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topecrs Ccmpany, tnc Annual reports typically deal with quantitative results. In this 1985 report, ATI 

qualitative accomplishments. over the past yearDa,xd L Guyer triesilsrtsisefralso to assess oaheea ATI's performance 

Save Ine Children illustrates its effort to achieve an interdisciplinary approach to development. This 

Robert D Jackson approach is based on open and effective communications between the various 
Chemical Bank 	 professionals who make up ATI's staff - engineers, technical and business specialists, 

and social scientists - and the staffs of collaborating organizations in developingLeobarcdo Jrndncz S~inchez ct tis 
Post Gradual College Countries. 
Chapingo Mexico ATI is gaining improved access to the pool of knowledge and experience which can 

Robert McConnell be brought to bear upon the needs of the poor. ATI's experience in establishing 
teomail commercially viable enterprises has attracted the attention of major international 

Georce F McRobie development agencies, such as The World Bank, IFAD, the ILO, and various programs 
University of Pennsylvania within the UND. 

Kristir Shannon The organizations mentioned above are r2cognizing the need to address traditional 
Canadian Trend Report obstacles to large investments in appropriate technology. In particula; ATI has 
Matraret C Snyder contributed to (1) an understanding of institutional infrastructures necessary to support 
United Nations Fund enterprises using appropriate technology; and (2) an understanding of government 
for Women in Development 	 policies that encourage or inhibit use of appropriate technology. During 1985, ATI 

Rchert S Swann 	 comlission2d several studies in these areas, the findings of which were presented at a 
E r Schumacher Society 	 conference sponsored jointly w'.ith the Overseas Development Council in January 1986. 

Franz H Tyaack In partnership with the Harvard Institute for International Development, Robert R. 
Wes(n"house Canada, Inc Nathan Associates, and Control Data Curporation, ATI joined a consortium to carry out 

the ARIES (Assistance to Resource Institutions for Enterprise Support) project on behalf 
of the Agency for International Development. ATI's participation in this consortium is 
important not only for its own sake, but also because it represents an important first 
step in diversifying ATI's funding base, a crucial objective for the coming years. 

ATI's 1985 achievements, both quantitative and qualkative, it seems to me, create 
continued expectations for success. 

Francis Keppel 
Chair 
Board of Trustees 
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ment assistance organitation based in Washington, D.C. and operating
in Africa, Asia, Latin America and the Caribbean. In collaboration with 
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meicial applications ot appropriate technologies in the fields of minerals 
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Tech nology fot Small-Scale Industry 

Introduction
 

Appropriate Technology International 
(ATI) is in the business of getling pro-
ductive technology into the hands of 
poor people in developing countries, 
ATlI's "product line," as it were, consists 
of 'conilctechnology choices which can 
be made available to the rural and peri-
urban poor. Choice is scarcely genuine 
iIownership or use of technology calls 
tor resources which are not av'ailable to 
the poor. Thus, ATs program identifies 
and promotes those productive 
technologies which can be mastered 
and controlled by the poor within the 
limits of t he i r ow 1 resource 
endowlell. 
AI is organi/i'd as a private, ilot-tor

profi, corporation, headqute.red in 
Wasingtoi', D.C'. with field projects in 
Africa, Asia, latin America, and the 
Caribbean. AlI provides funds and 
technical assistanC'e to test ti'chinologies 
or to support small enterprises which 
will act as catalysts for thIIe subsequent 
istablishment of private ventures which 
disseminate provin tech nologies,. While 
ATI operates with host country govern-
ment approval and support, AI's pro i 
ect partners in most instances are 
private sector organizations and 
businesses committed to market place 
detVilllinants ot apPlropriatlness and 
application of tWkhnolog relevant to the 
pool. 


In recent ,A\nllth Riports, AlI has 
used its earS, e\piriCInci to illustrate 
specitic points: 

All's project experience in I83 il-
lustrated that thie appropriateness of 
a technlIgy is a ftunction not of its 
si/i or coInple\ity, but of its suit,-
bilitv for an intended purpose. For 
AI1, thie principal delineations ot a 
technology's appropriateness are (a) 
the coininmerc iali/ation of the 
technoh~gy within thi re,;otIrce in-
iOWnIent of the'poor, and (b) the 
economic sustainathilitv of the 
technology over time, so that its use 
and proliferation are not dependent 
upon subsid'. 

SAlTs report on activities for calendar 
year 1984 wa,; built arOllld tile themi' 
0i "appropriate teich nology a, a 
strategy tor development." All con-
tinds that policies and programs 
,W'hich c0'nsciOUsIv promote soCiO-
iC'Ic,I'lli p'l.'IIt
dCv at the mIIic-o 
liv'l can prod uci' growth at the 

macro level equal to or sometimes 
greater than large-scale capital-
intensive development efforts. 

In this report on program activities for 
the twelve months ended December 31, 
11)85, Appropriate Technologv Interna-
tional submits that there now e\ists an 
empirical basis, through field level 
demonstrations by Al and partner 
organizations around the world, for 
widespread multiplication of the 
benefits observable in ATI's demonstra-
lion projects. ATI has sufficient ex-
perience to know that technologies rile-

vant to the needs, capacities, and 
resources of the poor do not come 
equipped with a simple template for 
subsequent repetitions. The process of 
multiplication of benefits based on 
proven effectiveness of a technology in 
one set of circumstances requires corn
petence and dedication no less demand
ing than the initial tests and demonstra
lions. In this Annual Report tor 1985, 
Al portrays its confidence that it is 
equal to the challenge of making the 
world abetter place through the realiza
tion of cost-effective, people-oriented 
development. 

PROGRAM
 
IMPLEMENTATION
 

The ideas behind ATI's projects 
originate from discussions with local 
groups and individuals during project 
officers' trips abroad. All's rigorous proj-
ect selection process begins with acon-
cept review meeting, at which project 
officers meet with colleagues to present 
ideas for possible projects. The',! are 
screened for soundness of technology 
choice, potential commercial viability of 
the proposed enterprise, and likelihood 
of replication beyond the original proj-
ect locale If the concept is approved, the 
project officer returns to the field and 
formulates adetailed project plan in col-
laboration with the local project part-
ners. Plans include detailed tichnical 
appraisals, market analyses, and 
thorough assessments of the assuinp-
tions underlying expectations for proj-
ect success. Staff members from ATI's 
Evaluation and lchnical DIevelopment 
Group also contribute to the preparation 
of project plans. Following in-house 
scrutiny, project plans are presented 
formallf to the projcct Review and Ad-
\'isorv Committee (PRAC) which is 
compllrised of outside experts from the 
international development and scientific 
communities. Based on the recommen-
dations of this Committee, project plans 
are submitted by the Executive Director 
to the Board ot 'rustees for approval, 

In 1985, 24 concept papers were 
presented for review,; 15 completed 
plans %cre ;ubniitted to the PRAC, and 
14 projects were approved for im
plementation in the field. In order to 
develop these concept papers and proj
ect plans, staff in the Department of 
Field Operations made 65 field visits 
and travelled in 35 countries. 

Once a project is formally approved 
and funds are committed, ATI staff 
members provide management and 
technical assistance on a regular basis 
to implement and monitor the project. 
Severm times ayear, project officers and 
evaluation and technical staff visit the 
projects and discuss progress and prob
lerns with project partners. During 1985, 
ATI established two review committees 
which meet monthly to supplement the 
efforts of field staff and project partners. 
The Project Administration Committee 
was created to facilitate the internal ad
ministration of project contracts and to 
ensure consistenc\' in the handling of 
administrative issues and problems. The 
Replication Committee was created to 
guide the implementation of ATI's 
strategy for replicating its successful 
projects. This team approach to project 
selection and development is an integral 
part of the knowledge-building and 
knowledge-sharing ATI advocates. 
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Technlogly for Small-Sdcale Industri 

Formalizing the Informal Sector: 
Problems and Promises 

The Strength of Micro-Interventions " , 

During recent %ecars, Appropriate r
 

Technology International has built IT
 
knowledge in order to assist private and
 
semi-government organizations in 
 .
 
materially poor countries with suC
cessful investments in commercial enter- i! 
prises operated bv village en
trepreneurs, poor farmers, and other
 
poor people. Micro-interventions issist
 
small enterprises, which not only sup- P
 
ply services to satisfy basic needs suchI .
 
as grain milling and oil pressing, but I'l, k
:. 
 " '
also provide employment and increase . :" . ..

productivity in areas in which tradi
tional development interv,ntions have
 
hiad little suIccess.
 

In the early see nties, after two ; *'
 

decades of disappointing results in in- M4
 
ternational development efforts, eperts 
 :, ,,
determined that modern, often capital V 't
 
intensive, technology bypasses the large T., A . .-

number of people who live in rural 
areas and Vho form the basis of the I ''t ) ,d 'I!' ' ,',',,I ; (II iW,'I, h',. ;,,,, '. and ' ,' 
economy in developing countries. It.ad
dress this problem, research was Under
taken to develop and test intermediate 
 What are the types and quality ot in- broken? It is not enough to initiate atech nologies in an effort to add to the stitutional support available? Are there credit scheme if tilelending conditions 
range of technologies from which peo- ervices to repair equipment Can spare are not appropriate to the local situa
pie could choose. Additional efforts parts be readily su~pplied? Is there a well lion. Rural poor people may be unable 
were directed towards the provision of develioped market for the pr:duct? Is to provide collateral, Unable to visit the
information on the availability of small- financing available to enble u10stom1ers bank during conventional ines,;scale technologies, to buy producls? houll'S, and Unable to 0omllplete coin1-

Fhree years ago, Al departed from Tletassu m ptSIn is to Often Mlade thait plicated written: credit applications. For
these general approaches to appropriate services readily ivailable in the tormal ean ple., In 01nC inSLtc, e\tnding
tech nology, focussing instead on aCtLi- ,uctor are available in the informal ,,ec- banking hi mrs ti include evelilngs and
ally getting technology into the hands tor as well. Sticcesstil rural enterprises, holida\'s detetrriined whi,'h branch ot a 
of people in rural and peri-urban areas like their formal cotnterpa rts, require ['hank was imost succes"Sftll at reachthllg a
of developing cou ntrie,. Development alcess to services such as credit partictIlar targ.t gr ioup. Similarkv, a vot
starts with the capacity of people to SChemell1S, training Lacilities, reCliab"le, hal agtree,ment stLIported b a letier 
satisfy their basic needs in a sustainable ,IIuI'Les lt(cI energy, and help o\ h (Iual- tLit is thu Ib-printed in tileprsnt, Ml 
WaV. Food mIst be pi )dticed, and in- ity control. Fcasibility studies \%hilh imilv friends, manti perhaps-, 
come iust be earned to purchase what iSSt.lICm an Uninterrupted -,uppv ki ILb-ItlIt I,:r hligtlV o\ri'tten contracts. 
cannot be grown iir bartered for, such el ctricit' are ilnoi iise- ired, where 1W-. \l'[%\ "te'p h p leiin,.,trates that as shelter and safe drinking water. l electricity is available for kinl a Itew ' alh ftlnht combination mlt techlllcal 
tiis end, ATI concentrates on lit hours per dav. Similarly, it is ,imislke ,dlloil d pdlnning,!mmLc'., business
establishment (t commercially viable to a-,SLlC intlled clnaccess to the ures. traditii in,uilv Colsidered ri,,ky
productive activities which add valIe t1 gasi,lie or diesel t tlelneeded i pmir'Ver Ill It' t prvide reliab, invet.411lt Opment 
local resources. 1b do this in rural and the machines ot prdUtitiln in counl1trits porlilInties iu prvat'e kapital capital 
peri-urban areas, often called the "infor- wiere luel is rathllnd duet toofrl'llg :,oligingC- irui'1 !lie savings il Small
meal sector" becaLSe of tilelack iffor- change shortages and the inidebtedne-.s a s i irnleicredit frim local b,nks!The
mal relationships between production . isil the national gover60int ,Telt'tA\ll cMIOepiali/ed ill 18; 

,
factors (land, labor, and capital), calls tr Avilability intservic,; innut iough. "elIct le-,snns learned froml p'otctS 
a wholistic multi-disciplinary approach It MlIst ,list)be deierlnild that they 1t1gilu nn l 3 ,ind 1984, At the me 
to project dtveloprilent. In providing function. FlIrucitv is il [o direct vale, [Int11C. the terlier proijects dre nIwl'tar 
assistance to local organitations, All to people who do not know liiii to Use oiugli a11ilg hiirts hii S011ttooMake

looks not only, at the technological antI it. It is not t'ltg 
 ti cheVck Ith ical carefulI siatenhuts aiiut successthe Ir 
financial aspects of establishing coi- blacksmitlh has i lathe lri welding hailtire ,4,ll'sapproaci.

mercial enterprises, but l1SO at tlhe Con- udchirIe; tilt moreimportant mltlMIul current
\ LAII ) evaliuatinllol ,
text in which enterprises ilist operate. ius: he rpair Ili- iis w hen they ,IItcan t tie final dralt ot which is awaited isthis 
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INSTITUTIONAL INFRASTRUCTURE
 

Quality Control 

Credit for Capital
Investments 

Market Ac ,ess 
Transport, Roads 

Annual Report goes to press, confirms 
tile success of several of our projects.

iT l 
"..lnj Asia, ATIhas plye 

very much a leading catah'tic 
role. It was the first ot sid e 
agency to ftnd several activities 
and organizations which later 
attracted support andor in-
spired competition from other 
sources.. 

Iln the Dominican Republicl, 
the [swine feed] project ap-
pears to be achieving substan-
five progress tovard gooa,..' The 
project is developing the re-
fuisite infrastruLctture for
dIOCuetilg' "
research and, 


developmenit of alternative 
combinations to swvine feed In-
gredients, thus contributing to 
etant literature, and encturag,-.;g the spread of this 

technology to other legions 

andeveloping ltions...'he 

project has successfuly 

est.blished a delivery ','stem 
1 r Pig feed ration ieIPctsusing
existing networks of redvuil
rural 


stores..." 

All's dernonstration pr jects fnake a 
convincing case that snall, profitable in-

F Ppair and Maintenance 

Small Enterprise 

Steady

Raw Material Supply 


vestnents in rural areas are possible. 
The knowledge that All has gained is 
contributing to fornalization of the in-

~formal sector. 

The Limitation of Micro-Interventions: 
A Need for Macro-Policy Changes 

While tile concept of appropriate
technology his gained increasing 

acceptance as an essentidl part of 
developmnent strategies aiming to coi-
bine ectoioniic grovtli with equit', ic-
tual use of small-scale technhologies has 
not been widespread. l)u ring 19)8, All 
finalized a series of studies onl the roleof national policies indetermining the 

establishment of oroductive activities 
suited to small farms, sniall businesses, 
and small inicoies! The studies, coor-
dinated by )r. Frances Stewart of O\-ford Univ'ersit\, indicate that a najor 

reason for the lack of large iniv'estments 
inappropriate technotlogy has been the 
riearr e\ClsivT locus ol micro-
:terventions, i..denionstration proi-
MS.The p ilt being that even When ill-

aiIdufl
projects denronstrate Conrmer 

cialhy' v0,ale prdrrctnve activities, overall 
devefh pierit impact will reriairi sniall 
'Islog as tile stlLAesses are isolated, 
representing riNmly' traction of aa simall 

Technical Training 

Credit for Consumers 
to Purchase Product 

Uninterrupted Supply

of Energy
 

country's total investment decisions. 
The studies suggest that changes in 
national or macro policies wvill have a 
significant effect on the use of ap
or technology iii given 
priate .l any
 

country.
 

Technology Choice: Are Choices Made?
 

