iIlll il-btilwtiiIb t,ithanlOgrt 

oI, Wuttv OVOtil t ,II!, lti rk. ollOfind I l l ' cL t ilt': I 'ct*L 

I % i ,I oL-\(' ' ,t w 1 lllicI s , lid iull s\VSt( II il ldt S(O t::ili,! tecL' Vill 

,' ib le I'l l 'i t l ik ' r I k t' k ' p r d u c t . I) r u n l ta r cl r toChllldICIL'k ,110111 11,111dlu rtiili, Will [I' intIOLtluttd ,kind pro~ti4Lit'iieItaion ti tIi t 'I .'v'hll r IttI.I ha ts t 1t disd~ iahiCtd IOL.,IIh'.Ihrt'nt. L l 01 ins IlooIC Ir'dditiO11,11 11,illd-0 (Opt'rltd',I~ililin 'Ian th,,inrdug.ti~ ltl i p o ,,lb t.d\VIIL~en 

11C1lxO dil)iLd %ith d tl tir I iiVtll oi t L C piltillet'' tOl l ll lt t . _i fii_'Ou1"/ .\i'llrktt ,dSstSSlIIIIt ,and Or
llilnitiii l, nim kirting; tl htlikutWS, '11nd a quat il) llt o trl' sVstelli 

rtill tt l SI I tilt i iiti l rt nl) , ,Prsti ti 'nl'tt'prist. 
,. l' d ttuh , tv), he'qu li) 

-

IIIph'1lnt'li tiOnllOf hiS i)rtOjCk t haS jult [+ It ill, So it is ktO StOln 
to list acthievemnt llcand findings. 
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Cassava Processing, Haiti 

Priect Partnr: 

Sc(intLt Agro-lud tist Vah uiSatiOn Agricole CanIp\\ riC 

Purls'e: 

IiCet'riniHit'the' i'mnmerCial viability and replication pllen-
tidl ot rural-based, small-scale c,.ssava lrocessing plant wilh 
a dailyi (,picitv til 10 tollns. hle plant will prducelto 1.5 
ka SS,l\Vt lh 1 or lise' in l":al bakeries as well as develop new 
cassava-basId pIrtdilts. 

li[t'ti('('htliu 

1i successful, (I) at least 200 hectares of marginal lands will 
coilllc' ltitil"r t SdVa culltivation (2) 311(0to 401 small-scale 
tanuI--, in the iea otf the plant will have a new market Iltlet 
for cassava, ild (3) thetse small-scale tarme1t, rs will increase 
their incomes bk 12-20".1 bW selling to tlhe plant. in addition, 

Farm Support Enterprises, Mexico 

Proi lt'dParhUtcrs: 

k.lllllOn t (10t' 11 >t,1,il/a, Yltl~~tin(. apll l~oll paral el, aC 

l)esarrollo AgriimlIa NIktWiaIl 1(lit/Al).\R) and (Amlegio cie 
otSiradtiadosdi' hapiivo 

Il l i';."; 

li establish 21 rural itci-eulierrlrises in th tullprte c/[leS 
Iot NI'klo. I lCse lusiL ses-will pro\vide ith sup-OWCkiipn'eilt, 
plies. ,uc ervices etIlliit [v small tarners to Supplrt in-

pri\'ed tirmln produictioni technologies. 

/Ix himijmm : ~as 
len tee,d cisribltilm enterprises will be establiihd to prt-o 
Vide ai igli-pldt'il ldt O 4losmall far10'rs engaged inI milk pro
dictilln. bach enterprise will serve an a\'trage of 310tarmers, 
each t ow\\ its 1 hrT to tl milk cows. Si\ ltirtSerietsh1l\imn1 (n t 
will prmiide 2H,0i10l budd'd cerLtified truit treTs anntall to 
75l h11Ilt,rs. A lli'diunll-si/,d miititacthirr will be contrated 
to Jr(dLicO'-100laimal-dranm t1L-01i1 's S,1n Orlplaintu inrelldl] 

lhlluhilithe proeitct. lin additin, two mlaclhinc'rv service sta
tiOtiii Will be ,tdblislc'cl to provide n'ch01,i/ed tr-dge 
1harvesting and liitssii;g c'-Vit's to siall farllllers. Two 
sttll heist' pr clc-tiin pls will also be established. In 
tot,ll, over I,111)0timnntr- will ilnlcease thir lclncomts tlhrough 
lie iiiprmlived piiclintii piahticC'S niade, piisible 1 the sale 

im lt ',cssaiv iiput.s. II ,iclilitioti, -18 mibs will be crlatid ill 
rural ,ire'as illd ' 2,10 in pimlits Will be generaled an1iua Y 
by Ibe 21 n i t 'ln ise,. 

"li't
lit ttlo/(,: 

This projct links an etOort tiodevelup and disseminate im-

Sproved farming s\st, nis with the rural based enterprises re-


it is expected that 3 additional processing plants will be 
established in other rural areas. 
"Icht o ,y: 

The \'illa c-scale production plant envisaged by this project
Was designed to incorporate an improved mechanical peel

ing device, amechanial chippet, a small hdraulic press, in
ptlived !101,ar dLr ing chaslll)lS and a hamm'1ern1ill. 

,.t~tiiP'nt'lblIittu/nty.: 

,\l terminated this proiect when the enterprise failed to 
llaltlialiZe; the CLiipmelllt was acqured bu ilnever used. 
[lhe' major prolenIs resulted fronm lack I imnagement and 
lack ot kwgni/iation. The proiject participants, living in a 
lrllove rural village, did not unde land nor share the proj
etICgoalk, set by Ot im/plemn1ting org1anization located in 
the I laitian capital. This project outcoie points out: 
1) village technolgy projects such as this one must be con
sistenlt \with tlhe. econolic developlent goals of the partici
pants; 2) on-sitle project nlal,lnelllent is essential for suc
crsstlil project implementt1iol. 

tli'ed tIMlsustin these s'stems. le enterprises to be 

established by' the project are based upon the improved farm 
piIcuct iOnl technologies developed by CTICAIDAR's farming 
sv'etCiS lOuip. These productionl technologies include: 

( 1)t' 'r'f'rliz,,r: Per season,animl dimiu cO)t JmI this 
planter saves eight days of planting labor per hectare and two 
da'S tf fetlih/ing labN comLpared with hand planting and 
fertilizing. Fertilizer is motre evenly placed and higher plant
populations ar' achieved. 

Nle olegio has developed a 
I i 1i/uih'iit Mvo,I idary m S: 
higl plntmin teed 1t0r dairy' coWS that are usually fed on 
ratiis contaiiiing a high cornstover content. This ieed uses 
mo0lasse.s and carriers ot nitrogenous waste materials, such 

chicken m11anur1e, as protein substitules. The supplemenit 

. 

