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PREFACE

Ihfs report r»as been prepared by PAS!TAN -- the Pnxjran of Ad.anced 

Studies in Insti tuttcn-Bul idir.g and Teenniea! Assistance Jtethodology. 

PAS I JAM is a component jf HUCIA -- the Midwest Universities Consortium 

for International Activities.

PAS 11 AM was created with significant financial assistance fro* the 

U.S. Agency 'or International Development, to help link academic experts 

and practical planners ami managers in identifying, and analyzing certain 

key problems nf developmental assistance -- essentially the problem of 

designing effective :/sters of practical action In such fields as agricul­ 

ture, rural development, health, and others.

A generic concern of PASITAM is the effective ase of organization 

and nanageMent in developmental efforts. Private voluntary organizations 

represent one broad and certainly diverse category of organizations. A 

nunber of thea play mterestir*g roles in development. 'Appropriate tech­ 

nology Is the carreni watchphrase for a set of important and interesting 

concerns, whicn require seiind analysis and effective organization, if 

these concerns are to be transformed into practical realities, This 11- 

(•ited study identifies basic opportunities for enhancing the exploitation 

of appropriate technology by PVOs. it also Identifies certain questions 

«4iich lie outside the scope of this report, but which are germane to the 

broad issue ai haiv*.

*•. J. SIffin 
Director
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This styiy ex3rm«; t*-« rale which Private Voluntary Agencies (PVOs) 

pity In the development of appropriate technology (AT). Hort thin 30 

PVOs involved in A; -related activities nave contributed to tills study.

The study Ss not C3*preh«iisive nor can it be considered definitive. 

ft does, however, provide a set of fnforaed answers to a set of questions 

posed »s the b-ssis for tuts report.

0) What are the PV0 experiences and contributions to generating and

' Appropriate technology' in essence aeiins 'good* technology   

technology nhicti t>jth works and serves desirable social and economic *i«s. 

P¥(H are usually action oriented groups concentraftifig in extensive field 

program. Thi* field experience presents them with unique opportunities 

to identify *r.$ re%mr;.i t§ local needs, includinf ne-eds fer AT.

Each PV6 Moris different »y ir. identifyir^' project needs and opporUi- 

nttSes. Some develop extensive, long tens programs which require con­ 

siderable external technical assistance. Most PVOs , however, r*ly heavily 

on project-by-project approaches wsing local voluntary technical exper­ 

tise and their own staff.

After identifying a need PVOs may respond in one of three ways: They 

may improvise in t*ie field, conduct in- house research and development ef­ 

forts to find or devise a premising solution, or conduct loci! and inter­ 

national searches fer solutions involving the application of technology.
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Considerable technological adaptation and Innovation occurs through 
iiqprovisation, especially In saall-scale resource-short projects. Re­ 
latively few P»?§$ ha*e t*»e technical resources to ccwiuct in-housed & 0 
PVOs generally obtain technological info matIon through local and inter­ 
national seartlies. Eternal tonal agricultural institutes are ewnenly 
ysed; other Institute*! ire ^eiJ infrequent]/.

Fen P¥Qs can undertalee projects primarily for testing. Host lack 
resources to establish specialized evaluation units. Most PVOs disseminate 
United project inforaatton fa newsletters or similar brief reports. 
There is little dissemination into wore forma] channels.

(l) What weaknesses 0r Switations can be isolated fron WO experiences
in ATT

P¥0s often lack tne necessary financial and hyHan resources to propierly 
assess technical components in either project design or inpleaientatiofi. 
Only a few technology centers currently offer adequate technical consul­ 
tancy services. PWs n*«d better backstoppirvy and stronger linkages to 
sources of 8 i 0.

PVOs are also weak in testing, assessment, and dissemination of their 
AT experience, few PVd-AT projects are extentively docij»entexj, and even 
fewer have been systematically «.nalyzed. Th$ operational nodes of these 
agencies are generally action oriented, with MiniMM emphasis upon studies 
and af$alysis.

(3) What feiiMis of supporf. and assistance would oest proiioto effective
PVO invo!ve«ient in generating ai»d disseminating AT? 

If PVOs are to play a larger role in AT activities, stronger li ikages
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•re required between techaelogy sources and opportunities for PVO tech­ 

nology applications.