One study, written b\ Jeffrey James of 

Boston Uiniversity," focusses on 
technology choice in public sector in
clustries in Keny a and Tanzania Janes 
argues that tecInology choices within 
parastatals are strongly influenced by 
the bureaucratic objectives of decision
makers and a heavv dependence o 

toreign finance. Tl is has led 
systematically to iniappropriate 
technology choices. Janies defines as 
"appropriate" those technologies that 
will best achieve tileobjectives of rural 
development as determined by govern
irent po icy. Invariably these objectives 
call for a1high priority to be placed oin 
increasing both labor productivity and 
employnient opportunities. James fur
tler points out that if and when tile 

private sector has been in the position
to make a choice in production 
technology, the choice has been con
sistentfl for appropriate technology. 
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V= istaff time required to develop and 
nonittr the project). For example: 

* In Thailand, ATI has granted $137,700 
. in financial assistance, plus staff 

time, for inplementation of a project 
designed to introduce rhizobium~l, a 
natural bacterium that fixes at
mospheric nitrogen in leguninous 
plants. After five \'ears, use ot 
rhizobiul inlculant is expected to 

N. increase the soybean production of 
16,0)00 small farmers, yielding annual 
net glins of some s3,t)00,0t00. 

Inthe Dominican Republic, ATI has 
provided $"10,977,plus staff time, to 

1 " distribution of high protein feed sup
pl1ments and veterinary supplies. 
\fter three years, over ,0() snall-
Scale swine farnlers are e\pected to 
increase their annual income by a 
total of over S300((00, 

inertial production of improved palm 
oil extraction uznits. After five years, 

However,the choice of technology has genuine does exist. The use (ifchoice not the improved units isexpected 
most often been determined by govern- reasons tor this are complvx and vary to increase oil production for 5,000nlent import policies. from case to case. SLonetinics large-scale farmers by'50 percent, with 50I- 701 

Other studies confirm James' Options irt' pursued because tIlle'CIate Percent rcrctions il Processing
findings!''' Most show the important buLsiness for ComUlpalnies indnor coun0- tile,yielding al income increase of 

role foreign aid donors play in tries. '-tmletines government officials upwards of SIlF0,0t)0t)0 annually. 
technology decisions. On balance, the and or donors are not aware that reliable 
influence of the donor coinmu nitv is small-scale options, re available, or local \While tile above examples
overwhelmingly in favor of inap- officials may be under pressure to 1nov't demonstrate the potential dev'elopnent 
,,ropriate technology. Rudra Mnoney, and small-scale profitability of small-scale technologyAshok large amlou fits otf(faces tile deVelopmnent of Indian alternatives involvle to little capital. applications., ir manY rur'al areas proj 
agricultural policy over the last twenty Sometiles labor-intensive options are ects need a much longer grtwth period 
years back to the advice and assistance rejected lecautse decision makers are it)break e\en in terms of development 
given by the comullnitO Other tile costs; In teneral, projects canaid unable to ass,s reliably 1and1,lge- . 
studies de;cribe how the influence of ment ,nl\' payvleeds of such proje.cts The point voff after the demonstration 

1donors has led to improper tech 1Il(Igy is that neither local governments, nor pit ')ecLs, ill which tiletechnica and 
choices for irrigation in Bangladesh,' in- donor government Ct,,1Ltrciadl viibilit technllogy apand private donor tMla 
d ustry in Kenya and Tanzania',) and agencIes, elploy a svsteiii wherebyi pltlt iton are prt yen, are reTpliced Oil 
agricultural mechanization in lhailandk' technologies are assessed according to a \\ter 'scalie. 
With few exceptions, bilateral aid donors ther appropriatenes for achieving tilt, 
have svstematicalhy supported Lt bjectiVes of development protects. Context of Replication of Appropriate 
technologies exported from their own Technology 
economnlies, technologies which are The Cost of Development: Replication 
usually large-scale, capital initeisixe, Challenges for 1986 and Beyond Replication tf' appropriate technolltgyand inappropriate toth ti'l e dind is-I contradiction in terms. "t, ap
resources of developing countrit s1.2 tU ur x pec ttions for signiticlnt prtpritt,iiess ot a ttchtiiolog*v is deter-

Sti1ne o1 the ,tudies, which include develpmienl profit in All projects are miit'd by the Itt,lctiiions ill which 
concrete suit,estion s fori pIlicy t liiges, very Ihigh I. lleniprtlit is de- 'l iecl lloItgy tunctito s:lot.a restirceLv'Ittp 
are described in greater detail elsewhere tild as thieincreaIseid incomie f direct elndow1ment, hltil skills ,tlid 11tinman1i 
in this report. Taken together, the and indirect proj'ct benefi'ciaries ver resttiices, mairket access ,Ild iarket 

lifi' Ot l t'ctinsttidies are persuasive that where tIhern tilt' tile priject, iiliis tIt dir(tt i/e, etc. It lg' is tran slerred 
is real choice, appropriate technology is ctost tf ti' project (i.e. ti).1differenlt envirtiimetnl, the ctlagIecosts of financilal 
favored. However, in most ,ises, 'iSsistaice, teclilicall aissistalilce', aiid AlI Ingetgr,lphic, s0ci,il. t'i'ctiltmicLt't
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do not eliminate risk, but they do pro
vide insight into the nature and level of 
risk likely to be posed by a particular 
venture. And they assist in determining 
appropriate financial mechanisms. In 
ATI projects, such mechanisms include 
arrangements whereby in-kind con
tributions pay for leasing costs, as for 
oil presses and grain mills; venture 

.,,capital mechanisms for products and 
production processes which are new, 
such as small.scale production of 
rhizobium inoculant or small-scale 
fermentation of cassava; and revolving 
loan funds for improved traditional 
technologies, such as small animal 
drawn planters or more efficient lime 
kilns. 

l14)iniprt e tilhreCplication p"li~t tial o 
•' 't successful projects,. AI looks beyond

,_n; fihe iInmediate bti nda ries of: 

demonstration projects and identifies
 

kill-, ... regions and institutions which are
 
/U i'ut t. att,,m.t la, tr'ttttt thai It.,'. .t','rlt , m o,.n /h'. j. ,p /.!. .jr ll t,,h'*t *,, Ih~h likely' to have an interest in a particular

I'll pot. i,,l 't,,111 ',, I h,I md'alll,/ '0,W',t' UaI ' 	 product or productive activity. These are 

identified at the time when initial plans 
for a demonstration project are approved.
As projects are implemented, AlI proj

ditions may well render it inappropriate. It is better still if he cal pay for tile net e, officers visit these "outside" institu-
For example, the production of bricks with the profits from his catch, tions and report on the design, pro
using a labor-intensive technology, as is gress, and commercial prospects of 
used succAssfully il AN projects in Replication, a Market Strategy for the demonstration projects. Once a 
Botswana and kenva, would fail if Informal Sector technology's viability has been 
transferred to the outskirts of Bogota, demonstrated, All staff will help instiu
C'olombia. l)ilferelces in Si/m of market, The first priority in the informal sec- tions draw up business plans to set Up
market access, and transport facilities for is survival. The decision to purchase similar enterprises. AI staff will also 
would make the technology% inap- a product or to engage ill a productive provide technical assistance for the 
propriale for the Colombian setting. activity is determined b' two factors, adaptation of the technolog' to local 

[he types of products and productive First, an assessnment of the potential for cttnditions and will help negotiate with 
activities that are classified inder the the product to enhance survival. And local banks and international donors for 
label "appropriate technolog'" should second, the degree of risk entailed. In financing. 
not be confused ith products which the rural informal secto; the decision it n 
might have worldwide sales, such as work in a small factory rather than farm 
transistor radios, watches, motorcycles, tlie family plot cain be a matter of life Preductivity and Employment: The 
sewing machines, or even shoes. The and death. By extension, the more Role of Technology Development 
latter products are produced in the for- familiar a person is With successful 
1al sector. They are bought and traded demonstration projects, the more Technologies, both large and small
by people with money. These are prod- likeh, it is that he or she will decide to scale, will be needed to address the irn
iicts that go be.'void basic needs. While bu,' or invest, niense problems that we will encounter 
poor people ma, want thoml, the.' often Appropriate 'k.ch nology International in world development over the next fif
cannot afford tihem. exper,:nents with a replication strategy\ teen years. Two serious imperatives are 

In the informal sector, poor people do that addresses these two issues. For a the simultaneou;s needs to produce food 
iiot hiave mo i e\'. Thus to sell project to show that it enhances stir- and productive employment for the 
something, a scheme must first be vival, and is therefore worthy of replica- world's growing population. In 
designed to give the p,.or access to tioni, it m5lust first demonstrate that the southeast Asia alone, 740) million new 
mone'. At the same time, the scheme productive activities entailed are cOm- jobs will have to be created to employ
needs" to include activities that will in- 'nercially viable. For ATI projects, risks people entering the labour force be-
Crease people's ilcomes sO that they are are assessed through financial analses tween 1985 and the 'ear 2000. New 
able to repay loans. There is a popular and market assessments carried out by developments, particular!y in tile area 
saying, "it is better to give a man a net local institutins with tile help of All if micro-electronics and bio-technology, 
than a fish, so that he can catch his fish" staff. These assessments in themselves 	 provide challenging opportunities for 
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s,)lving soic of these problems. 
However at the same time, these new 
developments will themselves pose 
enormous problems Wthey are not ap
plied in a balanced way. For example, 
applications of bio-technolhgv nay,
enable increases in milk production of 
up to twenty percent, without addi
tional feed requirements. Yet the in
dustrial world already "overproduces" 
dairy produIcts, and the dlumping o 
surpluses in developing countries leads 
to artificially low prices and depressed 
local dairy investments. As a result, 
dairy farmers in developing countries 
cannot earn money to purchase goods, 
thu,s limiting the expansion of the world 
market in general.

Similar examples can be given for 
micro-electronics. Using a computer
ized cutting machine, a group of six 
workers can process an anolnt of fabric 
equal to that which two 11ondred 
ssorkers can process without the 
machine. However, the high level of 
technical skill required to operate and 
maintain the machine render it inap
propriate for operation in poorer coon-
tries. This will result in a shift in the 
location ot the garment industry from 
developing to industrialized countries 
and the subsequent loss of hundreds of 
thousands of jobs. 

Of course, the promise of the new 
technologies should not be minimized. 
Indications are that we have the 
technical capacity to feed the world's 
growing population. The issue 
becomes, how can we ensure employ
ment for eve' \'me? In this light, it is en
couraging to note that the development 
of technology is becoming more and 
more scale neutral, allowing for small 
diversified production systems which 
encourage creativit; motivation, and 
satisfaction. As a result, the role of 
small-scale, appropriate technology will 
become more important. 

Notes 

r a m o re detailed description and defini-
lion of business planning, see the article 
"Business Planniig anti Small Business" 
on page 14. 
Draft lid:rerm Evaluation ot Appropriat 
Technoklgy International. Volune INAsia 
Region Report. AID/II'C/CDIE, January 
11,!986, p. 4. 
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inIBangladesh" in Stewart,. )Io.t'.A nt10LqelceptiOn being tlit' USAII) sUp
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10 



T'ch nology for Small-Scal' Industry 

Macro-Policies for Appropriate Technology 

In 1983, Appropriate Technology In
ternational commissioned a series of 
case studies to investigate the relation
ship between macro-policies in develop
ing countries and the adoption of ap
propriate technologies iil various sectors 
in these economies. The studies were 
undertaken bv an international group of 
leading development economists and 
coordinated bv Dr. Frances Stewart, of 
Oxford Univer'sitV. The studies explore 
not only' how actual macro-policies in-
flience the adoption of appropriate 
technology, but also identif, tle naturc 
of macro-policies which would push all 
decisions regarding technology choice 
-- public and private. donmestit- and 
foreign -- in a more appropriate
dirt in"<; 


Over the past two decades, the concept 
of appropriate technolo0gy' has gained
increasing acceptance as an essential 
part of any development strategy which 
aims to colbiit_, economic growth with 
equity'. )'Ct although the need for ap-
propriate technolo0gy (AT) is widely 
agreed upon, achievements in terms Of 
actual use of appropriate technologies 
have been relatively small. There are, of 
course, numn1erols exam ples of suc-
cessful ATs. But there are more examlples 
of inappropriate technologies displacing 
appropriate alternatives, even in cotiun-
tries where the need for AT is explicitly 
recognized by government. Illmany 
countries, tileproblems Of 11- and 
under- employnient relain acute, While 
continued growth of the population, 
with increasinig numbers of people fall-
ing below tile poverty line, further ac-
centuates the need for /NT 

Tihe hypotlesis which underlies the 
studies is that a major reason for the 
relative lack of appropriate teclhologies 
- illtlerms of actual on-the-ground in-
vstnieiilt -haS been tilefocis prima-
rily (and oftn exclusivelV) oln licrl-
interventions, i.e., the development and 
introduction of specific ATs in specific 
contexts. 

lis ,li ' is n ad1Laptiii lromthe 
iig publications: Frances ",tewart, ed., 
AIai -lJM,.,'" ',.LlIah.Il/ihL ',t,,r l lIm 
W'Ishiligtol, I)C, AlT, iorthLLcom iug ld 
Francis 'Itewarlt,'",lcr,-I'ldicis hL .,p-
prcoprlait, ]'.clhi An uLrliLLg\ IllLL d*hssi tiatL io,"ii Alli hl~;,hl iitth0 


G0VII'L i frv tci 
.ustnimi A,"tliii] it , L'I'-, tlcnd tLLn: NIlh 

lillan, Il83) pp HI-2. 

111Ld I'it 'lut'' d 

.
 

Unavoidably suCh interventions can 
only affect a very small proportion of 
total investment decisions, even when 
(as is increasinlgly the case) issues of 
dissemination and replication are pur-
stied following implementation of a suc-
cessful pilot project. Moreover, by look-
ing exclusively at particular projects, no 
attention ispaid to developmcnts at the 
other end of t[e investmenttechnology 
spectrum, i.e., to the inappropriate 
technologies being introduced il ti, 
moderni industrial sector, technologies 
which pre-enpt resources, create ilie-
qualities and regional imbalance, and 
may ut appropriatendermine 
technologies. 

'ile studies conrclude that while 
micro-intervention have a role to play, 
widespread adoptioni of AT requires 
changing tile,'rim'nl coitext or mI'acro-
policies withir which individutialI 
decision-makers operate. Only then will 
the technology choices of all decision-
makers reflect tile m re appropriate 
alternative.l, 

Technology decisions occur at the 
micro-level 

Actual decisions about technology 
tllh tile micrO-level, lhat is totake place at 
Sa\, when allinvestment decision which 
t"in dies a partictuI a r Itchl dog\' isl 
niiidt, it is i dRle,by dec isiii m akers 
wilhin ,i prodti etiyeunit. The protUC-

bl-'


live uilnil be a Ilrgt' organiz tiotn 
witi woild%\ ide activities, such as a 
iltltlliitiaiO lcil ciirpol ati uli,Or it hia' be 
aivery small uniil., sich is ,i tciinilv 

t'h.tu ,fh'n1kir 
I at lLILLhh 

hi ,.I. 

.
 

business or fam.Whatever the size of 
tile
unit, the level of decision making is
 
defined here as micro, since decisions
 
are made illight of tile particular ob
jectives and resources of individual
 
ulits. Howeve, while decisions are
 
made at the micro level, they are strongly
 
influenced bv the external environment.
 
Apart from direct interventions, govern
ments c-111 onlV influence technology
 
decisions by influencing this external
 
environment. Direct inter'entions tend
 
to be confined to only a small nunber
 
o technology d.cisions, especially in a 
mixed econoni. Hence governent's 
greatest potential ilfluence ol 
tech nology decisions stems from the 
,doption of policies which affect the 
decision-making u nit's external 
elvironment. 

One of the case studies which il
lustrates the impact of macro-policies on 
the nature of technology choice is a 
study bv Gustav Ranis and Frances 
Stewart, "Rural Linkages in the Philip
pines and Taiwan." 

This study analyzes rural linkages as 
a way of promoting appropriate 
technology. In order to identify policy 
changes which would increase the 
magnitude of rural linkages, the study
explores the conditions which give rise 
to increased frequency of local linkages. 
TL this end, tite studv compares 
developmenlts in the Phiippines and 
Tlaiwan over recent decades. 

Illtile Philippines, a tlle percenlt ill
crease ill agricultural output led to agreater thaii one percent increase in 
rural nti-agricultural emphoviielit. 1y 
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conparison, in Taiwan, at a time when 
agricultural output was similar for both 
countries, the rate of growth in rural 
iioi-agricultural employment was Mort, 
thlatwice tile rate of growth found in 
tile Philippines. 

There are a ntumber of reasons for 
such aIdifference. First, illthe Philip-
pines, more capital-intensive technology 
choices in agriculture generated less ad-
ditional consumnptiol from employment 
and fewer rural backward linkages. This 
is because capital-intensive, highly-
mechanized production methods usually
rely on urban and imported inputs, 
while comlponents of less mechanized 
technology can often be mnufactured 
and seiviced illrural ar-as. The high 
rate of large-scale nechaniiation illthe 
Philippines was due to a set of price ill- studies ("'Irrigation illBangladesh" by
terventions, ilcluding subsidized credit Stephen Biggs ,1nd Ion GCriftith, 0111. 
which favored tractors, and to unequal "Rural linkages" ill Philippines andtile 
land distribution. In Taiwan, tilerapid Thiwan" by Gustav Ranis and Frances 
grovth of labor-intensive crops -- Stewart). Since parastatals account for 

also enhanced consumption linkages man' countries, choice Of t(echnology
and generated mo0e elophyment ill wit hin pa ra stata! s is of ma or 

mushrooms and especially asparagus - a large proportion of il\iest m'nt ill policies i developing co r\' govern

local canning factories. 
In Ta iwan, the processlin g of 

agricultural crops WaS generally more 
decentralized. A major reason for ihis 
was the presence of lcal, small-scale 
processing companies, whereas illthe 
Philippines processing was done bv 
multinational comlpanies illlarge-scale, 
plants. The availability of infrastructure 
was generally more deficient illtil' 
I'ihilippines. discour.,ging rural linkages. 
Ill tile i'ivdence SUg-both cConnlltl'ies, 

gests that technologies ado pted in rural 
activities have generally be'en a1l)I1ro,!,ih' 
,sColpared With urban indtstrialiZa-
tion. Rural t1chnoogies ti'nd to bie 
smaller scale and less capital intensive, 
to make more use of local materials and 
to produce more appropriate products. 
Local small-scale entrepr, neurs have 
tended to adil't more i!ppropriate 
techniqiues than either multinational 
colpanies or parastatals supported bv 
aid agencies. Rural iilustrv has tended 
to be more appropriate troni the point 
ot view ot method of produictiol (scle 
and labor-intensity). The studv also 
fOuld that the mlalor gainirs from 
policies which prolote Al Would be 
small farmers, the landless, anid small 
rural entrepreneurs. '[le stud' coi 
chides that strong rural linkages are a 
powerful ii echanisn1 for promoting Al" 
and underlines the importan ce of 

policies which would strengthen these 
linkages, 

A second example of the importance 
of macro-policy decisions on the choice 
of technology in LDCs is found in 
Jeffrey James' study, "The Choice of 
li.'chnology illPublic Sector 1'nterprise: 
AComparative Study of Manufacturing 
Industry in Kenya and Tanzania." 

lames finds that the bureaucratic ob-
jectives of decision makers within 
parastatals have been an important ele-
ment which, if combined with heavv 
dependence on foreign finance, has 
tended to lead sy'stenlatically It)inap-
propriate technology choices. This con-
clusion emerges not onlv from James' 
studY, but also from more indirect 
evidence presented illsome of the other 

significani, for technologv choice as ,I 
whole. Aln inportant area of policy 
choice is to determine policies which 
wold change the operations of 
parastatals to secure mo01'e appropriate 
teCII no1og' decisio ns. ples1\ainl 

include: 

i (hanging tilt, envihon-
economic 

ment illwhich parastatals ipirat'peni't'ae.
So that tiey have to he mriore 'lh- i 
cient illrder togienerat' -urplsL S 
;uch cha ngis m ight include: il-

crersing overall competition within 
the industries illwhich parastata 
o 1perate increasingbv iOtlestlc 
Cillpetitioll aild or internatMniI 
comlpettion: re'ducil price con-

'ols and or changing their forn 
lid redlcilng the role Otqu1lot,S 11ad 

licenses n lallocating rL"OUri's. 
lhi'se clangi's \oWuld stren gthe n 

th.' relationship etween 'ifiitiClntt 
which illm1alw CaSC.., tlneans mIMore 
ippropriatel decisions ain prot-
itilitv. Such challges would also 
1telt1 to in11rtove technology ieci 
.;ions illtilt' private ectOr. 