MILIIBAR'S MANY USES umake it an iumiluabh' thlfor Melicanlrnm'.. 
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i'edCIt'Is fueding isinS per coiw per da relative 
to ti'dditi11 ,il i, 

tcli Ba k l i t'\jcih tl iii.. Ii ~." ilii nc-

I'ht f i i .', 0, \l\a 0 1l 
10,H 

futh h0,1in I li it t al( iii,0\ 
oc itIc p dith' it l k i, it ii .i 
LAril t Ptr (,Iniuut .i.\n 

'li w hel~l " I III(, I 

Piu; .il nuiti'stfor 'I wt\ er, illle h I\\ 

prOjt' It will tr'tt' 
in thi' Iilst irt' 
Iti t'fiblisli I tiiiil 
niil pltljt'Cifs 

it- Iti
tilo ddit kl,,11C hLI O M<I 

iii 0 d in it'tli'lt aial 

i. ,iit hi t1iip1r u fi t 
1I I ,It , It I ,Pi) l \ hiil\,l 

,'l, % w 11 ,k , ( Il. I 

di k~r<w,t < l 111,111lt, r l Irili/( Ip.11) 

o lif.t'st'iilt i \a iiiled i tll\Ior ,illhltl ilrl\ i 1 htii sin i;plt 

iiltililuit~it. <' k'ld,i \ith<,il ' llulil ,r, lhiinclpt 

Annatto Produ ation,Pirui1 tIii crn ) in-

' ' 'lu ,tiiiif s htiiiotutl's ) i cltit' t v 
lot (1) L"li~lblisll di o lll'tiih v ,11)h, ,it iIt IIIOC Sill'si , 1),llll 
thid pliOdCOSt+ ,l ittolh hmld c-olor'<lnt, (2) ill-',111i-11'i 
toCiLk c. Ilt.\. h 11tt li\'.It III'.' llRY tt' l'tlllltt'\ 1111iqtllu JIiJOICt 

\\ Ihik 1 11, ittl 11 Ohtilh'd, ,Hit (3) iilhI(IttIIC ,I nit-w h' 
(lC'\' c I('1010( 10r I CL',ci hor" plo( tcssillw.L-~ t dduli It O 

IX"!'(tilliit s 

11\ fli1 thid \'tar1 Of tht' pr~lt kI, IMrt tlili 1800 sii,ill failitl is 
iln (' /ti 0w ill intc i0,st' tii'ir -,talll i l i'sL ,',ll'v ipp1rti\iiiatt
Ilv 11 tl1hruI( h a 3-I''i iicrt',ast' in fi1t' prices paid K [,forIrx 
lli itt' seCOd. I3V f ' tiitid \Vetr $330,l) ) iil prolits will h i 

,vlililllt' for rCminvt'st mnlt It pali s siii111liilt] iivid * nt'n tti 
harii'rs who artiarit' rs in flie ssint 1ilct. Clt

, 
plin 

i fLifl i)1 2f full-tini, and p if-tfimt tub. 
\ve,,Is. RetiOws fIIii fli0t'tpi'cifft will he tlSt'tl 
tiip i)lft1t' sUIhst'tiL lt f ctil't i liic tIt'vtltip

itilh lit' l'Irl'I pt )Yin lilt' ( ii'll It'gI0ii 

This prtoji ct iiliiotlt t's aii annffti pitocessi ng tecllll i v into 
the' (I/co rt''iOill iPri which will illcrt'ise tilt' ilColles if 
flit' Irurl'al pt00r' ri11 slt's Of achitlit'. R Lftivi' fio prtict'ssing 
plints IciLtd illI ima, this lalnl will be'nitfif 1liIll aI 
g nI'ltmilltetld si in itt' iOf* I',IV s t'ii antli u It']" iOiltlrll t'tists ftr 
I'ttl. Ill , ditiiilln, tflt' inIprui0Vtd itiOCt.s tIt'sign ,iluWs for in 
iiltrt',itI t '\tidtf ioi etit'ni0iCV, .lil Iii illl l vedtl filit'r cap
tures Oiui-lhii iirt' til tli, th,tn e\i',fiMg1 tiLesI-Ils. hlliS is 
(t I iisl Itl upt iI 't'iIo'oliti ,i u'l l, i- ouIth ,,ll t'rica toIticaih. ti .lihi ctsum'; pqlif inii ir tir.i u' l i , ,liat ttip 

fOLrnit'r 1 i 1itl ru- l flIt'l'Iteit'l l oti i't l<'> u1 Iit<>It RWtdir('tlh1s1uidUtd'sh10 I nfl11,11 

The t' liiChiskeis- I bi t'M iii inl t V1,r- lC Ii l ifit's,ha h ll t'tL 
ad 11pti'Il t' o h lidlpiiII in speeding up achiot husk 

attachments to iheI eld. It' protOtypC niii 1ar beenhis 
tnthusiisticilh' rt'ceived by ilt' si il hirntl'rS in field trials 
,lILi i" 1lmv rt'itth" hit' iianll1t111 i ss fit'Lc rt't. iht' multibar Ci 

hok ,flu t IIt Ito illrsy, lt't lIt, IrI sdtOf1t'd ai haJ eC-
Ll l' lt il (11' \C'l l' t'O11ll Vit'Itd . 

t \ ii 
staI ilit, t ' 1'' liIWii 11b(in ffers 

1 I iiir)..l ' i Iit , .i' ii arm1rsth 
(flitnIViiiIpI'Ip.i il I). eV',.t,.d ,r., Ck. 10 LL.t: 1 -2NO(I,,L,,liIlh, ,,',.,illiilw1t.el ,I51000 11 

lii i 

1rcitt 0 dIi"Iii',IL t' r-i'rlt'.
 

tiiiifei ii,. 011k isilirt'.'.rr 
it' 

ii h ,tcaleleiti utinial 

]mx%t'l d,1111"t Ji l lt 111,1 ', 

rt'cV t in inct' IIIiit i etI 

niaikt'tin1l, vl.ilit iillin til\.1 

Sligli\d ih uli hut'\ li

t, i lieh ,en 

I ,S "LItN ll' JIL ,l \ illii l'l 

Lit ulltel Of file m ilk is iillCrl'd in11' Slii',hll\V 

flit'il I aIrOCCSsiii,in ilt' 11111 t c 

ri lt'l atIlpiin ssuiu1I' lant I(. n 

tt.ii',I1Iti( 

iiie e t it 

r,11il nigllh V 

.iill avh e
u1,11 Io lt ttiht or 

ye. 

iin, e il i 

rfOt.mrt fr af 1triil the c-tenaltuncro, lhbiil, 
initmlaiionts, 

iai,nIh.mairke)i-fti tiIne i l i been 

iiirttii tu-td illfitct' i isiniv Iiilivhftt fmi riseinafig the 
pittlt f ltiL"s have 

tiIl-0of (lieh't ii O t i c i llln t ill pti/en, C. pAci Iithe, IiIIiltrin ,lilt] k i l.01, slt; s. ]tt0tditIl¢ ilt'V haVC .1 I'CldY 
Ill1l'l'.tt lrl X/?inlt'ashllgIv \'allaolh cropL stlilt of ]te co-top 
IItClIII%.Ar ; MVtdut tilIg 11101Vt ol lteir' all'all 0 1,111dntto lClliot(' 
prodct-ion. Ihusltar, iil,iil11 , 11int tt ilt litCS. IW\.C [tLT, nltCd 
$,ItI O i lht' piI~iintl tr~i rt11I,ichiing its full pteunti,i]. A]I looks 

Itlrwuird lto 'iking 1 new proiject partni-tor ftiltiitliein with 
filt' ptijcf antilItireltel t h cillIgy in seveItral a'eIS 
ill PeiLru as well is in other countries il Ilitin America. 