•Technolojj/ institutes »r<rt clearinghouses could provide on-

site teehn*ta! consultancy services in r*esJs identification, 

engineering, ana it«p*ct assessment.

•Catalogs of strple technical idees lifce tflTA's Villa§e 

Technology Kandtoo* co^ld be »re widely distributed to 

field-based ?¥0s.

^Htost PfOs <J:0 not have the resources to extract *wi dissenina&e lessons 

froi tlifir practical experience. To facilitate sach dusenination:

•AT testing arej ?vnitorii^ could be underwritten, in arrange- 

seists ir3»,,l^ir*f t»-j$? employing am! using IKe te

•Sackstaping capiisilfty right be further detclope^ i 

organizations as itorld education. World neighbors; the Edu­ 

cation Oevel^wnt Center, and similar P¥is to assist field 

based f*¥§s in xonitoringr, testing, evaluating, and dissenini- 

ting AT.

•A! institutes sr«-ji : 1 eari%houses caald produce and disseminate 

Mnuals OR Pi>0~dr*etGp«J " »»ard* and "soft* technology projects.

AT field delivery could alscs be improved. Local indigenous extension 

services which provide "'soft' technologies and identify potential techno­ 

logy eanufactwrers sight be a pranising delivery syste* in certain cir- 

c (instances.

Indigenous capacity Gilding, through technical and sanage»«nt training 

and creating linkages with outside resources, is essential for AT to have
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a lasting development impact.

{*} tffeat spei-fu ty?e- -;.f assistance steuld AID undertake to best 

inprove f¥£ jse a? AI? ,

As A group, ?Ws are wanes t in back-up assistance in identifying and 

shaping appropriate tetaR-oB'S-jUal responses to field-situation needs, and 

in documenting and <Jisse»1na*tng the results of their own experience, 

USAID could provide assistance In these areas.

The Agency *&r International Development sight enhance th« effecttve- 

ness of P¥0s In irfenti'yiftf » assessing, adapting, applying and assessing 

AT in several ways: ty funding tne establfslwtnt or expansion of techni­ 

cal consultant/ serf* es a*3 ; lal)le fa*- field assistance to P¥is (and 

possibly not limited to t*»e»S-; by ^adtrwri tin§ one or irore arrang\aMents 

for fiihanciRg the doc.<jifnt«tion and analysis function as ft applies to 

P¥0 field experience with appropriate tecNelcfy; a«d by ondertaiing or 

undenfrltinf t»se Jisserinatien of selected and tested mterljls on appro­ 

priate technology a*r.g r*Is likely to firsd it ~jf use. Weans night range 

free field-oriented tcf«ferer*ct» ar«l saafftirs to a f»iiDhcatiorts prograw.



AND 0ESIW OF THE STUDY

*

This study examines the r01e which Appropriate Technology (AT) plays 

fn the development activities of PHvat*- Voluntary Organizations (WO*),

The first section of the s&»dy defines the ter» 'appropriate technology* 

and discusses the general implications of AT activities for PVOs. The

second section describes the field operating characteristics of PVOs and 

cites cases illustrating hew they des*fn, adapt* assess and dissenrinate 

AT. The third section analyzes the problm currently facing PVOs and 

identifies potentially rich artas for the expar»sion awS strengthening of 

AT activities. The fourth section offers recoMKndations on what kinds 

of support and assistance would best promote effective PY0 Involvement 

in generating ami dissentnatf<tg AT.

There ar* two basic assysaptiGfts underlying the design of this study: 

(a) that tfcere are actually and potentially practical »*ays to identify, 

develop, test, apply, and disscafmte form of technology which are dis­ 

tinctively appropriate la developwnit al«$ tad fls} thai WOs are irn sev­ 

eral ways taportiot parties to these activltits. By learning fro» WO 

experience, we my be able to expand the development a»3 use of appro­ 

priate tech«>li»iles and to enhince the contributfons of PVOs.