(ii)Improving proceduiri; tor invest-
nient dppraisal anld investlillt 
decisiIns withiin palrastltals. lIe 
janls stu'dy reveals Iia phai,,rd ',r 
cedurts. l'ending the ,vallahilit\' of 
e\terl tin cinii Ill.\, l'lect, pr 
night be a ed. Iligineral, 

there have been no systematic 
technology searches and no ap
propriate technology considera-
Lions incorporated into the 
decision-making apparatus. This 
has resulted in a set of costly and 
arbitrarily selected projects which 
use inappropriate technologies and 
which operate at a low level capac
it\' of utilization. A s\'stenatic ap
praisal procedure should inclde a 
technology search with an explicit 
AT element and a search for and 
appraisal of financial sources. Pro
per technology sC.I'ch and invest
lent appraisal procedures would 

significantly reduce the intluence of 
foreign finance on technology 
decisions. 

The .lacro-IPollicv ,,tudies strongl' 
support the view that governiment 
portithe ciew th m, r orpolicies are critical to the success 

failure of apprt priate technolhogv. The 
studies underline tilefact that thei'e are 

ients and ill aid cornthe interntiionai 
munitv that signiticaitlv inhibit or en
courage the adoption of appropriate 
technologies. \\il-chosen policies could 
lead to the introduction, on a much 
Ilger scale, of tech nologies whiI liare 
more appropriate to local resources and 
needs, thereby promoting equitable and 
s;ustaiii,lbe growth. 

In ,anarv, l't0h.\ II,in Colunction 
wlth the I])evehlr puient ('roli-
I sponstriedVCotSia1 ence to bring to 

tti l erie Ii pi anC t .vl h ' rt,c l i 
A SILI(, 6tion. lJaIl tilt disselinati0, 
_e,.icatioln oO ,p[popriate tehilogy. 

I he ', "tuLies coml issioled by \I'l 
'V pn''ntCd at til'conterenci. "lItir 
this \ i'a, the"e studies will be published 
in I ok..,i'i-lh1 '' for :.;t;tii'!'riiti' 
,t'i;\'z(. editei'i 11 Frances; Sttwarti"* 

tILIcLId 

, L.enl r cwId ,il l
 
( l'.11&tI 1ilthNkk Ahich 

e'terin t 'tlh'10riMii: 
.\uitri\-d L'Gihv Ini-Ihoiie ill 
hiai -\gritlttt, o,tr lite Past Vilt 
)I'k,idtc"' BON I)itt ,IMM't" IIhll 
i ',id'e threshing ',chuIehiigvin 

lb n1,1d ,mo the i'hillpplne' RIphnl' 
Ku inlkv. '\pprpl'ri,iatt, eh'hittgr\ in 
'M:n,,r\,iint ill ; l'hiiip Ma\\it'll 
ICA nii'4ic,iIA ( hirn ', dlldo~~l,\iivi hnihtiv\' .\pprullri,il "mm-li.[Alli 
\m 'ri, Ili , .i idiw", ) ikihiko 
K- ik,iV Na id Shib,T,ru I hikn \a, "lhIi 
'Ii enuiii At ,i itndardi/,tion il th, 
Ir'vi'o,p leti I the Machinle Iol In

.ltirv': i,jasv's 'i,lipn and iii,i." 

12 



Technology for Small- Scale lndustr./ 

ATI's Project Partners 

t-s relationship with project ii
plementing organizations is a pivotal 
element in the endeavor to demonstrate 
that capital investment in "riskv" rural 
enterprises can result in the replication 
of small, finlnciall v sound businesses 
which prov ide economicon-going o l,,, 
benefits to the poor. l provides grant 

IyT as Calpital for projects that com 
mercialize appropriate technologv. .\1 I 
does not support e\patrriate field teIms 
to implement these demonstration pro; 
ects. Rather, ATI supports local, ulsualhl *" 
private sector, organ 1/ationS which iln
vest in ventures designed t,bentit the 
rura',l poor. 

[ie success (itAll's projects cepends 
-
on the comllitmnUt, \Apertise, and pro 

fessionaflism of both A.Tll's \'Vashintoll-
based staff and the statfts or the 
organi/atiolls with wlhich AI' works. 
Ihe ratonshp between A\ll arid111 the 
ilpl ienItillg isorganizatio0ns best 
described ,l a partnl.rship., csed ol 
mutatl objectiveS and COilemnta l 

capabilities. Illthe partinI'rship, All 
brings epert-e in proictl design, 
technical isSessiet rid adaptation,all 

aid blsilCss pai nirIg. IhldigenrrOis 
organi/ations oILhr an1understanding of 
the local social, econtuiiic political. and 
el\'irolllilentll cont,\ts ill which pro-
ductive teclnologies ni.,I operate. 
hecILuse tihev tIieni selvs a' art Oi tie 

resource base oif the poor, hCril iistitu-
tion,; bring lie capacity to act.,all\' iii-
plIt'nIt,
n projects inl the rural and pTi-
trrban art it tldeveloping coltlr'ies. 

In order ftr demi rnsrtrat in r pi jects t0 
be Successtul, bith technologies and 
marrnagernllefnt S'v Stnlis nmtLst lieadapted 
to local condit ions. Vhiat raw nlmaterials 
are available? What S'lare parts will be 
rt.uired? Are tra nsportation svstenis' 

.
 

l 

, hr,d , t 1,'.h, 

,' .I ';,. i' 

, , 't ' -' '' +I'',t 

aIkllete tor tlhe product in LIluestion? Is 
tihee a credit scheme that Lsers can 
ulnderstand and of which they ire not 
alraid? \re there qualit' control 
iica.su res to irs pi re confid enice? 
lo"etlher', All and project iliplelenting 
orti;lizatio s aSess tilerisks involved 
ilr establishin paritiCular productive ac-
ti\ities and Stiiate the eftect of trtler-
p riSs On tile inicotre Of p r pepIC.

:I)rrinrg luiS , .\Il worked with more 
tha1n10t)ogaLlli/ItiolnS to develop new 
projects. Final plans were approived for 
ft rr'teen field prOject,.A\'lll portfoli of 
prOject prtlner-; i'COMpriseI of a rai ,ge 
(1t iriStitutioi', inicluding private 
bulsilssss,lssoci,ltions Of s1iall errter-
prises, social sr\'ict' org,lni/atiois, 

.
 

'titl' i/iciiwait'p'' .,,''.5e h , 

,, I Icv 't, ,i,'' .,,,t . , .. I. 's,',.,i 

farmer cooperatives, and conlmu nity 
deelopnient organizations. Included 
are institutions which focus onl a par
ticular technology or social objective and 
multifaceted institutions which address 
a1broad array of problems related to 
1corirOlliC dev'Ilnltomnt. The organiza
tions range ill size, from Thusan ta Iefat
shlieng illBollana with a staff of thre, 
tIoliailard's I opulation and Ctommunity 
Developrnrlt Association with a staff of 
over eight hrrrrdred. What the\, ,llshare 
is a derionstrated corrmitmeit to work 
directlv with tile riral poor for the corn
iercial application of technoitlogies 
which satisfv tiledearil'; of the 
marketplace and, at the sariie tirie, in
creaSe productiVit' arid eriplovrnelit. 
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Technology for Small-Scale Industry 

Business Planning and Small Business 

The challenge of building an enter
prise has become a totem for success in 
tile '80s, as evidenced by the new titles 
that crowd the business bookshelves: li 
Sarch of 3xcellence, A Passion for !x-" 
cellence, How to Achieve Excellence, 
Business Plans That Win $$. Each one 
caters to the recently revitalized public 
interest in business vydocum en ting the 
history of successful "emerging growth 
com panies." 

Each of these books emphasizes the 
importance of business planning. 
Wheteas it Was once sufficient to grow 
a busiress by "ninety percent perspira-
tion and ten percent inspiration," judg
ing by today's success stories, a budding 
entrepreneur better have a thorough 
plan bef ire he or she starts hawkinggoods. 

Some people question whether the 
small businessman can actually afford 
the time and effort required to plan his 
business. Large corporations usually
have large planning departments which 
analyze new' ventures. A small 
busillessman may have to struggle just 
to keep up with tihe day's ever'ts before 
even considering planning for the 
future, 

But even when resAurces are stretched 
to the iimit, the small business cannot 
afford to ignore planning. Operating 
with scarce working capital and con-
strained resources, any changes, planned 
or unplanned, will be more dramatic 
than they would be in a large firm. 
ATI's projects are typically small 

business ventures situated in rural con-
munities of developing countries, out' 
of the world's most difficult business Cn-
vironments. The rural poor are aniong 
the most cotis'rvauve consumers, with 
traditional habits and customs 'stab-
lished over generations. Disposable in-
come and literacy are often low. Limitedt::,u. 
resources make inipi'rchase a signifi-
cant risk, espciall if it involves a e 
product or an unknown cotnpany, If 
goods and services fail to meet their 
needs, poor consumers will not becomt' 
repeat purchasers, thus jeopardizing the 
firm's future, 

Most ATI projects invilv' the ill-
troduction of innovative technologies or 
business concepts into this threatening 
business environment. BuLsiness plan-
ning can help avert the major pitfalls 
that trequtentlv await such ventures. 
Business plans submitted to or 
developed by AlI seek to avoid prob-

4a 

0 
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lems by answering some fundamental 
q-,-"tio-s regarding an enterprise's 
potential betotut. ,' h"'stment i';ever 
made. 

These fundamental questions are 
answered through the development of 
a concept. 1Before a business or new yen-
tore can really get going, it needs a 
focusing idea, the concer: around 
which the entire effort %0:tdevelop A 
common mistake is to co',ltse a product 
with a concept. This iF especially so in 
dtvelopment projects %%,here the focus 
is often est-i ished v development ex-
perts ratn.,: than by participants 
theniselveF. 

Competent business planning is 
a];\'s centered around a well con-
ceived concept. t\TI's business planning 
outline stre'sses this by first asking lour 
basic qt'stinMs: 

W ha isbeing pro' 


Why get involved in thi. c-rprise? 
WhoisOnce 
Who isusti thi entedpriseumer? 

Wsmttndane 
These Liestions are intended to en-

Surt' that the proposal entails not only 
a product, but that it has a strong con-
cept behind it. For exampl', while on 
mission in a developing c,,unti lvan%A[I 
project officor noticed that nont'rotLs 
water-putmping windmills were not 
functioning properly. Installed by the 
guv'ernment as part of A moltilateral 
water project, the wnminulls were to 
provide water imanfor I antd animal 

t hs
plalla 
a l 'l,',thWI 

.:riII I' 
Iht, ik,-Ii ', 

b, t, i,, 

t o 4,a 

'-

consumption. These $10,000 machines 
were literally spinning their wheels, 
while womtnen returned to drawing water 
bv hand. 
"The opportunity' is clear; establish a 

private enterprise to repair and service 
the windmills on a profit-motivated 
basis. Whereas a grant could get the 
water flowing again, each breakdown 
would reqouire inother infusion of 
money. A private enterprise supported 
by the fees paid by the villagers could 
continue to operate in the future 
without external support. 

Yet this windmill repair business is 
re'ally a product and not a concept. The 
concept is broader; providing repair and 
maintenance services to all rural water 
supply systems that are currentlh' unat
tended. Fixing broken windmills may be 
an obvious entree to the market, but 
providing n on-oing serv;ce to filln
 

unnet ne,d leines the Loncept.
 
the cotce'pt is well delined, th,
 

business planner 11neVdOntto More 
areas such as objectives, 

strttcture, finance, productiotn, market 
research, investors, mianagement, and 
marketing. 

Several of these areas are quite 
traightforward, btt market research 
illd
inarketin- re'main to ma'ny people 

the astrology oIt the business world. 
This is no less true when considering 
a venture targeted at the rural poor. 
Vh'rt'eas in developed constlliler 

economies, taste tests, surveys, focus 
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groups, and direct mail are all ways to 
test markets, these are often thought to 
be 	poorly suited to consumer groups
that may nct be literate, exposed to 
advertising, or quick to accept new prod-
ucts and ideas. 

The truth is that even the small 
business cannot avoid doing market 
research. In the past, it was sufficient 
for many projects to move forward 
because an expatriate expert had 
"studied the market." The developing 
world is mottled with the deteriorating
shells of businesses begun on exactly 
such development experts' studies, 
Tile market for a new product cannot 

just be studied, it must be tested. The 
sophistication of the tests depends on 
the level of financial and program risks 
involved. Contrary to some beliefs, such 
procedures as taste tests, focus groups, 
and advance orders can provide quick, 
cheap and relatively reliable tests of 
market potential. Once adequate market 
research data is in hand, the business 
can then decide what marketing 
strategy will best exploit the market's 
potential. The alternative to doing
market research, even on the small 
scale, is to "wing it," and thereby risk 
time, money, and perhaps the whole 
venture, 

An example from a previous ATI proj-
ect nay help to show tileneed for both 
a solid concept and thorough market 
research. Several years ago, ATI sup-

ported the establishment of a business 
to produce a sauce from winged beans. 
This sauce was intended to compete 
with soy sauce, a product used by vir-
tually every household in the country. 
The idea was that winged beans would 
become an easily cultivated crop pro-
viding new income for farmers. The 
sauce would be sold at a discount com-
pared with soy sauce and give the poor 
consumer a price break on a staple item. 

After several years of production, this 
product has yet to achieve its planned
market penetration. Hindsight shows 
that the concept, which stressed pro-
viding income to winged bean farmers, 
was flawed. Farmers certainly had a 
need for increased income, but the 
product was tied to a consumer market 
which was extremely difficult to 
penetrate. The marketing strategy of 
price discounting was not sufficient to 
lure consumers away from their 
established brands. More rigorous 
business planning, which could have in-
cluded more extensive product testing,
might have revealed that consumers, 
however poor, may not switch away
from a favorite label just to save a few 
cents, 

Of course, all the business planning 
in the world cannot avoid some sur-
prises. Just as the oil price shocks of 1973 
and 1979 caught America's major cor-
porations unprepared, thousands of 
financial, politica! and organizational 

planners failed to anticipate the recent 
dramatic decline in oil prices. For that 
matter, many appropriate technology 
projects in energy conservation have 
seen their products' competitiveness 
disappear with the decline in prices
which occured during the first few 
weeks of 1986. 

Such worldwide trends are difficult 
for anyone to predict. And business 
planning is not an exercise with a crystal
ball. It is a discipline of thinking about 
needs, markets, and products. It is prac
tice in developing and distributing 
resources effectively. It is contemplating 
the "What ifs." 

Big business can sustain huge changes 
in market conditions. Many small 
businesses cannot. The discipline im
posed by business planning can benefit 
any business, big or small, by saving 
tremendously on unnecessary waste of 
money time, and personal commit
ment. At ATI, business planning is a 
critical part of every project. In develop
ing our portfolio of projects, many are 
eliminated as questions raised during 
tile
process of thorough planning reveal 
inadequate potential. Some believe that 
business planning makes a business or 
organization more conservative and less 
entrepreneurial; this is not so. What 
business planning does is ensure that 
each expenditure of limited resources is 
more likely to result in a successful 
business venture. 

ATI's Participation in the ARIES Project
 

One important element of ATI's pro-
gram in "replication" iscollaboration 
with other development assistance 
agencies as a means of bringing tilein-
sights and experience gained from ATI's 
work to bear on their efforts. In that 
spirit, during 1985 ATI undertook to 
work together with Robert R. Nathan 
Associates, Inc., the larvard Institute 
for International Deve:opment (HIID), 
and the Control Data Corporation 
(CDC) to carry out the ARIES 
(Assistance to Resource Institutions for 
Enterprise Support) Project on behalf of 
the Agency for International 
Development. 

The ARIES project seeks to strengthen 

organizations and programs working
with small and micro-businesses in 
developing countries in order to provide 
necessary technical and business 
development assistance to an increasing 
portion of entrepreneurs, and to 
enhance the quality and value of that 
assistance, 

The project has three major com-
ponents, each of which will draw upon
and inform the other two. These are: 
0 research and case study 

development 
* 	 development of training materials 

and methods 
e 	 technical assistance 

AT! will be invol. 2d in each of these 

areas. ATI's staff is richly endowed with 
people holding a multiplicity of 
language and technical skills valuable to 
each aspect of the ARIES project. In par
ticular, ATI staff members' considerable 
experience working directly with small 
and micro-entrepreneurs - and 
organizations serving them - will be 
key to tile success of the project. Fi
nally, ATI's emphasis on and expertise
in the actual productive work forming 
the basis of most enterprises is a useful 
complement to the expertise in the areas 
of credit administration, training, pro
gram development and program evalua
tion represented by the other parties to 
the project. 
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Technology for Small- Scale Industry 

The Purpose of Monitoring and Evaluation 

Monitoring and evaluation systems 'I
 

for development projects often collect
 
too much, too little, or the wrong type
 
of data. Furthermore, reports are often
 
produced too late to be useful to proj
ect management. To avoid these pitfalls,
 
ATI has developed a fle\ible framework
 
for data collection and analysis.
 
Monitoring and evaluation activities
 
focus on the performace Of technolo
gies and commercial viability of the
 
enterprises which use them. Special at
tention is paid to the effectiveness and
 
efficiency of the project's activities. Proj
ect strategy, cultural cOnte\t, and social
 
impacts are also e\ainined so that the
 
replication potential of the project can
 
be determined.
 

Evaluation activities are not only
 
scheduled at the end of ATI projects.
 