I( 
 . v' 

IL'4. 

iIod (0101 1111isI 11mal.l in /he dain. isidustnrt.
 

Ii/#ILI RIt sf1' d elnmWil ol a(i!111f ull. At/ c iu ' l re' oflm tto, 
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Placer Mining Equipment, Peru 

ot/i'ttl ,trh, 'r: 

(t1t1 
( ,ii 

t ' ed Ii'tItul1il,1 
it.,,inl-,dc .tV 

V 
Ir 

I )
(l 

t-,,il I 
A) 

t, I,I C-,( oniunidades 

I i 

lo iltrihi Idtt\\l,, 1)14)k h-tenliuoflo.ies, for r'cove'ring0. 
mineralo u1i t io VCtile uiiun inlfra'-,trututtre ot th,' Nil-
ilng; ( i'tj'',atiVt' %altiai de' Alnanea. 

'" 

.IT 	 11 i -uP All Aof i l I2-r Wn, I '. t rin/a the iititi of 	 iii> 
. ,  i,/ ,t t ,' it 'ir a intt if tn' ;,ater iiriitR\' /t~oiit. 

VAIli'iltI.m,: 

Ihe iningl l tCooperative will process five times its present 
, pciit ire per d0a10.lhICe5 iMeMbers o tile iin irig 
Issociatitmi will inIcrease thei iicomes by an average $225 per 
vedr 1trm increased wage pVIie/nLtS and di\'idIid.S.The prij-
ct will aS tt'i t1 u to ) iiill ig jbs withiinIe lhe 
(iouperative. CII )( A will etaShblish a tech lth0gy Assistance 
:und , CtOillpl-is de l 111 1itthir 1,16011cen er,1tlilt 111ld, tot1l 

help diissemiinllfi' mine,ral pl, essing technIlgies id to 
assi, stiil iners ill Ltttluhiriul I'll ptLrchas nevcalll 	 trt IL 
iuiiinnitlti Ii'uifl, 

l'lus projecti 

nft itol,. 'hIl 
'-h 

will e'iplitv ti'iuiiuiels, sliii's, riffles, and 
,V',llicir nala t, ilitiall deve Iptd in the Uniited 

ellnIddptd to hee0 tile specific reiuiriuuenfs 
o h'te ict aIt'. lh' siualI-scale triltntiels will be tlc first 
tt ie aid,lpted ftr i!t' tv sinhll-scule miinrg con1cernlS 01d in-
t'ihiied fu citn1uuuriciA 111plicatii ill lI'ru. .iunll-cLI!c 
nloni trs ,tii lifflis will hi sigiitiiciii'V inlprtVed \'tue ex-

inth nuLik I iC inuiiVtI rttcessiig te, will ill-1'nltigy 
cre -lth iti ruht'lri I'tC t Vt et it iii 1 I t)0t alii t ii rease 
the iaily fli utighIpitt iVefOtd hll pr'venuLeiit; will alst be 

made in the Cooperative's hydrological infrastructure. This 

teclotllgical package Will be tested and disseminated to other 
parts of Peru. 

Auhi ii ll'lvt Finitliui ns:; 

dt' 

arid tell tilue's, doLubling tile Value of' the shares held by the 

T' 	 IfFOthrecov'ry r atite first mine has increased between six 

511milnl, ttl-111p meM1ers. Much Of tile proceeds have been 

renVIstiilt in additional equipment to expand the site, arid 
a lalger mining c1,.11cession has been granted by the govern
m'it ministr, involved. The cooperative Mel ers, many of 
tvluoui had previously worked in individual, isolated sites, 
nrt\t\\oii k ftogether as a ttl' e.'O-op. A nm1ber of neighbor
ilrg comlllllllitieshate visited ile site aid expressed interest 
in rtplicatin flilt' tei hnutog. 

Potato-Based Foods, Peru 

Lh"lbdenionstrate that it is commercially and technically feasi
bl for small-scale rural enterprises to produce potato-based 

-. Ofits for lo,-income urban coInsum,ers. 

LN1 itat s:tio 
l"Four Vlants which produce a variety of potatoprocessiiig 

based foods will be established in rural areas. Using produc
tion levels established during tile first three years of opera

titir, each plant will )generate profits 01 approximlately $11,000 
b\' adding value to potatoes and other agricultural products 
such as barley, broad beans, cornl, Wheat, and quinoa. ll
triodtictiol of potato-based prtidcts into tie diets of low in-
Crime urban residents will deliver substantial nutritional 
benefits at a lo\Ver cost thaI alternative Sotirctes. The project 
will enable ow mincomei urban consumers to ,;ave approximately 
$332,000 by purchasing potali -based foods ill place of corn
pa a ble Sfitbstitutes. F rty-eight iiw jobs w ill be created ill 

rural areas. In addition, the project will increase the incomes 
if 120 prodLiCt'S itt poLtoes anil grains by approximately $97 
a \ear bY prI\oviding guaranteed, easily accessible markets for 
their products and by reducing transport costs. 

uuiihiihfy: 
The pritj'ct 'ill iitri u Ccwe erci,dl potatt, p'occssilgctiui 
t'chiiitltgies to different regions of Peru. The specific 
teclhntlh1g ', which combines tile processing of potatus with 
other grains aild ]Cgu iiies, was deve!oped by the Centro 

I 	 Interniacioial dle la Papa (CIP). CIP simplified the process
ing equiplneiil while maintaining efficiencies and reducing 
investment cists. The basic potato-based food ti be pro
dotced is know n a, tile NI-(, formIla. This prodLict lias a Ihigh 
protein and calorie content, supplyig il to one-third of the 
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major nutrients required daily by children. This dehydrated

product can be i,,ed in the prepra,,tion of ptLddigs desserts, 

soups, Sttx%,, aMi vcxerage,
n 

Atciu'u{','nlh*t- inihmn>: 

ex W%% the linternatioal Potato (Cente' 

experimental plant wi', conducted. The land on which the 

A tho -o h x ((1)) 

PROCESSING PLANT i Peru produces a shelf-stable, pre-mix food made fram 

factory is located was acquired, licenses were obtained and 
infrastructure required waS developed The pilot plant in 
I auncaowas completed, eIuipnIlent ws installed, and test 
rti'ns \ixeWLTon dlCttUd [.F llowing extensive taste tests, a variety 

tlinficniapla p dti ts anl( \.t. sehnctei'd. Neighboring rural 
Ctoniin1tintics Wr' incorporated into the raw materials supply
S,'St.iI, The plaint ill b'g in coLmnmercidl operilions bv the 
enl1d Otf l 7. 

potatoes, legumnes amd cereals. 
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Mini-grants Play Vital Role in 
Project Planning 