Mi tit these assiMptfons fn wind, eigJity-three orfawizations invo'ved 

ir, Stffastaictial AT-reUted activities were selected for study. A ques­ 

tionnaire was sent to these organizations. Twenty-seven responded with 

letters and waterials, and several teIephoned tfcefr responses. In
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addition, interviews ranging fr« one to six hours were held with the 

staffs of twenty org*f»1zations (see Appendix).

ft should be apparent tfwt this study cannot be csns*dere«i c«pre- 

henstve or 1n any way definitive. Tine PV0s exivifned In this stttd/ dto 

reflect a wide rang* of AT activities. Any caHprehtRS!»e study Mould 

retire a wtcli larger survey &f organizations and • greater mirtber of

in~«Septl» interviews.*

•The TeclwtcaJ Assistance Information Clearing House provides brief 
descriptions of 418 voluntary agencies, nhsfons, a.wi fmindations in U.S. 
Non-Profit Organizations in Pevelopieiit Assistance ternad (1971).



I 0EFIHITIW AW SOIERAL IMPLICATIONS

'Appropriate teifenolefy" ts the shorthand label for efforts to develop, 

apply, evaluate, and dfsswinate knowledge about technologies whieii are 

distinctively usefyi to the conditions of poor countries and to tfy* needs 

of poor people within those countries. faplfcH in the use of the? tern 

is the assumption that the«~e ere son* technologies which are Inappropriate 

to a particular development situation. The appropriateness of a certain 

technology is determined by two criteria.

first, the potential technology wist be applicable to the particular 

envlroiswnt. Imcinf the factors fnportant In detemlnlng applicability are 

relative sophistication and availability of hw«an resources necessary to 

apply Uie technology, suitability of the technology to the situation, ind 

OMpatibiHty witti tne customs af>d social Institutions of the local 

environment.

The Introduction of Inappropriate technology ean 5 all too often, 

occur, and the ?-nas>prspriateKess Reed not be great to have a disastrous 

effect on a project. Recent I/ a well designed, two-handed oiendratm plow 

was intrcxluced into an area where a one-handed plow had been the custw. 

The on«-handed plow allpM«id the driver to use the other hand to guide the 

oxen. The introduction of ,t two-handed plow would require the use of an 

extra person to guide the oxen or a retraining of the oxen. After • 

short trial period winy of the famers abandoned their new plows and re­ 

turned to the aid one-handed plow.

The second criterion for feteminifvg the appropriateness of a techno­ 

logy is the relevance of tie social goals which will be served by the



technology to the at*$ of ttie promoters. Readily transferable technology 

nay be Inappropriate to devel~p*ent needs In the target society, for 

instance, i par*-ieu*!ar project may have as Us fc*f t*ie louring of labor
r

costs in a certain native Industry through the introduction of labor- 

saving technology. Such a project wowld fee appropriate In ait area 

deficient in later resources, but In aii overpopulated area, a labor In­ 

tensive technology eight be sore appropriate.

It should also be noted that the tens 'technology* refers not Merely 
to 'hard* .machinery and technical skills, ft also encompasses training 

program, organizations* ^anagenent and other 'soft* technology. Teehno- 

logy Is no> and cannot be abstracted fro» the situation In which It ii 

to be used; it is tne direct link connect lag needs to organized and 

rationalized Means of satisfying those needs. Appropriate Technology 

considers the local, natural, and hynan resources and encourages indigenous 

initiation and innovation.

There remains considerable disagreement about the suport of the idea 

of AT, but it is generally agreed that the i»sic determination of appro­ 

priateness must cs»e frcr* the field, Moreover, the potential technology 

mist be tested in the field, tr» its intended use area, finally, it is 

acknowledged that PVCs pU/ inportant roles in developing, testing, ap­ 

plying and dissttifnating technologies,

PYOs are of distinctive importance because of their neavy involveitent 

in field program. P¥0s are usually action oriented groups concentrating 

upon field operations. Titeir orientation and their experience give than



unique opportunities to develop, test, apcly, and disseminate applications 
of ttdwolofy. 8y examining the FW experience with AT activities much 
can be learned about the mtum of AT and atsout how best to expand the 
role fit AT activities.
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sr.«jH

tecfen'cal ft,*:*.*? i

operate *ie?«s prsjec '. and tare internal 

*«.§., p^sjtct dRsl/sts, es,|inttrlfig,

Relief S r^*c€S, CM| , *-*•« teerican Frii«ls Service Ctntittee, md

Tesftnoserve.