Some monitoring and evaltion infor
mation is gathered on a continual basis, 
while other types of information are ob
tained at regular intervals throughout 0 . h ,,l,. ',u,,,' , ' , ,,t, , 'In. i,27 , 'zt l i' ,,. t ,7 ti. 
project implem entation. ATI's system for ,,, ,, ,',,, , j,' a liti, lit,:,,l ',,i ;'l'. in Ilh',,I[ ' i ," *llh,,,, ,'77 , 

monitoring and evaluation is based on 
the collaborative efforts of cooperating 
organizations in LDCs, ATI's project of
ficers, and the staff of ATI's Evaluation The PMES and post-project evaluation. Sxtions of 
and Technical Development Group the PIME-S address: the nature of the 
(ETDG). The system is comprised of The PMES is used bv the evaluation technolog; organizations and participa
three parts: 1) a standard format for staff in their discussions with both proj- tion, inputs, project activities, credit and 
financial reporting, 2) a general informa- ect officers and implementing organiza- equity financing (if relevant), outputs, 
tion framework (checklist) called the tions as a checklist of the factors to be and markets. Sections of the PNMES in-
Project Monitoring and Evaluation considered during monitoring and tended primarily for ex post evaluation 
System (PMES), and 3) a project-specific evaluation. Basically the PMFS converts cover impacts, policy issues, and replica-
Supplementary Data Requirements List. criteria used in appraising and plan- tion. The central questions in the PMES 

Project officers in ATI's Africa, Asia, ning projects into targets for use in proj- concern: 
and Latin America/Caribbean programs ect evaluations. Thus, the l'MES is a 
have primary responsibility for manage- structured way of asking the qtuestons , li.'c,chnology: Is the technology effi
ment and monitoring of projects. The that are important in determining a proj- cient and cost-effective under actual 
staff of these regional programs visit ect's performance. To the extent possi- operating conditions in small 
each project about three times per year, ble, ,uestions the I iES enterprises?the in are 
often accompanied by ETDG staff. In quantitative. Likely responses to ques- * Commercial viability: Are the enter
general, ETDG staff meet with project tions involving qualitative variables have prises profitable enough so that they 
officers prior to field travel and discuss been anticipated, but other responses can continue on their own once 
issues which should be considered in are specified and e\planations added, established? 
data collection and analysis and re- where needed. AlI recognizes that E{conolic sustainabilitv: Do the 
viewed with cooperating organizations. planning .argets established in advance enterprises increase the net value 
After their return from the field, project of project implementation are often ar- added in the econoimy after account
officers hold debriefing meetings with bitrary and should evolve over time in ing for opportunity costs? 
ETDG staff. As much of the monitoring response to changing conditions. Thus, * Institutional performance: Are the 
and evaluation data as possible is ob- non-attainment of a target established implementing and intermediate 
tained from progress and financial during planning does lot necessarily in- organizations carrying out their ac
reports submitted quarterly and an- dicate a failure. What is more important tivities efficiently and effectively? 
nually by the implementing organiza- is understanding the reasons for both * Benefits: Are the promotion and ex
tions. Project visit reports prepared by accomplishments and shortfalls, in tension activities of the project secur
AT's regional program staff and ETDG order to determine whether changes in ing the participation of the intended 
staff are an important supplement to the the targets are necessary. Answers to the beneficiaries? Is the project produc
information submitted by project qulestiOns in the PMES provide inforrma- ing positive effects On employment 
partners. tion for monitoring, interim evaluation, and the distribution of income? 
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The Supplementary Data 
Requirements List 

Although the PMES has broad ap
plicability, certain project-specific factors 
may not be fully covered. After review
ing the project plan and discussing in
formation needs with the project officer, 
evaluation staff compile the Sup
plenentary Data Requirenents List. 
This list addresses particular 
geo-graphic, socio-economic, and in-
stitutional conditions of the project as 
well as the origins and evolution of the 
technology and/or dissemination 
strategy. Some of the questions in the 
Supplementary Data Requiremllents List 
can only be answered over time, as proj
ect implementation proceeds. ATI's proj
ect officers, ETDG staff, and tile staff of 
cooperating organizations share respon
sibility for obtaining this information. 
Evaluation staff then record and analyzethe findings. 

How Findings are Used
 

First and foremost, tile PMES is used 
as a tool to learn svstemlatically fron "ex
perimental" projects. Tile process of 
business planning and careful monitor
ing and evaluation provide both project 
partners and ATI staff with substantive 
knowledge that goes beyond simply 
ascertaining whuther certain technical 
outputs are met.
 
Monitoring and interil evaluations
 

are used to track the progress of proi
ects, make mid-course corrections
 
where necessary, and d(cument tile 
results. Those projects that have a first 
stage involving development, testing, or 
adaptation of a technology are designed 
with decision points at which tile 
desirability of proceeding further with 
the pro;ct is reconsidered. 

-condtions 


- .,,,
 

.
 

4. 

0 Monitoring, management, and 
Post-project evaluations are used Insystems 

formnulationg program objectives and 
disseninato strategies, and inassess-
ing tileprolects gpotential, 
The' may also influence government 
policy makers, other donors, develop-
nment assistance banks, and commercial 
ban ks. 

alsaproah i to m trig ruad 
evaluation integrates three crucil 

Sncerns5: 

Project management concerns of 
project officers and regional 
prograns; 

implementing organizations; and 
* Evaluation and documentation

needs of ATI for demonstrating and 
replicating tilesuccessful connler-
cialization of appropriate technology, 

This integrated approach has proven 
to be an efficient and effective neans for 
collection and analysis of data and in-
formation about projects and productive 

activities. Although nlost of ATI's proj-
ects are still in the early stages of in-
plemlentation, findings based ol infor-

Fraditiona placcr mining, Peru 

ii csscs papticudar
tittiona 

asw as ti,,oriin adi,,t',,1jnv of 
Iict,,s. 

Shea nut uater,'.tnwtin, Ala 

nation gathered using the above
 
appear very encouraging. As of
 

Decemlber 31, 1985, the PMES was be
ing used to track 36 projects. At thattime, these projects had approximately 
40 productive activities in conlnercial 
operation. Several technologies have 
bei denmonstrated successfully and 
prospects for commercial viability of 
,nan\,of tile businesses are encourag
ijg. It is still too earl, to determine the 
economic benefits that will accrue as a 

result of these projects. In tinle, ATI will 
produce a consistent body of informa
tion across its entire portfoiio of projects. 
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Technology for Small- Scale Industry 

The Technology in ATI's Projects 

ATI's field program is carried out in 
three technical areas: a) agricultural prod-
tucts processing and utilization of 
agricultural wastes, b) local mineral 
resource development, and c) equip-
ment and support for small farms, 

Examples of activities which ATI sup-
ports in each of these areas include: 

A. 	 Agricultural Products Processing 
and Utilization of Agricultural 
Wastes 

- small-scale pressing and extrac-
tion of edible oils; 

- processing of cereals and staple 
foods; 

- production of animal feed from 
agricultural wastes; 

- processing of fruits and 
vegetables. 

B. 	 Local Mineral Resource 
Development 

- small-scale production of ce-
ment and cementitious material; 

- small-scale production and use 
of lime; 

- production of ceramics, bricks, 
and tiles, as well as the improve-
ment of ovens and kilns; 

- proCi~-tion and use of stabi-
lized earth blocks. 

Village Oil Processing: 

The year 1985 was marked by signifi-
cant technical achievements by ATI's 
project partners in Tanzani'a and 
Cameroon. Dramatic improvements in 
the cost and performance of sunflower 
processing equipment being produced 
in Tanzania, and two generations of 
design modifications to the Colin palm 
oil press in Cameroon, translate directly 
into increased benefits for a greater 
number of future beneficiaries. These 
developments are the result of col-
laborative efforts by ATI prolect part-
ners, A'FIs technical staff, and both in-
country and international experts. 

Themi Farm Implements Company of 
Arusha, Tanzania, is now producing 
two lines of oil-processing equipment 
for village-level processing of locally 
grown sunflower seed. The first is based 
upon a manually operated batch press 
developed by the Institute of Production 

C. 	 Equipment and Support for 
Small Farms 
- small-scale applications of bio- 

technologies, such as rhizobium 
inoculant for increased soybean 
yields and protein-enriched 
cassava for animal feed. 

- manufacture of hand tools; 
- production and marketing of 

rural transport equipment and 
animal-drawn implements; 

- production and marketing of 
small farm implements
developed by international 
research centers, 

The decision to apply a technology in 
a particular project is based on several 
criteria. The technology must have 
passed the research a iddevelopment 
stage, and its performance potential 
must be proven. The technology must 
have a clear advantage over alternative
technical options available in the project
area. This advantage must be apparent 

in terms of the cost-effectiveness of the 
technology; and its suitability to the 
physical infrastructure and local condi-
tions where it will be used. 

In addition to technical considera-
tions, there are numerous "soft" 
technology factors which must be taken 
into att ount during technology selec-
tion. For example, the skills and educa-

Tanzania and Cameroon 

l.o 
-

.ent 

. 

, 

, 

'4111 ,a, 1r? 

tional level of those who will use tile 
technology must match its operation, 
management, maintenance and repair 
requirements. This often requires the in
corporation of training and education 
components into the project. In addi
tion, loans to producers and users of the 
technology often mus be made 
available. This means that appropriate
cost-effective flnanci,, arrangements 
must be devised to support even 
relatively small investments. It is al,, 
essential to establish reliable means of 
ensuring quality control, to develop 
marketing strategies which address local 
conditions and constraints, and to con
sider carefully all consequences, such as 
labor displacement effects, which may 
result from use of the tech nology. 

Beginning in tht, last quarter of 1083, 
and through calendar y'ear 1985, ATI ni
plemented 36 field projects within the
technical areas outlined abov,,-. Fach
project contains a balance between 

technical component requirements, and 
"s stems" requirements which enable 
people to use the chosen technology. 

The technology components of the 
field projects undertaken by ATI during 
1985 are described on pages 25 to 33. For 
illu;trative purposes, more detailed 
descriptions of the technologies in ATI 
projects follow. 

innovation (IP1) of the University of Dar
es-Salaam, and includes ancillary 
equipment that greatly increases the 
hourly capacity and oil extraction effi
ciencV of the press. The addition of a 
centrifugal impact dehuller and seed 
crusher was suggested by an independ

evaluation of the Il press, comniis
sioned bv ATI and conducted by the 
Royal Tropical Institute of the 
Netherlands. Prototvpes designed by 
INI and built by Themi Farm Im
plements have demonstrated that cor
rect processing of the seed prior to 
pressing can result in a three-fold in
crease in thle Output of the press with 
onl a marginal increase in capital 
outl,iy. Fhe complete mantually operated 
village oil plant can produce approx
imately 60 liters of oil per day from 200 
kg of seed, while providing full-time 
employment for seven persons. The 
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"T"HandleRAM PRESS 

(Cylinder Recharging)
 

LeverArm 

Caoge tion for the Promotion of Community 
".'n Initiatives (APICA) and its subsidiary, 

Tools for the Community, to reduce the 
-. cost and increase the availability of the 

Colin-type palm oil press. The Colin 
press is a low pressure expeller, having 
two six-inch diameter co-axial counter-Prston Cype on .. rotating screws, that was imported into 

Cno\oAdjutable Cameroon from France from the 1930s 
Arg Cone through the 1960s. Early in 1984, APICA 

perceived that farmers were unable to 
- pay the high cost of reconditioning their 

Ocm worn-out Colin presses, but were also 
unwilling to sell these once-productive 

utilization of modern machine tools pro- the extraction pressure is applied by a machines at a price that APICA could 
vided under commercial terms to Themi reciprocating ram, rather than a rotating afford to pay. To escape this dilemma, 
enables the company to manufacture screw. Since there is no relative motion APICA sought technical assistance to 
approximately two such plants per between the ram and the compressed design a simplified version of a Colin 
month, while maintaining its full out- seed, there is little friction, and the press that could be nmanufactured locally. 
put of ox carts and other agricultural device may be easily operated by a A small non-profit French firm, Bureau 
equipment. single person using a long lever. Fur- d'Innovation "lechnique, designed a 

Collaboration between Themi's thermore, the device is relatively un- single-screw version of the Colin 
engineers and All's Farm Iquipment susceptible to weal, even when machine which, despite a 50 percent
Specialist resulted in tileinvention of a fabricated from mild steel and when reduction in cost, is only slightly less 
press that mav significantly reduce tel used to press undehtlled seed. efficient and productive than its 
minimum capitalization required for ef- Workshop trials indicate that between predecessor. Technical assistance by 
ficient village processing of sunflower 1.2 to 3 liters of oil per hour and 17 liter.; ATI's Farm Equipment Specialist en
oil. This device, illustrated above, per 50 kg bag of seed may be obtained. abled APICA to develop production 
resembles thle conventional motorized Result; of field tests begun in l)ecember, technologies suited to the capability of 
expellers inasmuch as it extracts oil dur- 1985, have been very encouraging. a small cooperatively owned machine 
ing the continuous flow of seed under Meanwhile, in Cameroon, significant shop that is now mant,facturing the 
pressure. It differs, however, because strides have been made by the Associa- presses in Dotala, Cameroon. 

The purpose of this project is to small-scale tood processing plants near 
establish a cooperatively-eswned small the source of crop production. This ap
indtUstrial plant in tilecity of Cu,'o to proach enables increased savings, irm
extract e\port-quality an natt(, frum proved product quality, and improved
achiote seed. access to the raw material. By'construct-

Annatto is a natural food dye which ing tileplant in Cuo, significant say
is used primarily by tile dairy industi v ings will be achieved by reducing the 

cheese, andforothercoloringdlairy products. It margarine,is extracted from""-"'• 7: " " costs of transporting tllraw material. 
oteTar'podcs tixtatd,:n The drv, cool climate of Cuzco, located 

the seeds of the achlote tree (lAiB.. some 11,500 feet above sea level, allows 
orelhana), which grows nattrall' on the for extended storage of the annatto 
steep slopes of the high jungle on the . without fear of product deterioration. 
eastern side of the Andes mountains. At Furthermore, the loss of colorant which 
present, acliote is gathered and husked - occUts when the seed is transported to 
by farmers, then sold to intermediaries . , Lima wvill be avoided. Finally, the par
s%ho ultimatel' sell tle, seeds to four i _ ticipation of 23 cooperatives in the proj
processing pla nts in I ima. Over It)per- "'- . .ect area will guarantee a steady supply
s'nt ssfthe colorant is lost during husk- .. , - raw material. 
ing and Lip to an additional 30 percent - The processing technology consists of 
is shaken, loose and lst duj 11" . I washing tilerin achiote seeds in a sne per
transportatiosn to Lima. wtti,a u , ,h, 1,,.,..?'t,l,, 1,,,il cent soltLtioll of sodium hy'droxide,

This project illustrates how the rural r, \tth,,, .,, , colorant theJ,,., 10.h 1, , ,l 'w p.. which stispends the in 
poor can benelit from establishing :i,,, .,r, , '.,, alkaline solution. Once stilphtiiric acid',,, f., ',t,. 
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is added, the colorant settles at the bot-
tom of large precipitating vats, forming 
a clay-like paste, which is then filtered 
and pressed to remove excess water, 
Warm air dryers reduce moisture con-
tent to four percent before final grinding 
and packaging fe export. 

Technical studies financed by ATI dUr-
ing the course of project development 
resulted in important improvements in 
tile annatto extraction technology. These 
are summarized below: 

* 	 introduction of environmental safe-
guards for disposing of the used 
seeds and processing chemicals; 

" 	addition of two washing cycles 

which enable improved extraction 
efficiencies; 

& 	introdttion of new quality control 
mechanisms at %arious processing 
stages; 

9 	 development of an innovative 
manual husking device, which will 
be distributed to the 23 cooperatives 
where the achiote seed is collected; 
and 

introduction of new cultivation and 
harvesting techniques. 

Through the ATI grant, the Center for 
Tropical Studies and Appropriate 
Technology (CII'A), will provide finan-

cial, technical, and marketing assistance 
to tile Agrarian Cooperative of Lares. 
The Cooperative provides centralized 
marketing and agro-processing oppor
tunities to the 23 member cooperatives 
located in the area. It is expected that 
w.ith the improved extraction efficien
cies, reduced transportation costs, and 
better quality control, the 1,800 
Cooperative members will increase their 
income by a minimum of $150 per year. 

Given the growing international de
mand for annatto, prospects for project 
replication in achiote-prodt, cing coun
tries such as Kenya, Zimbabwe, Costa 
Rica, .Jamaica, Ecuador, and India ap
pear very promising. 

Brick-Pressin,, - :hnolo(gy, lanzania and Botswana
 

Brick-making in Africa is usually done 
either by traditional slop molding 
(molding ot wet clay in a wooden mold) 
or through extrusion and wire-cutting. 
Slop molded bricks tend to te or poor 
quality since they are utsually Under
fired, are of low density, and become 
deformed as a result of being deposited 
onto uneven floors. Wire cut bricks can 
only be made in large factorie., often 
located near capital cities, and are usually 
expensive since they are produced b,' 
monopoly suppliers. In addition, the 
machinery required for this type of brick 
production is Often misused. 

Hand-operated brick presses have a 
number of advantages over the above 
methods. Pressed bricks can be made 
with very !ittle moisture, permitting 
handling of the bricks directly from the 
mold. M oreover, bricks produced in this 
manner can be stacked to dry, which 
neither wire-cut nor slop molded bricks 
can tolerate. This enables great reduc-
tions in drying-space requirements. 
Since the bricks have a comparatively 
low moisture content, they are less likely 
to crack during drying, and have a crisp, 
regular appearance that neither alter-
native technique can achieve. This in 
turn makes them highly marketable, 
and permits tile use of smaller amounts 
of 	cement in construction. The major 
advantage of brick pressing, however, is 
that the technology is portable and may 
be used in a wide variety of locations 
by unskilled labor. This makes high 

t 

T. 
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quality brick-making a viable option for 
village enterprises, enabling village pro-
ducers to fill the demand of urban 
markets for good quality buildng 
material. In addition, pressing enables 
the use of soil-cement mixtures in areas 
of high demand where the clay or 
tuelwood needed to make ceramic 
blocks u11av not be available, 

ATI is testing three presses and clav 
preparation systems in Tanzania: two 
presses from Belgium (Terstaram made 
by Fernand Platbrood of Couvin and the 
Ceraman I- made by CERATEC of 
Ploegsteert) and one from England (I.T. 