.,lini-grintll Ilall glnts for 
aniou nt- ,",uattv k.c <sthan %1,)(0t0art' 
acritical plrt i t kll-L'-id 1v lpm1 ,nhi'itpitt
,.l'o ,. , .r I k , - f'Pl tipt0 coli ildit t et h sills 

pr inrt il 11Ili,)ii[). t1 nLrtttk ltqm1 t, ink tnt \ 


Of•l 11(" f(Illli ,"lt A/ M INI-G;I INTI 
tlillt, til' ct 1011n1C, II il i'rtil pInd at i on which l di a

ntC11111, h1 irilit\ ( , l it 11 , itp- tour , ld noI t s iporta il ti -on 
P k l l t 1d1,a\' "it([t1uij1ti ' 

taiilitvt it tblis .iiii' t1,1U,1,lhftict r 
C>,n iL , , ,It ,, !' ,I n~ l ,. r<dhI] =o "7 y' '7

I11ot)10It t l ott iIt' htI' l ) dII' i i'
 prlit oI t e ,niil , r llit drt-Ii spttiictiii il,ito'.tt ill er rlcuc p"itluacmetwthahg 

,I( , v . ,Ah l~t' Iwasdv /1 NiAAe, teii ier ntmtr0 t 011., 
tii li itI t I IsIo in t't ,It 

it red r la h i te 
Hraina' h'klnoh P t im le enedinMait. Xn l~\tli , n, l'" Enio mn De en S. t t ta int thss press.lop Activites, A,' L aiw, ,000 lL.i 

partially itci~ccl, tiell itiushtllt ibi ork,t Cateddbamo A0 ll i mp t tre ptands e o FtheIl thrni/iihts.v l'ihltrll ~4,.:iltr ii ' cci I niitst smtucesi detrmine ~he. 
inu,'l c unulil ita t l tiond lr , itit ti ~ artsans itttchliier', 10ll thtla'ii' all , t l hwm pesn0ilin s,ihc p liis 'd the hi sud, isi' rckronec part- !io i hll mohirt sophstieator it n1i1,tk iLl i,r-Ct , t ltiscr dltiil redsiblh tYl'- oicil lllid's iwas ti i1nterest '10 ttcw I a anepn~tccinc;ii Iincliistaki isnhi' In-,att'hiii,/I' ti vi nutir inttrnat ritlut mii .riinocltik llld titl ,l<,,;iM~i41c the itlmnaid l teho vtr it mllsaei c tl/int sca , wasb in red rcad 

which witl tt',t the iI , tIll's. vpdf brdikmakers,11Y war. f is litaloil a.
ithe~l tm.iltc 'have this gantn..i\i1 eplicaed, ithe til riptirt,1wOfIecttc Il Iol the vigrW III t prIitCli eihe inoviied theW local 

Ivaran's0par, 1110( I2 (I lev pteas i it t l n 1irn l e nterTh Ot ofnlete n er , ithtvididp'citicpinesi g itliIt' i i t,77i bsab, $5, commithemnliprii- mit tutpuits wrkhPitIic lilce tt' SC)n)IwRhtu msletourthelitll i lmahins wre a nd ealuateprlans tor a ubsequivent roj
io'chlil,A id u i rie l Ofllti.'l ' In-F IICOrll1dtc'i e rll;tC 0i s O ilrldth l") i-.( t V L~ fHC 0 ILL0111~ d l~ lA 

Iitic utIli titt i"ll, raw'ttrial 1it uIlClt' ItnI ial and technical tfo.si- iatiutn on 1 Lrt meha lioi a l nd 

h,,usiltrist] y s li1itpt ivid wi I - tnslo per0,de p liclm p r olht inpIF'%aM/ te ll()>,, \e, re it t ell -c letionZimbabw $h l5 n-du00r0ultl~hd 
tih ntrti ot ttin se( ant cII' en l lt ihu. inHOWS-1,778lliliPhili pines ei t ndasferreth pressl~c in s \v't 
i thir judgmenti~mcd as ~ V. littier to vA pirsnent D iel a n is ate ll's in .emet eoiu e ionto itsi 1i1p1itsiia til andLInlIgtt-ItI , approacibtiY ikai s'Ltcitwo llIl,,idll, r! 1 r'M I /,[,t.li t,IiIeI lO t..t' r jc l Id 11 t l 

)1 ngt110rny11311 -sai fdo l lrt' , ursle bric lapr h esn 
[)l[ ()I ,IMudvwastlilhqli..,i pr i d'tloOtLI intele010gs 

al tilt.itic c1onru61wl ,r'linIlrl. tetorlt use b'ynt'tsm l-cl bricil tret wi I, liIl-11-dC'[Slluprodurthritc o~nrct roduedn anaanmiedit CItV. Z ieinTJg , k tcOI PinOLT',im; ,A ntlnamtn idrpwerTh eder milling proec
ilt' h66i dl °'i IpressI(nitr:aihl im alh brickhohgwas 

did utli , 'i' t wIi'tS i c ircP [lrisc. "l it tc t the 
,i workshop, ATI con 1 1C IIILI 

pt t i- mllineFhin~levt t ihItnNcopillr ecu- req uh[inmo pr tit., nIL )d (lt 0 11 ~ t e il L t' Itllnds tlfc dnid wt,n ' erncin cngdtotnl,ll ll-tiS dIII i lrl lO hsecress 
lihila i ll (d'Fdt Ill I i l til illl~lelL'lilN di br0ti rlt] c,JL MSfar 0 L IiSa,ill),wh. IIILIur

insalsae pirsig i- r llo LhI gc.ojttti biliy itt hveyAltll~~~~~~~~ugh\IenTac.rte fhou, ,llcle(lsmatlintilil es~s thn 211 tial cal -investmrentwerem.d.\to gh luvlag r the grt snccgnzd l 
f111is, p'I~ll I, t1pinp l rodl cLt- 0it at wich eithri k woud iv lv locl 
did 'io,l al\' /tCW~ CItIIlhC uW~t]Jb'tplfr 10Whl te ec- manufacJne t uren d sa1(1o f tey mrch ines 

inp l_ l-C ah_, i Si r<,lCA'ssn n- ili l r a -. c le(, sta 2 0 I It I'ICaiH I 01' .1m e . oTh istcan teda 
dtuli\,'W&A I)hT~ Iwa P1101-tor Lwidc'with 0 - hILnT ', r lyi~tTt lant C01"I zld Ol Wlot, eor e l ep'edcnp.to 

in ll d1) tld) nlet I1 i ,i s ..llh,II IIo 0I l p z ln tnln s ,1 ThesA I'Cs \eolltV iI lol O'td and 

SpLcefur he w 10dithte-" COncel, producedan $5,'otw n not wixe otot mmerdhd ri thmsllng proect.w 
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A'ropriate 7'chlh y lowilSmall Eterprisc D'1 't'himmcmii 

Mennonite Economic IDevloipment W_-4 


Associates (MIEIA), Hlaiti, S-1,840 


I',uTpo, 1i6 fit'ld test alld deterT- :Illiet thil t~ lleli vialbilitv 1 

t, id"slerlin' till' (. o iitnil \'illge, 

lSetl si,,l bal.m king tecliiololl to 

Ihiti, bv establishin,,; I pihllant. 