2J The largest ^"i^r -:f PVCs ire fislcj aitJars-uy letted i«d hive

iAin tnternal backup capability. I*pr*se«l*f ive iftttits include

Foster Parents f 5ar, I** Paal Car I son Fcy-wSatioR, £3*»inity Develop­

ment Foywlitiow, fartnership for Productivity, iftd tftt Hennenit*

Central Ccmittee.

3} A snail Roarer of P¥0$ usually do not operate direct field

projects swl do pra/i&e specialized assf stance Ce.^., fnformition

services, perscnraL is it tier arg ant z*t ions. Representative iftficits

m:l4de mlmte&r: --,?• ^tcint-cal Assistai?ce 5V.TAJ, iferld Vacation*

Uorid Weififters, **e?*ef ??*sjc€t lutsrnatioiwl » Credit UntoAS of

North

I den 1 1 f / 1 iBg_ JNtgegs

CrucU* te ttie proper ftiftctioi* of all three types of PVOs is the td««-

A *»* sptt"^»s'itt*S'« 0f the technological ancs ^eertMRlties 

tht local tfl* ''^iwewi, Beside the accurate asses snent of technical 

9«od project *dentification requires a careful isse$i>»eiit of



social criteria which an appropriate technology must meet.

Each PVO works differently fn iientifying project opportanU(*s. 

CARE, one of the largest pyGs, establishes five-year country pla«?~'in 

cooperation with counterparts, government agencies, coamunitles, and 

indigenous PVQs, These alans include project foils which may require 

external technical assistance and material. Technology needs art In­ 

tegral to project design, and CARE uses outside technical consultants 

am* Its own staff to specify the required technologies. Other organi­ 

zations rely heavily on projact-by-project programing, using local 

voluntary technical expertise and their own staff.

PVO Responses to M Iteeds

PVOs car* pursue three nodes of action »#hen they identify technical

needs and specifications:

1) They «ay improvise in the field;

2} They say comfyct in-house resears* and development; or

3) They may conduct local or international searches.

Field liqjrovisatiGn

Considerable technology adaptation and innov»ti&^ occurs through 

ii*»rvw1satfon in the field. One respondent stated, "Me live on the edg« 

of virtual non-survival nost of the tiae, Iteybe U\it is one reason K^y 

we iarovise and co«e up with answers; we just w« to survive." Wiile 

mnaging a stall hospital and an associated tgricul^ural program, his 

organization identified fourteen ex«sap1es of loril innovation and
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adaptation ranging front rebuilding a dental X-Ray for chest and pelvic 

examinations to designing and constructing a bicycle ambulance.

One PVO wade a placenta? extract for an anabolic in § local hospital.
*

adapted an autoclave for charcoal, and bu1K a Mterotteel fro* local 

materials.

To build local tools or introduce new processes, field workers often 

proceed fro* a drawing or newsletter description. There are mawrous 

catalogs of simple ideas stnilar to VITA's Village Technology Handbook 

available to draw information fro*. Many of these catalogs present sl*- 

ple, provocative technical ideas.

It 1s not surprising that swall-scale resource-short projects produce 

technologic*} innovations thai are consistent with local materials, skill 

levels and, custom. The innovators are familiar with the social setting 

and this confined with ingenuity and local materials produces «any useful 

Inpleoents.

In-house R 4 D

Several FVOs have developed and adapted relatively sophisticated 

technologies. ACCION internaclonaf Teenies, and Meals for Millions are 

developing high protein soybean food for production and consumption in 

Central America. CARE, assisted by outside experts and an AID jr»nt, 

nas developed and is testing plastic-treated jute to provide typhoon* 

r ^isUnt aaterlal in Bangladesh.

The CoHBunity Developwent Foundation uses local volunteer consultants 

in agriculture, credit, health, and nutrition to provide technical



assistance and AT development. Church tforla Services is cooperating with 
John Csere in Africa to deve>&p a localiy adapted plow.