0.r 

l1 ,It.'1 I . . , . ,' 

Workshops Type E). The Southern Rural 
Development Association Minerals 
Iflding Trust (SRDAiNItT) in 
Botswana Is using the Terstaram, while 
a project in Kenya, to be implemented 
in 1980, Will make use of the Ceranan 
11. A small experimental project in Zaire 
is also using the Terstaram. Initial results 
from Tanzania and Botswana indicate 
that the Ceranan I and the Ferstaram 
presses (essentially similar machines) 
produce the best qu,ality brick at a rate 
ot 1,500 units per day using a teara of 
four people. Because of lower inoistlire 
content, bricks produced with these 
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presses can be stacked to dry. In addi- tional private manufacturing plants, and to cool brick already fired. Tile kiln was 
tion, the Ceraman H and Terstaram offer recapitalization to those that take designed by SRDA/MHT's engineer, 
presses can be used to produce soil- best advantage of the technology. Those , and the firing and loading configura
cement bricks, and have interchangeable enterprises that significantly expand tions were developed with ATI 
molds which permit the manufacture of their market share will be offered the engineering assistance. The system can 
blocks and tiles of varying types and opportunity to upgrade their equipment be adapted for wood firing. This kiln is 
sizes, to the diesel powered models, comprised of two chambers, each of 

The project in Kenya will respond to Tile use of these presses requires an which is capable of firing 80,000 bricks 
a keen interest on the part of that coun- entirely different form of work organiza- in twelve days. It permits unloading of 
trv's private sector to make use of this tion and use of space; more of the lat- bricks while the fire is still burning, 
technologv, since it enables tile ter is devoted to material preparation which reduces fuel requirements and 
manu,facti e of bricks which are of and storage, and less to drying. At the improves labor efficiency. Another ad
higher qtuality than those produced same time, material and product han- vantage of this kiln is that pressed bricks 
with any other eqt, ipment, either dling require a different approach. In that have been allowed to dry for only
mechanized or traditional. The two contrast to other techniques, pressed one day can be loaded for firing, since 
Belgian brick-pressing technologies can bricks do not need to be laid out in- only 1/3 of the kiln in the primary heat 
be upgraded. Both manufacturers pro- dividually to dry and may be zone requires dry bricks. This further 
duce automatic presses weighing 1 1/2 transported en masse by cart, from reduces the amount of drying area re
tonnes which are able to produce be- press to drying area and, in turn, from quired. Estimates indicate that less than 
twcen 1,400 - 2,000 bricks per hour, drying area to kiln. This has the advan- 1/4 of the area required for drying slop
drawing their power from a five h.p. tage of reducing handling losses and molded bricks may be needed. 
diesel engine. This provides the oppor- labor req'irements. In two \'ears time, ATI hopes to 
tunity for brick plants whichi are SRDA,'lI-![ has worked with ATI on develop packages of machinery, kiln 
capitalized at very low levels to compete the development of an improved coal- designs, and plant layouts for a variety
favorably \\ ith large mechanized plants, fired kiln for burning pressed bricks of users, both ceramic brick makers and 
while taking advantage of small localized which, while used intermittently, producers of soil-cement materials. Ex
clay reerves, and small localized employs the Iioffman heat transfer prin- perience obtained from the various proj
markets. AlTs approach is to integrate ciple. This uses exhaust gasses to pre- ects mentioned above will be of great
these technologies into existing tradi- heat Unfired brick, and combustion air value in developing such packages. 

Wheelchair Pr'oduction, ILatin America 

The All - IIotch kiss w Iiecichair, 
developed and tested under all earlier 
ATI grant, is a lightweight folding 
wheelchair uniquely adapted for pro
duction ald use in develoVping 
countries. 

The current project, which represents jh, ,'Il-IIotii, 
ATI's first effort to support the produc- . - ,aI,ii,.,,,'h t,, t., ' h11C,/,hdliplo
lion of an appropriate techlolog' Ol1a 
regionl Scale, h,1 helped to est 3blish ,,., ,that ,,l 
twelve small-scale wheelchair niallfac- - ,.apid11, 
Iluring enterprises in Peri, ilomlbia, i--i i
 
Brazil, Guatem ala, I londuras, and the
 
[)oniinican Republic. Production capac
itV at these (1Lt Ip,'ises ranges between '
 
100t to 30t1t0wheelchlairs per year. AlI, in
collalbo(ration with thlohcal project part- dllt,""
 
nt,rs, prowideVs training, tchnlical, tillan1- -, , ... "
 

cial, and marketing assistance to the - i .. ..
 
participating enterprises.


Ralf I htch ki;s, tile inventor of tile Nicaragua, Mexico. and the IPhilippines. titigs., and oif simple but rugged con-
AlI-I lotch kiss wheelchair, developed What Ilotchkiss achieVed with this; struction. The chair has 26 fewer welds 
the design over a period of three years design is a liglltweight ftolding and 82 fewer fasteners than standard 
in collaboration with wheelchlair Users wheelchair that is extremely well- designs. At tile primary points of stress 
and siall metalwork shops in balanced, adaptable to ildiVidal lit- -- the rear wheel hubs and axles and the 

21 



front wheel forks and bearings -- tile 
Hotchkiss design employs heavier corn
portents than standard prescription 
designs. The wheelchairs can be folded 
to fit in crowded living ctinditions, have 
good traction and stability, and are light 
and ,an1eul,verable engh tor the 
wheelchair rider to travel over rough 
ground. Tle Al l-lotchkiss wheelchair 
is composed almost e\clusivelv ot 
materials and compone.,ts that are 
available locally in llatin America. 

The produ ctioni technology is in parit 
based on the results of several training 
workshops held by Ral Ilotchkiss in 
I atitt Ainerica with nlechantiics and 
engilleTrs whose shop skills ri.ge I'Olll 
tntttn to t'\cellenl. The production 
process requ ir's that key workers be 
skilled in o\N'-acetvh.lne welding anid 
I ae avetage iechatical skills. IPrtoduc
tion is labor inltensive, re'tuiring be
tween 25 and -1) hours if work per
wheelchair. Siuct' a batch prodUctioll 

mode is employed, production can be 
interrupted without adversely%affecting 
.osts. This is a great advantage for v'ery 
small shops that do not want to dedicate 
thenlsel\'es e\clsivel to wheelchair 
mnanufactu re. 

A basic tool kit is either sold or loaned 
to participating enterprises. A detailed 
production rianual has jUSitbeen 
published in linglish. The emnploymnt 
ot a standard tooling system, combined 
with the procedures codified in te pro-
duction manual, have maintained the 

.. ...,,
 

Ih hI'rlhhh . w, ih:+ a,,' , i .Jt',. . '.. ... h . 'a .. 'h',m 01,.lilm e u11,, 

integrity of the design in the twelve 
work places enrolled in the project. 

The ATI-l lotchkiss chair is currently 
being sold in Latin Anleric for between 
$ 175 to $240. This tompares with a price 
range of -,225 $30311tofor other locally 
produced w heelchairs of similar Liltal-
it'. [he coinbinedl nult production 
capacity of the twehve enterprises is 
2,501) chairs. 

Although the basic design o1 the 
frame is fi\ed, the productiol manual 

Rural Industrial Investment Companies: Indonesia,
 
Thailand, and the Philippines
 

Rural entrepreneurs have enornous 
potential for changing the eColtomric 
conditions under which the.v live, a 
potential which is miiost often left dor-
mant because the\- are either unaware 
of the means for changing, or they do 
not have access to necessary sitlmport 
.;vstenllS -- firnancing, and techliicail and 
business manlagenleit assistaiice. ,I1 
las supported the establishmerit of 
rural investmnent companies il In-
donesia, TIhalatid. and the Philippines, 
which promote the commercial applica-
tion of technologies in rural areas, ird 
provide assistance packages laltri'd to 

the needs of small-scale industries and 
entrepreneurs in rural areas. 

[he assumptioll ulnlderlyVing AiTs 
support of these corn pailes is that 
significant benefits can be achievfed due 
to tile follow\ing advantagest " this 
approach. 

a+l linvesttnlllt ci nnpanw olters equit\' 
rather than loan financtng. ..\ small 
businLss, espechilly d tiring t lie 
precarmous in itial stages Of o.peration, 
has a much better chance of surviving 
and succeeding il it is able to pay 
div'idends to its mi'vestorrs when profits 
are earned, as Opiposed to diinrishiilg 

indicates the adjustrnents that are re
quired to adiapt to three different si/es 
of rear wheeIs. lIhe X-lralln welding jig 
providis tor st\ adjust ments in chair 
height. Two folding fototrest designs, 
bent tubirng or standard cast aluminum, 
are available. There are tour Iront \wheel 
and tire options. It is anticipated that ad
dlitional designl and cormponent options 
will be developed as producers react to 
materials arid component constraints in 
their individ ual situations. 

its cash flow in: order to repay fixed-tern 
loaII,. 

Secotildl', ATI's partners ill these prol
ects are large, sophisticated 'VTO's with 
long itnd successtul histories of work
m g aniong the rural poor in their 
riespecti ye Cou rntries. lhe , brinrg 
1uisIeII'ss lanagirnent, nmarl, iting aid 
technical services to the iiv'stnilenit 
citlpan t's and, itte to their shared in
terest In the sunccess of the btisiinesses 
supported by their investments, provide 
this essential e\pertise to their business 
partners. ils, these mnvestment com
panis provti' rodi capital and required 
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business support services to rural enltreprelneCurs Who woild not otherwisL 
meet the eligibilityv rec]liremunts oi for
malll sector finallClIng in)stitttioIns, anid 
Who Could not afford to pa' for needed 
se rv ices. 

th'irdy, the buLsines.sS 
frineild thro liughthi' m 

Palrtnerships 
allllis'!I% ill y,\' 

the toiundation for longV-te,rm Si It
suItticienc,' ol the rural e1nterpIll,r W . 
est,lHished. Iladditiol, tileinve\tnu nt 
CO11np1,1HeC thiIlSel'0S 1are e'\pt'Cte~l to 
bc'O11eC Seli-tilnancIilg based Oil L',ln
iin9S tlOlll tl'il ill\'StlllL' lt porttIOliN'. 

d!R'e.ix ill OpLt'l',ltill MCe: t'O tC iiig 
tOctilUt , into oil ,IIldi otheI I-p lu t,+t t . 
pro Iuit o I of tI I a'1 i I I Oid 
illit li rooIll , 1xInioo grs pS'I ut 
lluaniht'ctu1 , tR'10 n to)I-t tOKt I.I' l11lleavl tedltt glt Io 1t \i.nd a'I ritl il t 

- + ,I%+ _ 
h'Illi' try. 0 "iIilI " S1" 
F i liIa p roI'rii1111 it .lStandptniit, 

JltIl'r LI%,ltdgL Ot tluII, aprOaI 
that ..\ll's ,II o' t it the'SC iin 'tt1111t 

-' 1 IIS, sr: ;.' 

tluipa|+JniltS haMSe-nablt'd thC prvIisioll Ot 
,Is1i,tailct tol lltllllo'ai r l I t ll'al en
t'ere'nLm'Ctors WhO gllightotll'WiSe ui10i 
h, e been reaihed trIiOulgl ustIal proli-
CCt iL t iticat ion and dT'eelpment 

cIlthannels. Shill ut,1lteou S qipport ot 
these tllr' companies Operatilg tnder 
different conditions in each countrY wvill 

illf'lln future decisions regarding the 
replicability of this approach oil a wider 
scale. 

, . .. .i f J,7 1 ,. i 
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Technology for Small-Scale Industry 

ATI's Replication Strategy 

During 1985, ATI began to lay the - 1 . - '
groundwork for promoting future 
replication Of its Successful projects. 
ATI's replication strategy resulted from 
the recognition that (1) if results of sue- r 
cessful appropriate technology projects l, 
which demonstrate technical, commer
cial, and economic viability are made 
known, the incidence of adoption or 
adaptation of the technologies by others 
will increase; (2) investm ents in projects ,NO All ;' l.,I i i 11,1aM
which prove successful will be maximized ,C INthIt'1,i ( al'd la. tl 
by promoting the support of similar proj- MHf.,I,,it,t,, I.M,I-1,'1. 
ects by others; and (3) significant s. t, . , tlal ub 'hu")00, 
economies can be achieved in terms of . ' 

planning and implementing projects Nh' t'll il,,tl,110.l'lli. thl 

which have been proven successful, 
Many projects are successful only . . 

under certain conditions. ATI's replica- , , 
tion strategy supports caretul monitor
ing and documentation in order to -, 

establish what Works, under vh,, con- .7 
ditions. This documentation takes the . 
form of technology prospectuses, proj
ect technical reports, technical bulletins, 
and interim evaluation reports. These 
reports help to inform decisions regard
ing the replication potential of a par
ticular project. In addition, they serve 
to keep others who are interested in the 
project, and who are potential described in last ear's Annual Report. delonstrition projects initiated two 
replicators of the project, informed as to This lint of research identifies issues 'ea-s aga. 
performance and progress. Some of the underlying successful replication efforts. 
documents are used to generate interest The more recent studies, to be published Replication Research 
on a more general level, in 1986, illustrate examples ot applica-

Basic responsibility for implementa- tion of formal sector marketing Al is supporting a stud' of the fac
tion of ATI's replication strategy rests in strategies in the informal sector. to's that affect the replication of suc
the Department of Field Operations. A c ssful appropriate technologies. A con-
Replication Committee meets monthly Policy Dialogue ,eptual examination of replication and 
to review and decide on actions to be a sur'ev of tilit literature and findings 
taken regarding replication fir all proj-
ects, depending on the stage of each in-

Macro-policy studies on appropriate
technology were completed in 1985, for 

on replication will inform Al's own ef
forts to effectively replicate successful 

dividual project. This Committee exer- presentation at a January 1086 con- appropriate tech nologies. 
cises the function of determining, based ference hosted jointly bv Al and the 
upon final project tVa\lUdtiOi, thie le'l 
of AlI's engagemtent in subsequent 

Overseas Development Council. These 
studies will be published during 1986. 

Small-Scale Technology Atlas 

replication activities. 
In addition to the above, the Office of 

Later in the year, two or three regional 
seminars are planned with local goveril-

AWalenesS about the role and impor
tanci' of small-scale technology in 

the FxecutatVe Director has undertaken ment officials from Asia, Africa, ind development is the first step toward in

work in the area of policy and research 
in support of Afl's replication strategy. 
A nurmbei of studies and seminars are 

Latin America, to discuss the findings 
and conclusions of thie stUdies. Thtse 
regional meetings will generate separate 

formed decision- making. All will 
publish an allas which describes both 
macro- and micro- changes which have 

planned for 198h: publications, taken plac' as a result of small-scale 
teclnologV intt'rventions. ATl is work-

Appropiiate Technology as afor Development 
Strategy 

Macro-Policies and Micro-Interventions 
Two CaSe studies - oint' in Atfrica anti 

ing with one o the authOrs of the hlighlly
"Lit'cs'tl "Iird World Atlas" to pro
otlta "I)evt'lt]pivt'ilt Atlas", ti be 

the other in Asia -- Will be tndt'rtilkt'n piblishtI by All, intlended to setrve is 

AlI-has Undertaken further research 
along the lines of the high impact 

to research lthe par,icular iihcro pol
clta rgt's rt' red to tailitite 

d Cicyat'iuc,liiiatoil 1011t on \'for diAv1hop
ti'il piofessit l ,bt for til' general 

studies published early in l985, and widsp reald replicat iii (,1 AIl pulIit a" \xwl. 
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Technology for Small-Scale Industry 

Field Program Activities - 1985 

Africa Proiects 

Grapple Processing, Botswana 

Project Partner: 

Thusano Lefatsheng (TL) 

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

Expectatiomis: 

By the third \'ear of the project, over 280 grapple gatherers 
will increase their incomes by as much as 2";% over current 
levels as a result of higher prices paid by IL for the raw 
material. By adding value to a local material through in
country processing, capital formation in rural areas will in
crease significantly. In addition, the project will create five 
full tim e jobs in a rural area. 

Grapple (tlarjI, \, phit/rocufnbe:n is a wild plant rounId 
in great abundance in the Kalahari desert. Currently, its large, 
tubular roots are gathered, sold, and exported to Western 
Europe for processing. Using a simple, low-cost, labor-
intensive, and high yielding techno logy, this project will dry' 
and grind the roots locally to produce grapple tea which will 
then be consumer packaged and exported. This represents
the first processing for export of this 

Anguh Maize Mills, Cameroon 

Proict Parhmers: 
Association pour ]a Promotion des Initiatives Co11-
mu,nautaires Africaines (AP}ICA), B.A. Anguh Agricultural 
Tols Manufacturing, Northwest Development Authority
(IvDI-NO) Northwest Cooperative Association, and ea 

Corps. 

Purpose: 
To locally manufacture an adapted maize plate mill pri-

marilv for sale to women's groups and other village-level 
groups in rural areas of Cameroon, thereby increasing labor 
productivity. 

Expectations: 

Over a three year period, over 85 mills will be nianufactured 
locally and sold on the local market. A revolving loan fund 
created by the project will facilitate the purchase of these mills 
by over 20 village groups. Labor productivity in approximately 
8,500 households will increase, due to significant reductions 

in labor time and arduousness relative to traditional hand 
grinding and hand milling methods. In addition, over 85 new 
jobs will be created in rural areas. 

lR,.lt,. 	 1 ,, ,lii,,,, nil \'d i . l,sVn, O Iphb , a,ii. 1,'plh ill
 
i-'H'/ lairm ;wu, lu-ifllii I i Uii
am,,. 

lICChIlog11: 
This project Will Manfacture a modified version of a locally 
available diesel-poweredn aize plate mill. Imported plat
ailabe diesel-powred maie platill. prte pla 
mills are almost entirely made from cast-iron parts. The ma
or strength ofat e Anguh mill is Ihat components have been 

rom mild steel plate,
sheet, and angle bar, enabling all mill components, except
the bearings, grinding plates, and springs, to be manufac
tured locally in established rural workshops. The Anguh mill 
issimple in design, durable, and can be marketed for approx
imately 70(% of the retail price of imported mills. Output of 
the mill is 150 kg/hour assuifling two millings (If shelled 
mai/e, a rate roughly equivalent to the capacitv of imported 
motor-driven plate mills and far superior to the hand-driven 
mills or the traditional process. The Anguh maize mill is the 
first locally manu factu red motor-driven plate mill in 
Cameroon 

Ceramic-Lined Jikos, Kenya 
Project Partner: 

Kenya Energy Non-Governmental Organizations Association 
(KENGO) 

Purpose: 

I initiate production of ceramic-lined, charcoal-burning 
stoves by up to 20 informal sector manufacturers presently 
making traditional stoves in areas of high demand throughout 
Kenya, and to field test the 'Kuni Mbili, a ceramic-lined port
able wood burning stove. 
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Shea Butter Extraction Units, Mali 

Project Partners: 

Division du Mc, chinisme Agricole (DMIA), Compagnie 
Malienne de DveloFpement des Textiles (CMIDT), and Centre 
d'Fchanges et Promotion des Artisans en Zones a Equiper 
(CHl:AZI:) 

* *Q 	 To mnutfacture two types of shea butter e\traction equip
nient that will enable increased rates of extraction, and to test 
the technical and commercial viability of the ownership and 
use of this eqliplleit b Village grolps. 