NIo:l)A"' report tated thath, t 

talMistt'r oi t ilt' luituTIli;V antI tilt' trI,in-ills ",\i 

fill Of tit' IIlitian villagers Iv Co li-

bialls it) perate 'Ind l niLthcture the 4 

(' lipl enl't ill I Iditi, wenlt rtwnwiu-W v 
ltChOto 'lit'thilHl. I'rotlt iti l levetls sIg- .\td 

ested IM \\,,t ;'l'Ihl:,o.)II i 'i' , (I'l, tutl1ltg110-h, Rnils trtOIV sorth "l,';1 I 1 1lll.t I to I 

IPt'riuO l ti t Olehtit' thiniltit'r l't'C-

tiu l I'e repotut C- Ithitti s that

1 
lrt e. 


dLItOlhlnlhds bt)t(lll A ,/tistn,, hig 


iluo li!t,, n I' ltiMd NllD.\ (",lCaulItIj'ct 

I hliti hShalidi i It'siitil in I'ib ill; 

sisal Sck' troll theme no'w '\Ils
Ait. 
I'I\'lli ,ltiIislu't'idlli't his ,i'-t t10tltld- tf til. I'u'niit s Iroll tile s le olf this til 
etd thlat hulti;-ter n prtospte ts ,ir' tistIti'' 1i1 tit' press.m paid tit' C'ts the 

for sistiIltitt,,nil illall-scah'1]],liti. 


Filipinas Foundation, Inc., Philippines,C$I, ,001) 

tlr~s' ''ttire,mi ntit 
tltLe ' a1td ,In ltuPi . 1i6tt'st .1 Iiaiiiier naill, ililnlhll- > hi' t'n iltct ISt crtibiolhog-1i ven' ii ill d aI g lt t '• (inl 11i plt i a ntl ittrititia l albi rtor y s t t itje 

(111till dt111deat tieil .'\ninlalt~ liltht1st'ltldii/g trtitliiM, a theer .)I BIsur,,Lu Ill ' sblat lsnmtith in t fill' Of ,'\ il'll 
skills) iin Senegal, ald tlt'n IttItlltt ,1id trn111 tSt mleal hog fet'is Cciate t tn n M l . N s l s o l t i I i l ,iti tui Ito td 't eillll et its r
test theln) In l zl . lN't ilts (11 lit ii(" ld ilto l1 ~ (IIl~0isS>:,iaI t tet' ,litIL t't-1 
tests W\ill dtLThIIliIWt lit tt't1,11 101 liclw' lr t'o illlci'l l tp e t ltiolns. 

t' itm t ti e's I Ibt at ' fitih10 sttle ,est that fu t hIt 
ln t't i~lI di st'nl inatio i e l in lter 
techntollOgies ill MIali. Traininl ol the t hllity t'oitlrOl I '"tllt'S IM St he in-
Maili blacks ith begn iN tine, Is7.trtdutld betore tile ferIented topr'dmneal would e safe to use is pig tlod, 

All's A,, riclhItori l'rtoducts Processing 
G. North & Sons Oil Press, Zimbabwe, S'pecialist will Itrv to resolve the Loallity
$4,900 contri-l issues. 

Pl~lrposlc: 10 piOduct, testI Mid 

eVlLate the manutl ram-type stIner' IRRI Conduction Dryer, Philippines,
seed oil press (I: VC1CiIptlv\ AlI ill Iln $7;O( 
,Iani, to deternil"i vlietiir this pies 
is sulilt tor tist' by tlit' 7iniiiabtv'en iiioi,': hi stipport iht tield 
peasalit tarnler. IltIullrtioi gatlihe reid teslini, of tirotins small-scale rice d'vers, 
will hici p te t rilliIie vht t' r tll-SChi prior t i 1.- Sit t'Atieotn if ptlissible pl'j-
Ctnll 'vi,nialnIai1i t'ilcttiringlit' tilt' press et tO IIIie'ciallv'1 pi'odLt'et' te it'Ost 
is justified, ad if sO, b what t it' Ot effic-ieiit rice tt'i'.ltli the I)irector of1

prodl,'e. 1luioitnaltioI On pt)iOcdL'tiOn, Asia il rUiis aitid ATl'sIvlati 
mechianic,ll reliability, pyLack jritild I t ntu iS ,atteitled a pllilng 

lit'ed 
ed for replicatio n of this tclh iitlti1 iiiIl itere dIiscussetL liecatise bienii'its i0 
Otiher coulltlries, small rice prodlucers Ipperedhi t 

antd cinsllnier accthit'ti ic ei li- workshop whert' the results ttf lie tests 

e ill-
-lie first raimi Ill't,ss tesstd ill Ziill- i significant, All decided nt tO 'st,lbIslih 

babwe processetd 3.5 toils ofI seed in 3 ,a commercial demltnistrat ol project
lltlitis, ielding more than 1,120 liters baised oil this techntlogy. 

Centre Canadien d'Etude et de 
Cooperation Internationale, Senegal, 
$4,970 

I'mu ,c 'Ili coliecl tet-hllical, 'ilhll

cial, anti so'iotO O nlit"It,i 0ta t'tlIl't 
' pel',/ till. ot itltibl,leh, \vimiIIills in 

Sent'e,l. 
Ii '1083, 2Uit minltiblalt, windIn'a"lu' 


nlls it cit, inst'l'teinStllh(d ill ,
i enegald, fi
lan1Cl-. liV H10 ( OVIt'lliinit'iit Of Ar-geli

n i tr 11,1\ C 
tVideo 1/,t00ttt petiple.Lriinking water lor 

t1mtre thln llt,(t(00) Iltad (if livestock 

gi tUlle IS IS 
irigteVegtta't' gdes a st't'dliiigs 

tat lt, t:;, ,Ilid s; \\yOil 

I' It'lOest itOi. I)ue to lack of 
tiitIl t'lil e lt' ,tLdu epatil', tIlis ptlett'tal
hs ntNI tit'\vd.ddt.l Nev'ertheless file 

Fiasil nitltiblalthC Winidiill ,ipeI 's tt bt' 
tilt' lntOst ,iplrtprill \'inid pluipinii , 
tClhnolOtigv, giv'ell the \winl Reilie an1d 
how-v'Iirg hds ill St'llegal. Datal I Ii 
tile stildV Will ellalie tilt' gr*,ntee toi 

nli felel ctinille,'"ci,llhe potitnthal 
viability of d nIainttenaice tlilt repair 
seI \itt. This CtUl had tOi ,l'rgerprotui tablish , small-scale windmill 

1t0pl ali l ill e ill11 ld tilln rcIe 
1 ,al. 

Ingepinturas Ltda., Colombia, $4,856 

Iiir]pos u': 'l b.e \'alo at e it e tec hnica l 

1it'rttirlA 't-' e of the I.in,Ires ptln11,

'eT
h p etd,re desig ned aid lestetd un der 

,l (;rant 79)-26. This evalulation will 
r\re as tilt basis for detiiig tile
 

pol~lp's pttentill for lreplication on a
 
ivorlilivide leVel.
 