*World »fes§tib0r$ f International Planned Parenthood, and the ConMinity 
Development Foundation hare developed innovative techniques in family 
planning, rabbit breeding, canKinity organization, construction, sanitation, 
and cooperative organization. These technologies have been developed 
through cooperation field representatives, local organizations, 
and national and international experts. norlcf neighbors, for example. 
assisted in the production of a Ruiti-lingua! filmstrip on rabbit faming 
with S£0A (Service de Deveioppenent Agricole* m Zaire,

Information Searches

Informtfon on most technologies is obtained through local and inter­ 
national searches. Many P¥0 searches begin in an infonal network at tne 
field level, railing there, a PVO search often extends to nore distant 
technology centers *:a tne f*'0 neadquarters, IITA or other clearinghouses.

Searches begin with a specific need and a rough idea sinilar to the 
"product development stage of a Kinufaciuring process. Searches my 
occur dyring project desigr, or during project i«ple»entation.

Field Level Searches. A typical infomal search begins locally and, 
depending upon individual contacts and the nature and scale of the pro- 
blew, my end quickly ami successfully. ACCIOM uses indigenous talent 
and financial resources in its smll conwrcial and industrial prantfon 
projects in Central and South ilnerica. It draws heavily on the private
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sector and regional organizations If lie IICA for technical advice. Other 

snaller PVts aisc jse !f:s sjproach.
»Localized searches pemtit personal interchange in ttnich needs and 

proposed technologies can be specified over a short tine period. Yet pro­ 
ject Mnagers often raiss locally available resources because of a lack of 
information. For exanple, one respondent was looking for Mgh-lysine corn 
suitable for his project. At a large U.S. agricultural school, he learned 
tnat a locally adapted higts-lysine corn nas being tested 80 «iles fro* his 
project site,

The Christian ftehef and Development Association (CRDA) In Addis 
Ababa, Ethiopia provides search services to any Ethiopian organization 
needing technical assistance. There are similar units in other LOCs, 
This More fomal approach appears to plug gaps in the Informal networks.

PVOs have their closest field working relationships with AT centers 
when planning and implementing projects. These relationships are not 
often fsaintained tn an on-going basis because PVCs collaborate on the 
basts of needs related to projects, not sisply to aalntain contacts for 
their own sake,

Hiny PfOs stress their reliance on local technology and expertise 
sources. Most report that field personnel or counterpart organizations 
mke every effort to resolve technical problens in the field before calling 
for external assistance. PVOs recamend that local technical assistance 
sources like corporations, universities, applied research centers, local 

clearinghouses, and government research and extension services be 

strengthened as prospective AT sources.
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Mhen AT-associated projects are beyond local technical and
resources, a wider sftanch I* *?ndt»£ted for technical assistance. These 
searches are usually initiated in tfte fie»d b**t are conducted by an'lnter- 
•edfary nfeo channels the requests to AT sources.

Field-based internatlcga^ searches react- technology sources directly, 
Their success depends on a * now I edge of sources and the requestor's abili­ 
ty to specify appropriate criteria. A technology search Is difficult even 
for those faniliar with wo rl wide sources. Dr. M.H. ioslwff of Maker* Uni­ 
versity had iiany such problems while deslfnSng the K»k V tractor,

In the O.K. (Bosh-off ] had a direct connection with anagricultural college which is c«p«r«.Un|j on the project but even then he experienced difficulties In finding out wfio the potential suppliers were. In the ... United States, he Initially only had catalogues which fisted perhaps 36-30 suppliers for a particular part, with no detailed specifications or other infor­ mation..,.. This necessitated a laborious and ti*e- conswtiRf correspondence with all suppliers iz order to determine which two or three of then «ight actually be able to sup-ply what he needed. Finally, the %ckefeller Foy«lation sent hi« to the II. S, so he ccwl^ be tHere p,o c**«sose parts suppliers, ... Or. Soshoff weald be 'r« f&w of sot* xirxl of clearing'hoyiiR for technological infonsation transfer to developing countries.*

Headquarters -bis^ed international searches are done by organizations with
technical n*ed%. T0 fee successful searches wist «atch fieldl techni- 

cal specification of need skills with headquarter knowledge of technology 
sources.