Lx; chtiliis: 

As a result of this project, lppro\ilnatel\ 8951households will 
lIh, aIli1t1 Ot . ' A'iImuIt'. hI t, . ' twil 'N., t 	 illcrdse their illcoLeS frolll shea bLlttel' prodlctio.l In ad

dition, the supply' Of shea butter, all important source of 
calories in Mali, will be increased. The technology will 

Expectations: 

It is anticipated that manu11Lfacture of ceramlic-lined jikos by

20 geographically dispersed mallnufacturers will lead to a nigh
 
rate of adoption of the technology am1ong the estimated 1,000
 
metalworking artisans who at present devote at least one third
 
of their working ho0urs to the malufacture of jikos. The ma
jor benefits will be cash savilgs; to consuLeris; the aggregate

husehold savings will total 1$47),000 over a two year period.

ASSo mlling' a market sh are of 10(', nlatioiial fuelwood savings

could avoid the clearanmce Of the eqLuivalenlt of 11,250 hectares ,p.i,1.,. 1,'/,W
Of llatural forest and plantations. In addition, if successful, IF,,
this project will g tlnlnltL al gross profits of Sh6t,I)tJ ill .,,t . , ,
the inforl,11 Ianufl1liIacturilIg sectol, and all additional S31,00t) a,, ... , 
per 'ear after the loais 	have been repaid. lhe project will , ,',, .Iw.: ,u,
provide work for 25 rural individuals. t,., I, a 

'p i' iuyl l 

The iinproved techn oloigy promoted by this project in'olves
 
the addition ofl ceramic liners to all C\isting triditional
 
technolo1g for m11eal] stoves. 1he 'eramnicliners are held ill
 
place bv an insulIting Iaver of a cement 'verlicu lite m i\ture.

The Cel'allic linelr I: d attached grate e\tend only to the ni
row half-wa, point of the netal casing and are m afacturt, -t 

in ont' piece with a perforated floor acting as the grate. This 
modification reduces cracking ,nd weight (all important con- di matirally ieduce the Use Offirewood and the arduousness 
cern in Urban Keivan houtseholds where stoves must be easily Of oirk ifi',, rual wtmen, the primary producers of Shea bLut
portable). These ceramic liners have a normal lifetime oif n ftei. commerciall,Two viable shea bLitter extraction units will
montlhs when used int'enii i.pard to three monitIh be estblished, and the groundwork laid for wider dissemina
for a mlietal- grate in a conventional jiko. [his technoiithg timln of tit, improved extiction units. There is the potential
reduces fuel ctinSu 1ptit by*v 2-30 oco pared With the tor tie ilistallatiitln of at least It)0 tif these units; il West Africa 
traditiOilal Metal stove and is well-suted tOhcal nIt,iiHt 	 t
tur'e by small artisals 	 who can market the jikos iit small 
twns-ips ,ind trading centers. " ii ty!: 

lIe projtect %\.w'test twit Shea butter ext'ratill Irl'Les.,s 
dtIVeliped anld isted y .'ElI \ZF, tlne nothir-drivll and tbe 
,ectind hand- ir Fuiin,il-driyen. The latter is better suited ito 
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more sparsely populated shea nut producing areas and to 
populations accustomed to using animal traction. The im-
proved extraction technology produces shea butter of a similar 
taste, appearance, and composition to traditional processing.
The improved method employs simple solar dryers, a manual 
or motor-driven decorticator winnower, all animal- or motor
driven shea nut grinder, and a centrifuge. Extraction rates 
of the CEPAZE technology are comparable to the GATE-KIT 
technologies. The improved technology reduces tile use of 
scarce firewood and labor time required to process shea nut 
butter and can be manufactured locally. 

Mini-Dehullers, Mali 

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

,::,ALIL '110 111,P,,1',.1 bines, by (1)constructing two experimental installations, (2) 
,to,I, 

", l "establishing 

Pi1 rpose: 

"Totest tile technical and commercial viability of a modified 
version of tihe IDRC mini-dehuller and manufacture it locally 
for sale to village associations and private individuals in 
Southern Mali. 

Expectati ns: 

Bv tile fourth \,car, this project is expected to have led to tile 
Manutfacture and installation of 100 mini-dehullers in rural 
Mali. Capital formation in rural areas will increase by approx-
imately $310 per dehulling enterprise operating at 801% capac-
ity. One hundred jobs will be created in rural areas and labor 
productivity will be significantly improved relative to tradi-
tional methods. Ill addition, the mini-dehuller will significantly 
reduce the labor time and strenuousness of grain process-

ing for rural women, and may thereby increase the attrac
tiveness of local, drought-resistant grains relative to imported 
foods, which involve little or no preparation. 

Technology: 

T e Prairie Regional Laborator. of the National Research 
Council of Canada, with the support of the IDRC, has 
developed a simple, efficient, dry-process mini-dehuller that 
significantly reduces labor requirements while increasing the 
recovery rates and storability of local cereals. The proposed
mini-dehuller, a locally modified version of the IDRC dehuller, 
isconsiderably less expensive than the majority of mechanized 
dehullt- in use. Inaddition, its energy consumption is lower 
than tile alternative mechanized equipment. The modified 
mini-dehuller is tile first grain processing equipment to be 
manufactured locally in Mali. Its simple design will facilitate 
production in other regions of Africa where millet, sorghum,
and maize are grown. 

Hydro-Powered Grain Mills, Zaire 

Project Partner: 

Societe de Developpement Rural de Zaire (SODERZA) 

Purpose: 

lb introduce hvdro-powered grain milling using crosstlow tur

consolidating and upgrading two existing systems, and (3)

tie commercial manufacture and installation of
 

turbines and mills.
 

,i L-I H V 

r 

Expectations: 

Fach of the ten milling projects is expected to provide indirect 
income and consumers surplus bevnefits to peasants from family
;ales of milled cassava totalling $12,480 per yeai; if only 17%, 
is marketed. In addition, each project should result in time 
savings o a minimum of 1,000 labor hours per week normally
devoted to the traditional milling of cassava. During the three 
vear life of the project, 35 jobs and -apital formation totaling 
S107.t(t will be created in rural areas. 
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Technolog : 
I PROCESS -LOW FOR 7-10-1This project will test the use of hydro-technology as a power 

source for milling through direct drive, a technology which
 
has not been extensively developed or applied in rural areas p" Meal
 
of the country. The technology employed in this project is 1709
 
a combination of a hammer mill linked to a cross-flow tur
bine. A hammer mill was chosen due to a 1 existing local 170v U, 25 g
 
familiarity with this type of technology. The proposed
 
technology is low-cost, produces high quality flour on a single 
 uea
 
pass, and is easily manufactured, maintained, and repaired. Lue..arm Ware,
 
The cross-flow turbines have a medium head capacity and o47
 
are adaptable to a wide range of flows. If the technology
 
proves commercially and technically viable, it will have DayI
 

positive implications for energy use in the region. 
S Composv,ng Day2-22 

Pulreaction 

S~ft;, I Day 23.29 
Aerat, I -- 'Phs ae 

Asia Projects Le ... ... , k Do'cirn,cL rme / 

Ra. materialI'egig25 

Organic Fertilizer, Philippines -_ _r""P0-, , 

Project Partn,e': FinshdProduc 

Filipinas Foundation, Inc. (FF)05 g 

Purpos': 50 g Bag 10.1 

To demonstrate the commercial viability of decentralized, 
small-scale production enterprises, which deliver a stable 
organic fertilizer product, of consistent quality and at a 
reasonable cost, to small-scale rice and corn farmers seeking 
to lower production co.;ts and increase yIclds. tent quality. The technology overcomes the major proble;., 

associated with organic fertilizer Manufacture - variable 
Expectations: nutrient composition - by standardizing the raw materials 

This project will g eadditional i b used and establishing a single source of dolomite and rock
poultry farmers, ipil-ipil (Leticaona h'cochala) leaf gatherers, phosphate minerals, the quality of which will be monitored 

farers ipl-iil throUgh chem11ical analysis.L&,eacma ciiorqliaa) eafgateres.
and rice and corn farmers. Rice and corn farmers can realize
 
between $14 - $24 savings per hectare through reduced fer
tilizer costs. Yield increases of uip to 20% can be realized over Industrial Salt Production, Philippines

the short term, increasing gross revenues by approximately
 
$86 per hectare. Each of the 40 proposed fertilizer plants will
 
employ at least It people, thereby creating at least 400 jobs Project Partner:
 
in rural areas. The project will also stimulate foreign exchange Filipinas Foundation, Inc. (FFI)
 
savings by decreasing the need for imported chemical
 
fertilizers. Pl rpost': 

Technology: To demonstrate that small producers, using improved solar 
salt production techniques, can substitute costly imports withThe project will verity the production technology for "Anihan locally produced, high quality salt products and basic2000" fertilizer and test the efficacy of the resulting organic chemical by-products for household and industrial 

fertilizer products. The least-cost formulation of ttv.bproduct consumers. 
will be developed through (1) strict qualitv contro o Ihe raw 
materials used at pre.,ent, and (2) the substitution ot vario us EX11clhtions: 
agriculture wastes which have little or no commercial v\alue. 
The Anihan fertilizer technology depends on the comnposting This project will demonstrate the potential foreign exchange
of specified animal waste, plant biomass, and minerals Under savings to b, gained from development of the local solar salt 
controlled conditions to ensure a reliable product of consis- industrv iil order to produce local products which can 
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substitute for imports. The yield per hectare of salt works wil: sophisticated technical skills. However, the improved method 
increase from 15 to 275 tonnes/hectare. Incremental income is more economical and results in a salt product which is 
increases to industrial sdit producers are expected to be about cleaner and more dense. In addition, compact crystals with 
$1,280 per hectare, assuming a price difference of $1.60 per a purity of 95% and above are achieved. Major differences 
30 kg bag between crude and industrial salt, and about a 50% between the improved method versus traditional methods 
per hectare yield increase. Two additional jobs can be created include: (1) a rigid process control in which the flow of water 
for each hectare used in industrial salt production due to an- is channelled through successive ponds so that the salt con
ticipated higher yields per hectare. In addition, the costs and centration rises in controlled stages, thereby feducing the 
benefits of processing marine chemicals from waste bitterns percentage of magnesitm and pottassium salts in the final 
will be examined, product; (2) the use of the more economical "naltiple irriga

tion syste th,"heLrepeated flooding of bine onto thei.e., 


'echnology!: crvstalizers to make up for evaporation loss an the release 
of bittern at regular intervals; (3) the release of brine onto the 

This project will introduce an improved method (f small-scale crystalizers at deeper levels (5-6 cms. vs. 1-2 cms.): and (4) 
salt-making into the Philippines. Both the traditional and ir- the possibility of processing marine chemicals from waste 
proved methods involve simple operations and do not require bitterns. 

PRODUCTION OF !NI)USTRIAL. (;R,.\l ) AL5\l 

Sea Water 
5,298.651 liters 

Reservoi: 

Precipitate EvaporatingBPond 

Pripte
 
Be'3-
Eaoatn~n10_
I 


e
Calc'umarbna 


Calciuamiu Carbonate1 BePnEaoaigT4endPrecipitate~~0_1 (CaC3OingPo) 

Catcium Carbonate (CaCanEvaporating Pond 3 

ail
3o,500
kgsrn
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Mahaweli Rural Industries, Sri Lanka 

Project Partner: 

The Mahaweli Authority of Sri Lanka 

Purpose: 

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

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

Techno ogy: 
The Mahaweli Authority of Sri Lanka and ATI will jointly
establish a private, limited liability company which will ac-
tively seek out venture partners (individual entrepreneurs,
people's companies, producer associations, etc.) to establish 
industries related to agricultural product and waste process-
ing, farm equipment, and local mineral resource utilization,
The company will promote the commercialization of in-
novative technologies, balancing high risk projects with less 
risky ventures to assure the company's profitability. In-
vestments will be made on the basis of comprehensive 
technical, commercial, and market feasibility studies. 

Computer-Video Training, Sri Lanka 

Project Parhner: 

Dasuna Enterprises, Ltd. 

Purpose: 

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

tiispr,'*'h sei,.S,,t u00,'1,,m ', achwill uwa tpwmtt?. t,',.I s 

Iastlskills ) ;'i4 ,'udtii'ahi,a hi l'e'.h1.1g, ,.
and ,hPY1n 


Expectations: 
This applied research project will test the effectiveness of 
computer- and video-based training in increasing the 
technical skills and income-earning capacity of the rural poor.
Ifsuccessful, this technology will have major implications for 
the transfer of needed technical skills to rural populations
in other developing countries. This project will add value to 
the resources of over 3,000 rural families by increasing their 
ability to produce higher yields and better quality spices. A 
spice trading scheme will also increase the incomes of small
scale spice growers from spice cultivation and processing. 

TechntologV: 

This project will adapt an innovative education and exten
sion methodology to the educational levels, skills, and con
ditions found in rural villages in Sri Lanka. The technology 
enables local specialists in spice cultivation, extension, villageeducation, and communication to collaborate in order to 
design and extend Iigh quality education and training pro
grams to rural areas of the country. The technology employed 
by the project consists of a series of training videos and 
computer-based lessons which teach basic skills in spice
cultivation, harvesting, and drying. This methodology has 
proven very successful in transferring technical skills in a cost
effective manner in the U.S. This project represents the first 
attempt to test its effectiveness in transferring technical skills 
directly to rural populations in a developing country. 
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Latin Arneiica/Caribbean Projects 

Farm 3upport Enterprises, Mexico 

Project Partners: 

Centro dieEnsenanza, Investigacion N,Capacitacion para el 
Desarrollo Agricola Regional (CEICADAR) and Colegio de 
Postgraduados cieChapingo. 

Purpose: 

To establish twenty-one rural micro-enterprises in the 
temperate, rainfall zones of Mexico. These locally controlled 
businesses will provide the equipment, supplies, and services 
that are required by small farmers to support improved farm 
production technologies, 

-" i.: 


Techiohoy: 

This project links together an effort to develop and 
disseminate improved farming systems with the rural based
enterprises required to sustain these systems. The five 
categories of rural enterprises to be established by tile proj
ect are based upon the improved farm production 
technologies developed by CEICADAR's farming systems
group. These production technologies include: 

17e-iwaoml-Iit'lc ant eiseason, this 
planter saves eight days of planting labor per hecare and two 

days of fertilizing labor compared with hand planting and 
fertilizing. Fertilizer is more evenly placed and higher plant
populations are achieved. 
1iuch prochin fecd tr Milk cows: the Colegio has developed a 
high Protein feed for cows normally fed on rations with high 
corn stover content. This feed uses molasses and inorganic 
carriers of nitrogenous waste materials, such as chicken 

manure or anmonia, as protein substitutes. The supplement
reduces feeding costs by $.45 per cow per day relative to tradi
tional rations. 

Annatto Production, Peru 

Project Partner: 

Centro ie Investigaciones Tropicales y de Tecnologia 
Apropriada (CITTA) 

lurpose: 

To (1)establish a commercially viable achiote processing plant 
- 2. that produces export-quality annatto food colorant, (2) in

tIa,,,t,'?,IIm,,II\' h'& ~ ~'~,tht. , t'hiiI Phi'tq'J'I~'?IC'It ,twhicht, . I,h..s, 

Expectations: 

Tein feed distribution enterprises will be established that wil 
proide idistributin eeteiseillfaresega ed iatmilkprovide a high protein feed to small farmers engaged in milk 
production. Each enterprise will serve an average of thirty 
farmers, each of whom owns from three to ten milk cows. 
Six nurseries will prov'ide 28,00( budded certified fruit trees 

frovder. wil 
be contracted to produce four hundred aninal-drawn corn 
inurito wil0 2A,0e0uddedscetfiemanufatuirees 


planters tor sale or rental through the project. In addition, 
two machinery service stations will be established to provide 
mechanized forage harvesting and processing services to 
small farmers. Two small cheese production plants Will also 
be established. In total, over l,00 farmers will increase their 
incomes through the improved production practices made 
possible by the sale of necessary inputs. In addition, 48 jobs 
will be created in rural areas and S82,0(0O in profits will be 
generated annually by the 21 micro-enterprises, 

troduce new techniques for cultivating achiote trees fromwhich annatto is obtained, and (3) introduce a newl\, 

-developed technology for hulling achiote seeds for processing. 

Expectations: 

Bv the third year of the project, over 1,800 small farmers in 

Cuzco will increase their \earl, incomes by approximately
$150 through a 35% increase in the prices paid for raw achioteseed. Bv the third \ear, profits generated should total approx
imatelv $330,400 ;which will be available for reinvestment and 

payment of additional income in yearly dividends to small 
farmers Who are shareholders in the processing plant. Theproject will create a total of 20 full-time and part-time jobs
inthe first
three \,ars. Refhws from the project will be used
 

by lCTIA to establish a fund to promote subsequent economic 
dvelopment projects with the rural poor in the Cuzco-Puno 
egion
 

region. 
Tehnoloy
 

Fhis project introduces an achiote processing technology in
to the Cuzco region of Peru which will bring direct benefits 
to the rural poor by increasing their incomes. Relative to proc
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I I t, I t I ltI~dl 

''1.11hd-do' 

essing plants located in Lima, this plant will benefit from a 
guaranteed source of raw seed and lower transport costs for 
seed. In addition, the improved process design allows for an 
increased extraction efficiency, and an improved filter cap-
tures one-third more colorant than existing designs. This is 
the first attempt in Peru or elsewhere in South America to 
locate an achiote processing plant in a rural area so that a 
greater proportion of the benefits accrue directly to the small 
farmers who grow the seed. 