Sarvodaya Shrarmadana Novement, 
(SSM), Sri Lanka, $5,000 

'hi'oteII':suppo't prefealsibility 
studies oi 15 snall-scale rtiLral industries 
hat"I prtwe stcitild ctlnIlIle'cillv 

c'essfLl for ",SM: brick nalufalcturing, 
lime and lOIite fertilizer production,i 
prtod t l l1it driedrieric,tt processing 
otf nilk priducitts ItiL cartIaiiidlti1 prtcess
ilig. The grlit resulted ill SSMI Ittrac
titlug fouL l illion/veir for five'' irtls---$I' 
.'ea's-tt establisi SliI)S (Sarvodaya 
E'conmtllic Enterprise Development 
StOcit). This consolidationtlf SSM's in-
Ctinle generating activities tuinder super
vision of a professio al liai age r a 
prelde ti establishing a large-scale 
rtirdl ildtistries progran. 
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Appropriate Technology International 

Publications and Videos 

BOOKS Macro-Policies for Appropriate GENERAL INFORMATION 
Technology: An Introductory 

Macro-Policies for Appropriate Classification (Alailelh' on Request) 
Technology in Developing Frances Stewart (consultanlt) What is AT? 
CYountries ) All 11)8i". $3.00 An informational brochufre in 
Fl-Jviet" I;trWf-, (It(A'7 (1SU~t). Manual for Commercial Analysis English, French and Spanish 

(ph..52:,li,,.t~ ; ) of Sinall-Scale Projectso all-Scal Projlcts "lTechnology for Small-Scale Industry 

Ildependence 'Ilrotugh Mobility: 
lenrli R. lackellen 

AlI, 1083, $o.50 '11101yAppropriate lchnilo ', 
A Guide to the Manufacture of International, Annual Report, 1985 
the All-Ilotchkiss Wheelchair 
ilt I lothki,, TECHNOLOGY Appropriate Technology as a 

All, 1 . S5.0 APPRAISAL REPORTS 

('lbh~to~l¢\f~misalrepotsae 
0(,oil (h itr>:.) 11 rapit) l 

Strategy for Development
A Appropriate 'Ibchnologv

Iternationlal, AI\nnttal KeprN, 19:84 

WORKING PAI'ERS 
Ram-'Tpe Manual Oil Press APPROPRIATE 

Reorienting Export Productlion to (iarl Bielenberg TECHNOLOGY BULLEIN 
Benefit Rural Producers: Annatto 
Processing in Peru 

All, Se8pttiiibr I1),I I 
x' I/,yulhclil 

Ic Il. I.,Iv mandIn li'. 
Skibiak 
All. 1M o 52.00 

Jinconventional Refrigeration 
'CarlBielenberg 

i Il, Februarv 1)8() 

reorts oi t design, technology
foctis, and implemenitation of 
individual All field projects. The 
l3ulletin is pblished four to siX 

The -periet,ce with Improved 
Charcoal and Wood Stoves for 

Fibre Reinforced Concrete Roofing 
Sheets: Technology Appraisal 

times per year and distributed tree 
of charge. Titles to date include: 

Households and Institutions in Report No. I. Pahlm Oil l'xtraction in 
Kenya Carlos P. I Ada Callieroont 

I.. I lI\nan 
TI, 198 1)1).50 

AlI, ;epteniber 1985 

Mini-Cement Technology: Appraisal 

No. 2. Delivery otf Appropriate 
fchnology:VentUre Capital 

in Indonesia 
Biotechnology and Community Report of the ATDA Mini-Cement No. 3. Improved Design for Lime 
Development for Food Project Kilns in Central America 
Production: A Case Study Marshall Bear (All), Frank Almond No. 4. Protein Enriched Cassava 
oii Slavics and Mlarshall BearA\ll 1185. $2.01 [lIT) G), and Ia rro 'laubmann(c ihsuil tanit) foi Pig Feed in 'TIiailand 

No. 5. Annatto Iroduction in Peru 
AI, Julyl1)8- No. 6. Shea Butter E-xtraction in 

Upgrading Traditional Rural Mali 
Technologies No. 7. Potato Based Food Products 
jeffrey lailies (conisultanit) TECHNOLOGY in Peri 
ATI, 11)85. $5.50 

PROSPECTUS REPORTS 
No. 8. Improved Charcoal Stoves 

(Jikos) in Kenya 
Iligh Impact Appropriate 
Technology Case Studies 

(Aeoilalh' o0 retquest) No. 9. Upgrading Small-Scale 
Bricknaking in Botswana 

Thomas Fricke Placer Mining No. 10. Village Coconut Processing 
AT. 181. $5.(,) LAC Team, December 1986 in the lPhilippines 

Wheelchairs for the Third World Mali Dehullers 
Ralf Ilotchkiss et a]. EId lPerry,; 1986 OTHER PUBLISHED 
ATl, I )eceilibe' It981. $I.50) WORKS BY ATI 

ADAUA Earthen Construction 
Upgrading Small-Scale Brick 
Making in Botswana 

STAFF 

Techniques 
CIrlos R. lola 

Catherine l irt, July 1986 
Appropriate Policies Spur 

ATI, 1983. $1.50 Ceramic-Lined Jikos Development 
Hugh Allen, April 1986 Arleen Richman 

Front Lines, (U.S.A.I.D.), May 1987 
Hydro-Powered Grain Mills 
Hugh Allen, April 1986 
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ATI Brickmaking Projects in Three Upgrading Traditional Food 
African Countries Processing Technologies in Africa 
Carlos R. lola I John J. Slavics 

VIT Nci'vs, April 1987 
 Paper presented at FAO Conference, 

Arusha, lIntani,,
Comparative Merits of Ferrocement November 198o 
as a Substitute for Wood in Fishing 
Boats Fibre-Reinforced Concrete Roofing 
Eric I.. Itlmn Sheets 
Alathritds lt S t Zh /11i0,, , \o. II, CIrlhs \. lola 
No. 2, 11N7 aper presentCd at tile Congress on 

Advanced tuilding lixClnology;
A Pressing Need for Bricks \otterdam, The Netherlands,African ,',,iw, ,, ,I, A liiiu,,g ci 1'S7 qe ptembher l198u 

The Strategy of Decentralized Appropriate Technology as a 
Production and Distribution of Strategy of Development for Rural 
Improved Charcoal Stoves in Kenya Areas in Developing Countries 
i ric L. I l'mn, Eric L. Ilyman 
l irll l)I'clotiucut, \L. IF1,No. 3, l'aper presented 0t the American 
Iarcih 11)87 Planning Association Conference, 

lo~s Angeles, (/,

Quality Assurance Requirement for April I1)8)

Foods Intended for Export to tile 

USA 
 The Strategy of Decentralized 

John I..",avics 
 Production and IDistribution of 

ustain Noh's, \'(I. I, No. 2, tall 1)86 Improved Charcoal Stoves in Kenya 
-ric L. Ihlman

Wheelchair Benefits Tiord World Presented at til i onC5nference 
Disable I Sustainable Development of Natural 
Arleen lRiclh n \e'tsources in tie Third World,