Technologies nust swetines be sought in unlikely places. Teclmoserve
•Theodore M. Schlie, "Appropriate Techwilogy: Soiie Concepts, So«* ideas. and Sow Recent Experiences fn Africa, (Nlneographed Prog ran of Research on tivc Wanage*«nt of Research and Oevelopnent, Department of industrial Engine­ er ing and Management Sciences, t&rthwestem University), p. 21.



and JociS groups working en the re~4eyelo{»ent s*f the Corozo nut Industry 

In la Cuba lacked a hlgft-pressure cracker for the except tonally hirtl n«t. 

A headquarters -ta&ed sed',*- ? K» f -cr »!*A *:: **•? Ca^f^rRfi walout .Indus - 

try to ITDG If* Lond&n. Ctnr*'"C*3 5 rut-grower i give tfc« «ore detifled

specification* of «*iat n*:'*" i f;€'v nc.-H ta '-*»2ei. ! 4^**tan*oasly» IT06 

learned that J^t^ver hsi 2:t;*-feetS *.»o --**?3 p> !es t^at »-sd t»«sn p»ri of 

the earlier Corozo-nut trj^str^ at ;ne tjrn of t*^e centary. Technoserve 

found that tne Corsica tt;.«is ar^ :*•£*'• tec^rlogses Ntd literally 

In corporate merger:,, fswe.tr, t*.e 5 €2~' r es! "•*:"•* re*-/ specifications 

clear enough to &yf§e$t a search cf coal crys1*!^ tec^clogy. The search 

befai? anew *?< 'rarfsc' s *t;5*str/ .f "»r»-sl' j »^; 'ers a r^ ewSed with 

a swill finr in Cftio i»t;:r -af;jfact*»-t'- ',:s* ••*^s»'» r ; ~a Winery,

While this $ee~s to ce an t«jios>ncrati€ rise, *-ar y other tecttno lofty 

searches are as co^lex. The difficulties of this starch process include: 

1} international) sei*'£r*£ re^.i-t ccr.s'ie*> afc:e s»*"e€ «af»|»0ii**(r, 

2? They ofter ^€« J,5 ire 1c r : *e»d t*fws whU^ cai» d*sn?ot project

3) Lifikafes between AT screes and f¥cs art ofter< pcsr, P¥0s art 

hesitir.t to apprcain t*ve?i fc** a var'**./ c-f reasons including 

siaply not krw4 *--,; **K** to approach. L<nkaf«s ane prtiiarlly 

initiated th^o^gn » n tensed iaries.

4) PVO f1«»ld ar^ h«2«lc|»iarttrs llnkaiges are occassfonally insuf­

ficient to adequately identify technical specifications. 

Headquarters -based searches often ignore 10€ technology sources. So«e 

PVO-AI projects req^'re access to ^wiricar, or western technologies, but



LDC technologies do &mt in various fields.

LOC technology develGpnent research Is Increasing as a result of 
development efforts, ^J *^«- technics 1 opacities ire increasing.* In­
formation 0*1 iiJC taciiK»'3g/ .agrees art te^r^ i*isoP'i*a:ft-2 thresh usaits 
like MA I IRQ. fet, I fit arfvantes In 1nfonrat%i dissertation §wi R I 0
capacity will lack $ ""*  0* t^f *~ p-cteutli* *-;,sit If Ft'Ch sft» not

C I ear I ngtoc j& gj assist P¥0s ami ot^er organizations by 
locatinp technologies tr 5ri*id»n9 technical ccr-^u Hants. VI TA, ITD6, 
TOCM. aitd a grotitir^ r,t«t»er of wther or^anuat^cr.s aU: ;cf,n^ct ft i 0 and

00 widely applicable tech^alosles *ffce solar cookers and 

7*.ese ors^uattsns ire 

concentrate an specific tecfiftaSogy areas.