Placer Mining Equipment, Peru 

Project Partner: 

Centro de Investigaciones Tropicales y de lcnologia
)ropiada (CITTA) 

Purlpose: 

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

Expectations: 

This prolect will enable the mining cooperative to process live 
times its presentS 
of the mining association will increase their incomes by an 
average $225 per year from increased wa1ge payments and 
dividends. The project will also create up to 61 new jobs in 
mining within the Cooperative. CIT IA will e;tablish a 
Technology Assistance Fund, composed of an information 
center and loan tund, to help disseminate mineral process-

, I 
;(?In i (l'1., , 111,a,I pmll ] t hl/ tZV 1PI.tH t I I 'InH'.1, 1; 1" ?HHIIt. ' 

1e.n,Wl, h, m1 1ifI I, I lht , I I IfWc ' 11 tII,'l t ItI 

ing technologies and to assist small-scale miners in southern 
Peru to purchase new mining equipment. 

Techwooy:
 

This project will employ trommels, sluices, riffles, and 
monitors, initially developed in the United States, that have 
been adapted to meet the specific requirements of the proj
ect area. The small-scale trommels will be the first to be 
adapted for use by small-scale mining concerns and introduced 
for commercial application in Peru. Small-scale monitors and 
riffles will be significantly' improved over existing models. The 
improved processing technology will increase the mineral 
recovery rate from 60% to 90% and increase tile daily 
tl'ougllput by five-fold. Improvements will also be made in 
the Cooperative's hydrological infrastructure. This 
technological package will be tested and disseminated to other 
parts of Pert through technical personnel supported by the 
project. 

Potato-Based Foods, Peru 

Projecl 11artic'r: 
Centro Ideas 

PIt'rpose:
 

To denmnstrate tilecommercial and technical feasibility ofproducing potato-based foods for low-income urban con
through small-scale, rural enterprises. 

E.xeclations: 

Four processing plants which produce a variety of potato
based foods Will be established in rural areas. Using produtc
tion levels established during the first three years of opera
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tion, each plant will generate profits of approximately $11,000 
by adding value to potatoes and other agricultural products
such as barley, broad beans, corn, wheat, and quinoa. In
troduction of potato-based products into the diets of low in
come urban residents will deliver substantial nutritional 
benefits at a lower cost than alternative sources. The project 
will enable low income urban consumers to save approximately 
$332,000 by purchasing potato-based foods in place of com
parable substitutes. Forty-eight new jobs will be created in 
rural areas. In addition, the project will increase the incomes 
of 120 producers of potatoes and grains by approximately $97 
ayear b,providing guaranteed, easily accessible markets for 

p,tato' their products and by reducing transport costs. 
hh r llo f tM, , illled 

p,,,,,,,,.,..
p,,a,,, 7('chnoloyi!: 

The project will introduce commercial potato processing 
technologies to different regions of Peru. The specific 
technolog,; which combines the processing of potatoes with 
other grains and legumes, was developed by the Centro In
ternacional de la Pipa (CIP). CIP simplified the processing 
equipment while iiaintaining efficiencies and reducing in
vestment costs. The basic potato-based food to be produced 
is known as the M-6 formula. This product has a high pro
tein and calorie content, supplying tip to one-third of the ma
jor nutrients r'equired daily by children. It can be used in the 
preparation of puddings, desserts, soups, stews, and 
beverages. 
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APPROPRIATE TECHNOLOGY INTERNATIONAL 
PORTFOLIO OF PROJECTS ACTIVE IN 1985 

Region: AFRICA 

Grant 
Country Obligation 

IiorS\VANA $108,)00 

90,400 

9)5,000 

37,100 

CAMIEROON S131,139 

304,324 

164,08-1 

KENYA $254,097 

NIALAW $51,435 

75,083 

33,000 

MALI $97,846 

81,)88 

13,4.15 

52,70 

132,318 

PA pUA $33,726 
NIW GUINEA* 

81,750 

SI ERA LEONI- $62,200 

ToGO $74,821 

TANZANIA $112,276 

97,512 

142,67h 

15i,452 

VA N UATU* $98,000 

ZAIRE $282,5801 

ZIMIIAIEW $224,500 

Implementing 
Organization 

RII<iRIC 


SRI)A/Ml IT 


SRDA1NI IT 


1, 


APICA 


,\PICA 


APICAiCAIN I 


KENGO 


IAI)) 


GOVIl NIAIAWI 


MALINDI) 

CIICA 

A DAUA 


GRAT 


C PAZ E 

CMI)I 

SIFI, 

SIAFF 

GOSL 

SOT I'IOIDI) ER 

CAMARI'ECTI IENII 

CAMARTEC S)S 


IN 


CANIAIITE:C NI I: 

IN)IV BANK 

SOI)IRZA 

IEI'ZINIFFI) 


Project Purpose 

Program for demonstrating viability of animal driven pumps to
 
lower cost of water provision to low-income rural families.
 
Upgrade brickvard at Moshaneng and establish a brickyard at
 

Ntlhantlhe.
 
I-stablish Iconimercialkv viable, small-sCale line\','ard at Segeng.
 

Establish a profitable enterprise producing grapple producls for 
eC\11rt. 

Establish appropriate tech nolio'gv rea rib anid development antid 
dissemination srv'ce.
 
Ilnsltiltltiona1l nliarisni and program for diltusion of palm oil
 
extraction te h nolog, thriough small- ,cale rural ll trprises.
 
Manufactu retin a/e Iiiills tohtrsItalegrIoups and individuals. 

Initiate production of icernIc-lieid charcoal burning stoves and 
field wiood liulrilng StOve.test a ct'rallt-Imid portable 

Provision tl extet'nion , rvic''. traininlg, capital, antd improveid
 
production teluniques or rural industries.
 
Ferro-Celnt, lt fishing boat o 'Oliuctioln ad it inallcing program.
 

Establish vocational training proigrani and i,rease prodctiotn 
ca p,1 ty Of sin all-scalt po r''Irganli/ation. 

Inltroduction ot ll p tOvl lehiitooI att' lt's ftr rainfed cereal 
and veCVtable priouIIction. 
)issernination ofIow-cost ht sing technologies. 

BiOliass digt'stiPS for animal vaccine refrigeration.
 

NIan tlfact ur tIw t"vt'pe,sOa bufet \traction equipment and
 
test tilt, comiercial an1d tcchIlica] viability Of such1etqluipmeint.
 
Test the technical andi ciOnmerci il viablilitv (ifa mdifiti inli
dehuller anld locally manuhtacture it lor sale in southern Mali.
 

Fund for small village income-generating agriculture and rural
 
enterprises.
 

Establish self-stipporting tradiig comi'panV to provide technical
 
assistance, crtdit adt suPpplis to ;mall intdustri's and rural
 
artisans.
 

Ricet cultivation iincoi nluiiitv-dt,eloped swapis. 

Commercial viability ,assessmenitsti l,1110r inlt,siVe atUlk Uiltite 
technologies. 

Ii) manihlctur' hid-t'perted Oilpresses for list, ill villages. 
"l6 make possibl' the Ct'illciercial supply of lire bricks, kiln tur
niture adii glaze materials to siall Village potteries inlnorthern 
Tanza nia. 

16 tstablislh ad maliin sniall-scat sAnflower oil '\tractioinin 
dustries iising hcalliv tianict itd hand-operated presses. 
liinrlliduce it technohi'gv tiir tit nil ti t,11(lrt, Of high ulial
it\' bricks. 

Capitalize and ,idininisler tlilt Idilstrial I)t'vt, II Ipnt'nt IutF td. 

hIlriodUict, lVdro-pittt(lt1d graill milling ill eastern Zaire. 

"1'tstablish ctIpt'rIti't-basetd ,ro-prLcessing iniiiIstrits. 
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Region: ASIA 

Grant 
Counlry Obligation 

G,'lI $ 31,0t)01 

INI)lA $312,6(5 

Q)1t457 

8,330) 

68,5t;h 
90,8210 

-1,I)l\";IOUl 

INI)ON'SIA 5.17,795 

17,.130 

','6.824 

MALAYSIA $47,570 

NII AI 520t,754 

11,18" 

1(t;, 144 

2k),1)5i) 

Sl'l~l'l[qNl' 5367,.14(1 

11r,9;+'7 

151,791 I 

SRI IANKA $23,214 
241,)7h 

350,1001 

nIIAILAND $72,780 

137,710 

310,733 

210,310 

REGIONAL $37,500 

180,100 

Implementing 
Organization 

SCI: 

Al )A 


.SRC 


K(SN 

SlI\A 

CoR I' 


\AI 11.1 

Y0 I) 


YD[) 


1I l 

I YC 

YSI) 

ACI' 

NEW ERA 

FFI 

FFI 

F I 

'G 
[)ASUNA 

XIASI 

SV"ITA 

MSVVIA 

PIDA 

PDA 

AC IAN 

A ITROTECi I 

Project Purpose 

'rogran pronmoting aigro -pr ccssing snlal- scah,Inantiufactur
ing- farm lciiologics. 

)csigli. Ciis)icttr in. thilll' rci, Ia,,isibilkis assesseni t of s1nai1 
t-eIllltl [1|1,d1ht. 

ervictt ciitei r rtechni ,and markcting assistance and pro
duction tri ining Ior smiall-1sct rt,; i ccramics indu,stries 
detv'lopinllt. 

l' :o:r;,''la;" i'' ". .' 

Strt,ngtIecn associatiun tit SCI-lt is 'cd W\vi'lin. 
:stablish intorimitton aLd di,'slinatiOi ccIItcr ,erring Indiall 

,appmpriatc t'lintologv tigaiij/,ltiiis. 
stablish t57iiittte, uiit providinig services to ruiral 

c il1 icp rc~liiiq is. 

I's,lblili 'iiiill Witldtl n oot, tinstrtiuii tit iidigenotis ap
propriate tcliitlngy trgaiii/atitils.
 
Iraining iid lliding fill ,ilg,a"pp[pRiriatc tich thnhtg, prtijt S.
 

Establish small-,cah, n,linuittLI ing indutrics using approipriate 
tlittntgit',,idtthlt pd by ) id fi iiuiccd IWvd CapitalaD, a vcnuelii, 
,Wtilll ptl nV, 

R1cBcarcIh,Iiitle 	 is,,trtIlill tt tccdlical, cni-iilIillt'l, and 
,t',CtltiIlt bitlits itl traditiiiil houst' building ticliithlgics. 

,I )cclIk i I]LIi ',to ppI t1t ntgrt tI(ppiig lii) Ii cIt llii I- I Ill-scat' 
Iivesttock prigrns,. 

Ltrcti;tleii tc\tilh1 Xni haiidiCralts Cite'rprise. 
)ltI hp 1iid pI isidt' \001 s pinninrg tchniitiltlgv to s1all prtducers1 


,and supply high-titialit vrln to haind knotted carpcet industry.
 

R'st tilic Lin1CIV,1t ,ild tt'clricl icsibilith' of ,d hOcdlV tt'
sigitI'd ,iIII inil hturcd turLbine Lcniiiscllitt g, ncratihr to bc
 
iii pitOiVCId ill I IIniiiitliiltv-i-L ctd , i t-prLtssing t' rprisc.
 

ct tip nanulacturing titrpriscs 1n1lih\'ing apprpitc
 
tiC1idtit,,igiCS 1WE IIIli tiettiicci Jc
ln ,Y% Iture capital iliccliailisil 
,stablisicd 11Yill' projct. 

pih| OL'tide, thll'tul ',l Pt'tdtil'l l tin|ik, torgminJ fertili/er to 

I)'illriItldtti' Ilk' ki'iinlrci,il tcasibilitv tOf il'\ clipillg iIprOtcd 
stilalr silt tWIIlilt0Vgt's filr it',i Is . 

Istiblish prolt,tsiioil ,ipprpiitii Iiiti hgs' strsicc. 

listl tIlt,' Iaililit's11ii iii cclmicni,,iiiiputer sideo training 
as ,i tool it trastcr tctlinicl skills Inirural reras (tf tle\COping
 
tILIIlllii's.
 

ProIIit II' nstmc,,tvtts ii ,,ill ,ii IncIitli-sI llc iuIIIIstrii, s iti n 
tilt' bo rticr,, tt ilit' M ,IlIdiili I)cs', phinnt /Oli'. 

I'ri,,i- t ,,itrvicis ti r ' ll bus, ilt'0,TiP'Villnt. 
Iitrodutc rL oit ili Ilii,1 Ill, I nltuiri bitrlirinl ihat Iti\t.s at
nlitsplhtric nitrogcn ill IL'guiiilitiii plnts. 

a slIIIlli' tit lical assisth ni' tii Cli 
%silliike inrctini'nts iIlirura sInall-scaicd iltLustrit's using iil
provecd prt tt ti Ii iiniiigy. 

Eslb sliSh 1iiii c pais'.s'w 

I)c'li'ip ilndtinlilt'ritiali/t' a bittIttl ii g for tile proitltioll 
tit stock ft'd Iv i'nrichiiig lill' nutrititiiil contie tofCassava. 

Establishlet lif structre to coiiordilnalt network tof Asian coin
inunitv litaltlh prattitioners. 

Core thndig ai siall priject fundi ftr colsotrtiuin tOfAsiani ap
propriate technoloigy grtups. 
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Region: LATIN AMERICA'CARIBE3LAN 

Country 

IARIADOS 

BOI+IVIA 


COLO MBIA 

COS'TA RICA 

DOMIINICAN 


REPUBLIC 

GRINAIDA 

GUAEMNIAL 


II A Il 

MIEXICO 


NICARAGUA 

II:IRU 


REGIONAIL 

Grant 
Obligition 

$37,00) 

-\$61),232 

0,8000 

11,200 
92,156 


54,774 

$1.14,51-1 

S90,600J 

78,392 

21,471 

1(1)77 

$31,042 

$28,oe72 

$81,821 


S90t)00 

221,000 


$93,2501 

46,182 

$161,691 

177,376 

312,982 

$38,887 


126,259 


18,2011 

3l0),800 

Implementing 
Organization 

IA)VA 


I'ARlNI1R 


SCF 

CCI. IIG 


SI:I
VIVIEN I)A 

SINTRA 

1CRI 

CINIIIA 

UCNINI 

CII-VIVIFENI)AS 


CINIIA 

NI" 


I IOD)l 

SAV\\CAMPE 

AIMIC 

(O.LEGIO 

INIRA CIA 

INRA (CIA 

CH"IA 

CHTA 


IDEAS 


U NNI 

Various 

SC: 

Various 

Project Purpose 

Devo'hpment Oard strengthening if fruitdiying and preservation 
enterprises. 

l'romintitir i di tliSnt'iliiation of 1I0\i-citst tcchn,1'logies fir 
reihailital ion it tilt- phliysicallY handicapped. 

Protot pt' waite rwhlti pItin p .i rd drip irrigationi s'steni for small 
farimers. 

Research, dLvt'lipnciit ai1d testing tit licr'o-h\'dro ttlih rig'. 
Esta l ish resarch altid dCvelop nIClIn it tororgani/ation specializ
ing illappropriate htsing technol gy. 

Rcsc, icIr,dcvt'nlt ,intlt nhir ktelig ofspinning anld wt'ea11d aving
Memu~
iead Ipr'ductS.
 

ImprtIW tradititral liii, pittd itil rising aniiiiriuiVtltiVe, vectical 
saltt kiln pItrnlittig ctntiinutrus liring, arid crtatt a flnl to 
fillaict' (1tit lit' h'chliilig. '.tlilt' applicat ' Iw, 

lISh~lbli,,hmen~ltItSill- alOImilk 11rtOdtlitl tnits,. 

l)tvt'Ilpilntii ,1d dttmiitralioi titinicio-hdr turbiiie. 

RCst','cli, dItTV1 Wtnlt a rid dt'mnistratio n of housing ciilist rlic

a ciniii'i-,cih Vrhllii11 

tr sin1ll fa,' litg prttttion.
 

l)cvcli tit] te+,t t'chintiltgV dli%'er' sVSttlll 

R'ca rchIi d dt-\lP lt'ltit'i l t'lli'rgv igit, iftliltor rural 
cliii+pcil'micct' tt'.rp ri st's.. 

Traiisfer if a pr't,it hoiui'ing tt'clinolg, tliir ratiW-cost Ilousiiig. 

)etermineit'li7t cnnt'rcidl viabilit\' aridt rt'plictiOnr pttelltil of 
a sialIl-scalIt' cassda pit ct'ssinig pllant. 

,rtdiliclinicil thraillillg, anti 01rgaili/inig suipptirt to mnicro

t'iitrCprtl't'Lrs. 

Establish trit.ll\-illt' roral nliciit'rellterpist's tit pi'ide eqillipnI't, 
sUppliCS, and St.r\'icts I[ti im vted prtuction technologies. 

PrIivide tnitlirig ailt assistalict' to establish ([IrA, 111appropriate 

diSi'eliniititiiI'imdtttitl td (i1 agricultural to(ui]. 

calll\' l )IClit' 
natto prdAdutlitil, aid intrtdtice ew colticatiiirn Ind huolliig-

Est allish a ci lii ut' viab prtc-ss i ri pl it fl"aIl

techiqueits. 

Ilitridlc t', ti'c liiitgit s, ,iritl, lit' iiiilli\Iflctrliiinli and im prVt 
ing iiifrastrut iti' it lilt' N ilniiii, ' Laiitiagi tit(iitLtpt'riIti 1\ri,iit'i. 

l'iirn istrati lie lii it-wiil ,itdtt'cli,il fteasibility if prov.iding 
pttlh-biied Itlotid, tlIrioughli i,ill-.,cal , riirail et''prist's. 

Conductll Ii stmllct'itll Iltri.ig cLi clltcit l't' ill 

ileilcIilir tl'i iiI 1iii,iha/itdiiii, p'ltudtlict i, dist'1iiiitin ll t) 
regioniial trainiing ctlriri', illtit' hIitil 1niifait ture tffileAIl-
Iholt-hkis %whcelk hair. 

I)istribitle tit, Iiin' , l'uinil ill I atil Alitrica, diltt'st its soitibili
ly tor -,tipplvingwant'r flor irrigatitol, liv'estock,and dtlleslic ise. 
l'rillitt' til,di Ii'Al-I IOtclkiss wlelchairi'liiii,itiiiiil titt 
tcchnifliig\ in Lati ill iltlemi. 

Aln no longer has prigrams in tileStLith Pacific tr tIe MiddleIast. Illldditiln, Illipt it ftilirdinludes plijOCtIs tl1dt'I priir ti All's ficus 
in the priority technical fields otlined oii page 18. 
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Appropriate Technology International
 

Publications 

Appropriate Technology as a 

Strategy of Development for Rural 

Areas in Developing Countries. 