Front i~n';, (..A.I.I).), AMlUst Colunibus, 0lI, Olio St,lte 

198o University, 


September l985 

AID Grant Helps Create Self-

Employment for Indians ATI's Projects, Purposes and 

Arleen liclimn Technologies 
trou>nt l's, (U.S.A.I.D.), Lune 1986 Ton de Wilde 

Presented before IiOSTID's Advisory
AID Funding Benefits Indian Board,*Craftsmen Arl18Arleen ichApril 1985 
Arleen/ \'iclii, . . .English
Frnt Lins, D.).),May 1986 

FORTHCOMING
PAPERS PRESENTED BY 

The Appropriateness of FerrocementATI STAFF Boats for Small and Medium-Scale 
Fishing on Lake Malawi

Technology Transfer and Sharing Eric L. HvIman 

Mechanisms: Small is Powerful 
 Accepted for publication in 
Ton de Wilde A<rC1lturl Ad1inistrtin 

Presented by 
 Iaul Bundick at the

Enterprise and Entrepreneurship The Identification of Appropriate

Developnient Conference, Technologies 
 for Rural Development
Technonet, Manila, Philippines, Eric L. lynian

February 1987 Accepted for publication in Inipact 


Assessment Bulletin 


Pigs Get Fatter Faster in Dominican 
Republic Cafeteria 
Arleen Richnian
 
Accepted for publication in Fnont
 
lines (U.S.A. I.D.)
 

Mushroom Enterprise Spawns 
Opportunity for Filipino Rural Poor 
Arleen lRichman 
Accepted for publication in Front 
Lirn's (U.S.A.I.ID.) 

FILM AND VIDEO 
(All vilcos an, a'ailabh'fir $35.00) 

Small Is Powerful
 
A 30-ninlte documentar\; which
 
depicts specific projects in Africa,
 
Asia, litin America ard the
 
Caribbean. The film is available in
 
English, French or Spanish in 16
 

mn,VIS and PAL formats. A
 
study guide accompanies the filn.
 
A ten-mlinute overview version of
 
the filii is available in English.
 

Ya Pek
 
English (15:00 min.)
 
Thai (15:00 nin.)
 
A documentary that sows the
 
fabrication of bianiboo reinforced
 
water tanks in Thailand. 

Los Hornos de Cal
 
Spaiish (15:00 rin.)
 
Description of liie kiln project in
 
Costa Rica.
 

Village Coconut Processing 
(28:00 nin.)Description of village level coconut 

processing in the Philippines. 

Mushroom Growing in the 
Philippines

English (35:00 nin.)
 
Examines the 1iushiroom growing
project in tle Philippines, a part of 
the FFI-ATI Rural Small-Scale 
Industries Program. 

Caltech Palm Oil Presses in 
Cameroon 
English (12:00 niin.) 
Docunentary that examines the 
innovative Caltech presses for palm 

oil processing. 
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The Board of Trustees 

Appropriate Technology International: 

We have examined the balance sheet of Appropriate Tehnology International as of 
December 31, 1986, and the related statements of revenues, expenses and changes in fund 
balance and of functional expenses for the year then ended. Our examination was made in 
accordance with generally accepted auditing standards and the standards for financial and 
compliance audits contained in Standards for Audit of Governmental Organizations,
 
Programs, Activities 
and Functions (1981 Revision) issued by the Comptroller General of 
the Unitwu States and, accordingly, included such tests of the accounting records and such 
other auditing procedures as we considered necessary in the circumstances. 

-n our opinion. the accompanying finaicial statements referred to above present fairly the 
financial position of Appropriate Technology International at December 31, 1986, and the 
results of' its operations and changes in its fund balance for the year then ended, in 
conformity with generally accepted accounting principles applied on a basis consistent 
with that of the preceding year. 

Febuary 27, 1987 
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APPROPRIATE TECHNOLOGY INTERNATIONAL
 
Balance Sheet
 

December 31, 1986
 

ASSETS
 

Cash (note 3) $ 69,662
 

Grant. Icccabhe (n.Ic .) 4,458,295
 

Fi\ed asset',, at cost, less ,dccunulated depreciation
 
and aniorti/ation (note 6) 188,)11
 

Advances 1-,085
 

Ieposits 16,054
 

Other 40,907
 

$4,790,914
 

LIABILITIES AND FUND BALANCE 

Acco-nts payable and accrued e\penses 65,894
 

Project grants payable 3,791,117
 

Deferred grant -eveiue (note 4) 932,193
 

4,789,204
 

Fund balance 1,710
 

Commitments (note 8)
 

$4,790,914
 

See accompanying notes to financial statements. 

APPROPRIATE TECHNOLOGY INTERNATIONAL
 

Statement of Revenues, Expenses and Changes in Fund Balance
 
For the year ended December 31, 1986
 

Revenues - All) grants $3,340,162 

Expenses, net of deobligations: 
Services to the field: 

Financial assistance (note 5): 
Agricultural product processing 824,251 
Local mineral resources (156,485) 
'Fquipment and support for small farms (61,896) 
Odher 57,021 

662,891 

Project developiment 111d monitoring 684,060
 
hcltmical and evaluation scrviccs 334,057
 

Other project support 220,213
 

16t,1l services to the field 1,901,221
 

Policy and infoirmation services 234,726
 
Replication and other program support _ 79,688
 

Ibtal program ervices 2,415,635 

Supporting services:
 
Nonprogram costs 70
 
General and administrative 924,457
 

Iotal e',pelists 3,340,162 

Fund balance, beginning of year 1,710 

Fund balance, end of Year $ 1,710 

See accompanying notes to financial statements. 

71 



APPROPRIATE TECHNOLOGY INTERNATIONAL 
Statement of Functional Expenses 

For the year ended December 31, 1986 

Program Services 

Financial 
Assistance 

Financial Assistance (note 5):Field operations $670,998P ol }, 8,10 )
Policy (8,107)-

Total financial assistance 662,891 

Project 
Development 
& Monitoring 

-

Technical 
& Evaluation 

Services 

Other 
Project 
Support 

--

Total Services 
To The 

Field 

670.998,-0.98-
(.107) 

6t2,891 

Policy & 
Information 

Services 

-

Re',ication 
-,rdOther 
Program 
Support 

-

Total 
Program 
Services 

670,998 
(8,107) 

6b2,S91 

General & 
Administrative 

-6710, 
-

-

Total 
Expenses 

99, 
8,107) 

62,891 

Operating expenses:Salaries 
Benefits 
Employee development 
Consultants 
Travel 
Occupancy costs (note 8) 
Communication 
Materials and supplies 
Copying and printing 

Recruitment and relocation 

Professional services 

Insurance o-
Miscellaneous 
Equipment, equipment maintenance and rental 

Depreciation 
Total operating expenses 

Total expenses 

-
-
--
-
-
-

-
-

-

-

-

-

%62,891 

330,251 
67,22 

38,638 
221,283 

_ 
268 

35 

_ 

3,159 

22,931 
273 

-

684,060 

684,060 

-

166,193 1t63,401 
32,950 32,551 

34,708 5,774 
73,855 616 
_ 
314 841 

--
- -

- (805) 

76 5,270 

11,598 12,565 
38 -

14,14,325 

-

334,057 220,213 

334,057 220,213 

659,845 
132,723 

79,120 
295,754 

1,423 

35 

(805) 

8,505 

47,094 
311 

4,32 

,238,330 

1,901,221 

--

116,329 
24,916 

24,887 
27,492 

315 
650 

30,840 

322-

-

7,558 
i,594 

(177) 

234,726 

234,726 

153,632 
29,546 

29,553 
46334 

-
1,953 

6,953-
2.340 

9,104 
273 

-

279,688 

279,688 

929,806 
187,185 

133.560 
169,580 

-9.8 
1,738 
650 

32,828 

6,470 
-

1C,845 

63,756 
2,J7 

14,148 

1,752,744 

2,415,635 

227.306 
35-737 
4,258 
-

31,960 
192.215 
106,036 

18,663 
13,046 

7,209 
12,822

104,119 

53,176 
15,102 

"31,228
51,580 

924,457 

924,457 

1,157,112 
222,922 

4,258 
133,560 
401,540 
192,215 
107,74 

19,313 
45,874 

13,679 
12,822114,964 

116,932 
17,280 

65,376
5,5 

2,677,201 

3,340,092 

See accompanying notes to financial statements. 