Eric L. Hyman. 

AtI, 1986. 

Paper presented at the AnownHai 

l'Mainii Associalion Cilfrn'ncc, Los 

Angeles, CA.. April 1086. 


Ferrocement Fishing Boats: Their 

Potential for Small-to-Medium Scale 

Fishing in Lake Malawi. 

Eric L. I-Iyman. 

ATl, March 1986. 


The Experience with Improved 

Charcoal and Wood Stoves for 

Households and Institutions in 

Kenya. 

Eric L.. Iyman. 

All, 185. 


Biotechnology and Community 

Development for Food Production: A 

Case Study. 

John Slavics ,and Marshall Bear. 

AlI, 1985. 


Upgrading Traditional Rural
 
Technologies. 

leffrey James (consultant). 

AT, 1985. 


Innc epnd ro iltyT ghMo 

Guide to the Manufacture of the 

ATI-H-otchkiss Wheelchair. 

,alph I lotchkiss (consultant). 


,,\l'l, 1985. 


Independence Through Mobility: AA 


The Strategy of Decentralized 

Production and Distribution of 

Improved Charcoal Stoves in Kenya. 

Eric L. Ililan. 

AVI, 1985. 

Presented at the (YootIiire't' t
 
Sustainal,h' L)t','lopt'nil of \atind 

Rcmsurce, ini tit' l'hin Warl,


olumbuis, OIl., Ohio State 

University, epter 85. 

pti1',The


Fibre Reinforced Concrete Roofing 

Sheets: Technology Appraisal 


Report. 

Carlos R. lola. 

AlI, September, 1t)85. 


Mini-Cement Technology: Appraisal 
Report of the ATDA Mini-Cement 
Project. 
Marshall Bear (AlI), Frank Almond 
(ITDG), and Ilarro -aublann 
(consultant). 
ATI, July 1985. 

The Uses of Evaluation in 
Appropriate Technology Projects. 
Thomas C. Corl. 
All, Mav IQS9. 
Presented at the lVorshiop on 
Endhlation at "lrainin,, sponsored by 
CILCA and Colegio Lie 
lPostgradtados, Puebla, Nle\ico, 
:\ugust 1985. 

ATI's Projects, Purposes and 

Technologies. 

ln de Wilde. 

ATI, 1985. 

PIresented before IOSI'D's Advisory 
Board, April 1085. 

Appropriate Technology 
International: Long Term Strategy. 
All, March 1985. 

A System for the Monitoring and
 
Evaluation of Appropriate 

Technology Projects.
 

EricATI, I.. Ilman and Thomas C. Cori.February 1985.Teh 

Appropriate Technology as a 

Strategy for Development. 

Appropriate Technology
 -
International, Annual Report, 1984. 

1Hligh Impact Appropriate 
Technology Case Studies. 
Thomas Fricke. 
All, 1984. 

Wheelchairs for the Third World. 
Ralpl I otchkiss et al. 
A.l, December 198.1. 

and of 
Monitoring adEvaluation o 

Appropriate Technology Projects. 

Eric L. [lman. 


AI, 1984. 
Paper presented at the E'ialtiiion '84 
Conif'rcnrce, Evaluation Research 
society, San Francisco, CA., October 
1984. 

An Information Framework for the
 
Monitoring and Evaluation of
 
Appropriate Technology Projects.
 
Eric L. I-lyman and Thomas C. Cori.
 
ATI, September 1984.
 

ADAUA Earthen Construction
 
Techniques.
 
Carlos R. Lola.
 
AlI. 1983. 
Published in Adobe Today: The
 
Journal of Earthbuilding Skills,
 
Issue 43, 1985.
 

Macro-Policies for Appropriate

Technology: An Introductory
 
Classification.
 
Frances Stewart (consultant).
 
A\Tl, 1)83.
 
A shortened version of this paper
 
was published in the International
 
Labour Review, 122, hune 1983.
 

Manual for Commercial Analysis of
 
Small Scale Projects.
 
1lenrv R. lackelen.
 
ATl, November 1983.
 

Forthcoming 

Macro-Policies for Appropriateo gy 
Technology.
Frances Stewart, editor (consultant). 
The Strategy of Decentralized 
Production and Distribution of 

Improved Charcoal Stoves in Kenya. 
-ric I.. Ilman. 
Accepted fr publicai:on in World 
Development. 
The Economics of Improved 

Charcoal Stoves in Kenya. 
Eric 1. I I\,man.
Accepted for publication in Energy 

Policy. 

Starting a Local Pottery Enterprise:
 
An Example from India.
 
Arleen Richman.
 
Accepted for publication in
 
Frontlines (USAID).
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Franchised Tea Kiosks in India: 
Local Enterprise Development. 

Arleen Richman. 

Accepted for publication in 

Frontlines (USAID). 

Appropriate Technology and Rural 

Industrialization in Thailand. 

Alyssa Postlewait. 

Accepted for publication inVITA 

NEWS. 

Appropriate Technology Bulletins 

The Appropriate Technology Bulletin 
reports on the design, technology focus, 
and implementation of individual ATI 
field projects. The l3ulletin is published 
four to six times per year. Titles to date 
include:
 

No. 1. Palm Oil Extraction in 
Cameroon. 

No. 2. Delivery of Appropriate 
Technology: Venture 
Capital in Indonesia. 

No. 3. Improved Design for
lime Kilns in Central 

America. 
No. 4- Protein Enriched Cassava 

for Pig Feed in Thailand. 
No. 5. Annatto Produ ction in 

Peru. 
No. (i. 	Shea Butter Fxtraction in 

Mali. 

Film and Video 

During 1985, ATI produced Small is 
Powerful, a 30-minute documentary 

depicting specific projects in Africa, 
Asia, Latin America and tile Caribbean. 
The film illustrates how the application 
of appropriate technologies in small
scale rural businesses offers a promis
ing approach to economic development.
Copies of the film are available in 
English, French, or Spanish in 16 mm 
and VHS video cassette formats. An ac
companying study guide is available in 
English only. There is also a ten-minute 
version of the film in English. In addi
tion, ATI produced several shorter films 
for use by ATI project partners. These 
are: Plan Puebla (Mexico); Ya Pek 
(Thailand); and Los Hornos de Cal 
(Costa Rica). 
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AIPROPRIATI:I TECIINOLO(;Y INTERNAFIONAL 

198i S u mrv 

Services to tile iehl 

FINANCIAL ASSISTANCE 

Region 	 Country Project Name Amount 

Africa 	 Botswana Grapple Processing $ 37,100 
Cameroon Anguh Maize Mills 164,084 
Kenya Ceramic-Lined Jikos 254,097 
Mali Shea Butter 52,070 

Milni-l)hullers 132,318 
Zaire I I Vdro-lPowered Grain Mills 282,580 

Asia Philippines Organic Fertili/er l'roductiOn 107,9)57 
Industrial Salt lroduction and 

Chemical liv-I rod ttts 
Recoverv 151,791 

Sri Inlka CoMpt, ter-Videt iFrllainint 241,076 
Nahaweli Rural Industries 350,000 

Litin America 
& Caribbean Nle\iCo Farm Supptort Enterprises 221, 000 

Peru Atnatto Production 161,9 I 
Small-Scale I'lacer Miling

Eqntiaplmnlt 177,376
Potatt-B ased IPrtoducts 312,982 

"3Miscellaneous Grants Made in S. (l"5000land Under) 	 40,526 
1985 Activitv-Grants Nade Prior to 1'85 	 (163,32) 

Total Financial Assistance 2,522,296 

'rioject I)cvelopnent and ionhitoring 	 7?76,913 
lM'chnical and ElvalIuatittn Services 265,054 

Other Project Support 313,010 

Total Services to the Field S 3,877,273 
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No.t, Moirwick, Mitchell & Co.

PEAT Ccrtilfcd Public AccountantsMARWICK1990 KStreet, N.W 
MARWICK \I D.C. 20006Washingtn. 

The Board of Trustees 
Appropriate Technology International:
 

We have examined the balance sheet of Appropriate Technology International as
 
of December 31, 1985, 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 Orzanizations. Programs, Activities and
 
Functions (1981 Revision) issued by the Comptroller General of the United
 
States and, accordingly, included such tests of the accounting records and
 
such other auditing procedures as we considered necessary in the circumstances.
 

In our opinion, the accompanying financial statements referred to above
 
present fairly the financial position of Appropriate Technology International
 
at December 31, 1985, 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.
 

February 12, 1986
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APP('RI,- ! !. 'l!(,',N().()(;' N H .\ HI'I()NA1. 
Balance te¢ 

Deceiher 31, 1P5 

ASSETS 

Cash (note 3) $ 128,132
 
Grants receivable (note 4) 6,315,745
 

Fixed assets, at cost, less accumulated depreciation and amortization
 
(note 6) 187,413 
Advances 22,105 
Deposits 54,470 
Other 24,988
 

$6,732,853
 

LIA9I1LITIES AND FUND BALANCE 

Accounts payable and accrued expenses $ 144,309
 
Project grants payable 4,591,482
 
Deferred grant revenue (notes 4) 1,995,352
 

6,731,143
 
Fund balance 1,710
 
Commitments (note 8)
 

$6,732,853
 

See accompanying notes to financial statements. 

A PP R( )IPRI .All [: I N( ) l (L 1YNITRN All ( )N ,l
 

Statement ot RevenIIues, l.\pc1se., and ('ha nges in Fund lai lanc_
 

For the ,'ear ended l)eeniber 31, 1085
 

Revenues
 

AID grants $5,243,284
 
Other 224
 

Total revenues 5,243,508 

Expenses
 

Services to the field 
Financial assistance 

Agricultural product processing 1,431,098 
Local mineral resources 543,191 
Equipment and support for small farms 283,150 
Other 264,857 

2,522,296 
Project development and monitoring 776,913 
Technical and evaluation services 265,054 
Other project support 313,010 

Total services to the field 3,877,273 
Policy and information services 420,549 

Total program services 4,297,822 

Supporting services
 
Nonprogram costs 527
 
General and administrative 045,518
 

Total expenses 5,243,867
 
Excess of expenses over revenues (359) 
Fund balance, beginning of year 2,069 
Fund balance, end of year $ 1,710 

See accompanying notes to financial statements. 
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API-ROPRIATE TF-CHNOLOGY INTERNATIONAL 

Statemeni (ifFunctional \penses 
For the year odc-d Decembher 31, 1985 

Program Services 

Financial 
Assistance 

Project 
Development & 

Monitoring 

Tecioical 
& Evaluation 

Services 

Other 
Project 

Support 

Total Services 
To The 
Field 

Policy & 
Information 

Services 

Total 
Program 
Services 

Nonprogram 
Costs 

Total 
Direct 
Costs 

General & 
Administrative 

Total 
Expenses 

Financial Assistance (note 5):Field operations 
Policy 

Total financial assistance 

52,522,296 
_____--__--_-

2,522,296 - -

-

-

2,522,296 

2,522,296 

-
(15,729) 

(15,729) 

2,522,296 
(15,729) 

2,506,567 

-

-

-

2,522,296 
(15,729) 

2,506,567 

-

-

-

2,522,296 
(15,729) 

2,506,567 
Operating Expenses

Salaries 
Benefits 
Other payroll costs 
Consultants 
Travel 
Occupancy costs (note 8) 
Communication 

-
-
-
-
-

402,818 
86,149 
35,924 
54,283 

196,407 

145,199 
27,904 
13,400 
16,081 
61,649 

205,209 
36,979 
20,219 
16,781 
30,322 

753,226 
151,032 
69,54: 
87,145 

288,378 

199,938 
40,552 
17,363 

112,535 
1,377 

953,164 
191,584 
86,906 

199,680 
339,755 

-
-
-
-
-

-

953,164 
191,584 
86,906 

199,680 
339,755 

-

248,058 
47,879 
22,011 

-
15,729 

238,126 

1,201,22 
239,463 
108,917 
199,680 
355,484 
238,126 

Materials and supplies 
Copying and printing 
Publications 

.... 
- 1,332 821 -

. 
-

2,153 
. 

13,345 15,498 15,498 

103,986 
1322,544 
24,157 

103,986 
22,544 
39,655 

Recruitment and relocation 
Professional services 
Insurance o 
Miscellaneous 

Equipment maintenance a. -rental
Depreciation 

-

.. 

_ 

-

-
-
--

-
3,500 

-

-
3,500 

-
-

-.. 
..... 

-
846 
322 

3,500 
846 
322 

-
527 

-

-
3,500 
846 
849 

-

17,963 
3,165 

68,838 
8,678 
11,011 

56,092
6025,9 

17,963 
3,165 

72,338 
9,524 

11,860 

56,092 

Total operating expenses 

Total expenses 
-

52,522,296 

776,913 

776,913 

265,054 

265,054 

313,010 

313,010 

1,354,977 

3,877,273 

436,278 

420,549 

1,791,255 

4,297,822 

___ 

527 

527 

-
1,791,782 

4,298,349 

57,281 
945,518 

945,518 

57,281
2,737,300 

5,243,867 

See accompanying notes to financial statements. 



APPROPRIATE TECHNOLOGY IN'[ ERNATIONAL
 

Notes to Financial Statements
 

December 31, 1985
 

(1) 	 Organization 

Appropriate Technology International (tileOrganization) wasincorporated on December 1, 1976 as a private, nonmember-
ship, nonprofit corporation for the development and dissemina- 

tion of technologies appropriate for developing countries. The 

Organization obtains its funding primarily from the Agency for 

In!ernational Development (AID) under Section 107 of the 

Foreign Assistance Act of 1961.
 
The Organization is exempt from Federal income taxes under

Section 501(c)(3) of the Internal Revenue Code. 


(2) 	 ,Suli,ai-v ci1;ignificant .\cALui ting Policie-, 

(a) 	 Basis of Accounting 
The Organization records revenues and expenses in con-
formity with the accrual basis of accounting. 

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


(c) 	 Fixed Assets 
Fixed assets are recorded at cost and depreciated and /or 
amortized on astraight-line basis over the shorter of their 
estimated economic life or the lease term. 

(d) 	 Financial Assistance (Grants Awarded and Policy Projects) 
Financial Assistance is obligated when an award isgranted
and is recorded as an expense and liability at the time the 
recipient is entitled to the use of the funds. 
Deobligations, which are primarily due to grantee projects
costing less than originally budgeted, are recorded as a 
reduction of expense and liability in the period the 
deobligation occurs. 

(e) 	 Functional Expenses 
The expenses of providing the various programs and other 
activities of the Organization are reported on a functional 
basis. Accordingly, expenses are charged to the programs
and supporting services benefited on aspecific identifica-
tion basis. 

(f) 	 Accrued Leave 
Under the Organization's annual leave policy, employees 
are permitted to accumulate unused leave up to certain 
maximum amounts. The policy also provides for payment
to employees of such unused amounts at termination. The 
cost of annual leave is accrued as earned. 

(3) 'ledged Assts 

The Organization has $60,000 on deposit in an interest-bearing 
account pledged as cc :ateral for a grantee's line of credit of 
$54,000 plus interest. Management is of the opinion that the 
grantee will service the line of credit satisfactorily. 

14) 	 All) Grant Awaid 
Since itsinception, the Organization has ' ?en awarded grants 

by AID totaling $3Z800,586, of which $3,900,000 was awarded 
during the year ended December 31, 1985. The Organization's 
current funding award from AID extends through September
29, 1986 and provides additional funding of $3,171,000 pending 

the availability of the funds and mutual agreement , ith AID. 
AID's current plans are to extend the Organization. grant fortwo additional years from September 30, 1986 to September 30, 
1988, however, Congressional approval extending funding 
beyond September 29, 1986 ispresently pending. 
AID grant awards received as of December 31, 1985 have been 
disbured or obligated as follows: 
Grants awarded to projects: 

1984 and prior $ 13,559,116
1985 	 2,506,567 

16,065,683 

Operating expenses: 
1984 and prior 17,002,834 
1985 2,736,717 

Grant expenses to date 35,805,234 
Deferred revenue as of 

December 31, 1985 1,995,352 

Total AID grant awards received $ 37,800,586 

In addition, since 1980 the Organization has been awarded 
grants from various other enterprises totalling $188,112. No such 
awards were received in 1985. 

I-; .\Skldt
lil.11ci'll flke 
Financial Assistance obligations and deobligations in 1985 were 
as follows: 

Net 
obligations 

Field operations 
Policy 

Obligations 
$ 2,806,226 

13,566 

(Deobligations) 
(283,930) 
(29,295) 

(deobligations) 
2,522,296 

(15,729) 

$2,819,792 (313,225) 2,506,567 

i0) 	 Fied \',,,et" 
At December 31, 1985, fixed assets consist of the following: 

Furniture $ 71,540 
Equipment 171,254
Leasehold improveinents 67,680 

310,474 
Less accumulated depreciation 

and amortization 123,061 

$187,413 

17)	Retirement l1,11 
The Organization maintains a noncontributory defined

contribution retirement plan. Employer contributions are equal
to fifteen percent of each participant's annual salary base. All
full-time employees participate in tie plan upon employment 

and are fully vested after 3 years.
 
Pension expense included in the accompanying financial 
statements approximated $156,000. It is the Organization's policy 
to fund retirement plan costs as they accrue. 
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(8) lease Conmmitie s 
The Organization leases office space under two five-year leases 

which expire in rebruar, 1986 and April 1989, respectively. The 
agreements provide for annual adjustments of the rental 
amounts based upon a consumer price index. Such amounts 
include costs and expenses for utilities, insurance, janitorial and 
cleaning services, maintenance and repairs and real estate taxes. 

The Organization also leases equipment under operating leases. 
Following is a summary of operating lease commitments net of 
sublet rentals, at December 31, 1985: 

1986 
19881988 
1989 

I9 1 

Occupancy 

Gross commitment
Office space Equipment Sublet Net 

rentals rentals rentals commitment 

$ 248,000 
202,0(X208,000 

35,()0 
18,0(X)14,001 

46,000 
---

237,000 
220,00(0222,0 

71,M) 14,t(X) - 81'000 
- 14,(X) - 14,(X)O 

$ 729,0(x) 95,M) 46,01X) 778,xx) 

costs in 1985 are net of $277,406 of sublease income. 
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