APPROPRIATE TECHNOLOGY INTERNATIONAL
 

Notes to Financial Statements
 
December 31, 1986
 

(1) 	 Organization Cooperative Agreement with approved funding of $3,000,000 
Appropriate kechnology International (the Organization) is from All) extends through September 30, 1988 subject to the 

a private, nonmenershi,I rfi rratnrndravailability of funds. Congressional approval is presently
the development and dissemination ftechnologies appopriate pending for an additional $3,000,000) to the Cooperative 

for developing, countries. lb, tOrganication obtairs its funding Agreement.
 
primarily from the AgencNy hirInternalinal )evelopnent (All)) All) funding recei,,ed as of )ecember 31, 118(1
has been dis
under Sectioln 107 of theIt' reign Assistance Act ofIt) i. brsed or obligated as follows: 

The Organ i/alitll i,'enpt fromn led eral inctome laes Under (Grlants awarded to projects:

Suction 501(c)(3) Of the Internal COL 1985 and prior $ 16,065,681
Nlevejt' ode. 

1986 	 662,890 
(2) Summary of Significant Accounting Policies 

(a) 	 Basis of Accounting 16,72en7s 
The Organization rcords revenuLes and expenses in con- Operating expenses.
 
formuity witl, h' accrtal basis ofaccOnunting. 1985 and prior 19,739,551
1986 	 2,677,271 

(b) Grants Receivable
 
(rants are i aance sheet wheni loltice of (;ra il expen:;es to date
recOred on ll ,l1 	 39,145,393 
,ward (or 1111neont thereto) is received, ,ind are Deferred revenue as of 
recogni/ed aS revellues InlY t the ext'iit of expenditures )ecember 31, 1986 932,193 
that sitisfV the pil pose of th grant. Unexpeided amounts 
are includ0ed in the tiiancial statemenits as deferred grant Total AID funding received $ 10,077,586 
reVelUe.
 

(u) 	 Fixed Assetsc)Fixed ssts rcIn addition, since 1980 the Organization has been awardedFind ISSetSon recilded atlCos andiMre depshirted and)or grants from varioius other enterprises totalling $188,112. No sucharnotized oilasnirighit-line
ba<,;is
over the shorter of their awvards were received in 1986.estimated ecOtloniii or term.lite the leas' 

(d) 	 Financial Assistance (Grants Awarded and Policy Projects) (5) Financial Assistance 
Firlaicial Assistance is obligated wheii doiiawird is granted Financial assistance obligations and deobligations in 1986 were
 
and is recorded isainexpenise and liability at the time Ilile as follows:
 
recipient is entitled o tlheuste Of tle funds.
 Net 
Deobligations, which are priinarily due It)subsequent obligations 
cancellation of grants of prijects or grantee projects costing Obligations (Deobligations) (deobligations)
less than originally budgeted, ire rectrdd as a reduction 
of expeise and liability in the periotd the deoibligation Field opelations $ 1,237,337 (566,339) 670,998 
occurs. l'olicy 25,155 ____(33, 2) 8,107) 

(e) 	 Functional Expenses $ 1,262,492 _ (599,601 _ 662,891 
The expenses of providing tilevarious programs and olher 
acivities of tileOrganiation are reported oina functional (6) 	 Fixed Assets 
basis. Accordingly, expenses are charged to the programs
 
and supporting services benefited oii a specific identifica- At December 31, 1986, fixed assets consist of the follkving:

tioii 	 basis.
 Furniture 

$ 72,191
(f) 	 Accrued Leave Equipment 223,111 

Under the Organization's arinual leave policy, employees Leasehold improvements 68,250 
are permitted to accumulitle unused leave tipto certain 
maxinim -. 363,552irouni:;. The policy also provides for payment 
to employees of StiCi unused .iiount;at termination. 'File Less accumulated depreciation 
cost of anual leave is accrued as earned. and amortization 174,641 

$ 188,911 
(3) 	 Pledged Assets (7) Retirement Plan 

The Organization has $60,000 oildeposit in an interest-bearing The Organization maintains a roncontributory defined
account pledged as collateral for a grantee's line of credit of contribution retirement plan. Employer contributions are equal
$54,000 plus interest. Management is of the opinitn that the to fifteen percent of each participant's annual salary base. All 
grantee will service tileline of credit satisfactorily, full-time employees who signed employment contracts before 

1987 	 participate in the plan upon employment and are fully 
(4) 	 AID Grant Awards vested after 3 years. Employees signing an employment con-

Since its inception, the Organizatitn has been awarded funding tract after 1986 are fully vested after four years with no incremen
by AID under a Grant Agreement and a Cooperative Agree- tal vesting. 
ment both totaling $4(,)77,58i, of which $2,277,000 was Pension expense included in tileaccompanying financial 
awarded during tile 	 1986. The Grantyear ended December 31, statements approximated $137,000. It is the Organization's policy 
Agreement expired September 29, 1986. rhe Organization's to fund retirement plan costs as they accrue. 
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(8) Lease Commitments Office 
The Organi'aitin lease., office space tinder a five-year lease space
which expires in April 1)89. The agreement provides for annual rentals
adjustments of the rental aunits based upon a consumer price 1987 $ 202,000
index. Suchnliil lit icIlde Clts aid expen ses for utilities, 1988 208,000
iIiSlralcet,, janitorial 0t1d cleaing service'; liatlllenance and 1989 71,000repairs and real e0Iate itxs. 1990 -

The )rgin i/atin aS leases eqIiplietn tinder operating leases. $ 481,000 
Folwingp is a SLin1arV of operating lease conimitrnents atDecember 31, 1986: Occupancy costs in 198 are reflected 

CHILDREN PLAY alwork donei biadults-poundin cassava in 
Eastern Zaire. 

Equipment Total 
rentals commitment 
18,000 220,000 
14,000 222,000 
14,000 85,000 
14,00(0 14,01)0 

60),000 541,00 

net of $4,(XX) of sublease income. 
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if if, 

.-

THAI BAMBOO PLAIT INDUSTRY which makes place mate and window blinds, was the first coin

.any to be established under the Rural Small-Scale Industries program in Thailand. 
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