The «ffeer ^* clear ir^^Wdies and &T centers has expanded to include:
•IntenMKliate TechiM>i<?fy OevelopMmt Group Ltd. (London);•trace Research Institute fSte Anne <fe Sell ewe, Canada);

Tec*tno!:»/ tell (.lew De 5 hi); 
Researc^ irJ Action Division CtrfCk«w»,•Appropriate "e;^^:"^* Ie*tl0|»ent 'jnit ?a«"3na Industrial CfetelC:r**rt ..'viils-r, Iry'teer '>s £>pe«-5r*rt Station (Atlanta, ittftei *:«*€«*,•Volunteers in Tec^r.ica* *sst stance (Mt. Siinfe*", tufted Statw);•Division of Mlcrop«"ojects (Eindhoven, Netherlands);•Appropriate TechnoJc$y Centre flslasaMil, Pakistan);•Technology Consultancy Centre, University of Science and Techmilogy (K-.-cMst^ GfesftiJ;

•Agricultural £f*gii*eertr«3 2epartaient, the International Rice Research Institute (Manila, Philippines);•Earth Resources Development Reset rch Institute fMaslsi»§ton, D.C,);•Technonet Asia (Singaporel;
•AID'S Office af Science and Technology has fostered the growth of industrial research instit«tfts. The Industrial Research Institute of Central America (ICAITI) fn Gu.tawU and ethers have t/egun active programs. UMIOO, through the Itorld Association of !w«*jstrial and Technological Research Organlrations (MAITW).supplied Menbers assistance tr applied research capacities. In 1970 the OAS be­ gan technical assistance program in technology development areas.

"Jaaes UtterSack, ' ' The Role of Allied Research Institutes in the Transfer of Technolofy to Latin Ajsenca." Discussion paper 'Slooorington: Indiana UniversitySchool of Business and i»ASrAH, 19741.



Industries Development network (Georgia. U.S.A. );
•East Mest Technology a^-1 2«rs»!a^i«fi! Instate 'HawsM, U.S.A.),
-TOO. (M

flawy PVOs *re jwire &f tj!« a*»d «*sc Its services. A slfnificint ny»- 

ber use IT0€, Only i few ^se i^t wtfter •: ;e*r?r»,j»«ijses s*" ctnttrs,

Technoott Asli, a csnss-rtur c* *s«4'i e'g *;*»'-*!?§ jr-s^ps, responds to 

SIM 11 fndustry «nd private ageficy pT-sblww Awt*- Poverty, ltd. (UK) u$ts 

LOC and PWs prod! era for stjJent «rt tr i^C4t*or-il e^icatloa classes.

Sane t*cis»9Si*§/ initttji*'* oU.,«'i.tai6 »,*! ".ei^^s'ogy traf-.iuj M- 

teriils. » TM, "oope^atlye lespe c* tHe :JSA. ^"4 t*r.e jnlfersft/ of Wis­ 

consin's Caoperittve Ceitf- ftatt tft^elcptii t^a^tns packages , which »lffit 

be acr« widely Jissersi-.Atel.

ilst all FVOs need to ase a«d Nt In close touch w1t*» technolofy centers. 

Infomatfon netMirk organizatfofts Hke I TOG, Tecttnonet Asta (supported by 

IDtC-Canadal and the !*»!! I raj js try Jevelopwent lietwor* at the &eo'rgi* 

Institute of Tecftn3l0f,» pr5*'idt descriptive iBfgrwitlcin a« existing afH- 

cyltura! and *pj»Hei-t-r ^jst"*nal institutes

Vet, several FVOs, Including S«K with «u!tf-p«rfose objectives like 

the CcMKrnlty Oevelcpwnt rojr*dat?cn, Catholic Relief Services, and the 

Hear East Foundation, are t~z*el/ Mnfced with applied research orfaniza- 

tlons. These centers provide significant resources for field adaptation 

of seed varieties and far* f«ple«ents In conjunction with the FAO and such 

international crop-specific ntiwsrfcs *s international Rice Research Ins­ 

titute CIRRI) , International Hatze and Wheat Inproveaent Center (CtMIVT),



and CIAT (International Certer of l

The toear East Fo£>&fati«>r*, collaboratin

tatior, fit'3 Ujtisfs *«" %';..,? :* ra^ 

vfdatf by the fRil '£^iltppi»?f?5'f anil 

testing. Only a few P/Os j$e t**e 

institutes.

There are several app'te;-!«|jsl>*!jl 

pines Institute for S.-3 

Center in lisas', 

ttiese

i*ff» T » supports an *d«p~

*e **CC «*ses seed pro-
.*

results of fitltfthe*?

natf*i ? 5*" ifrfcjltural

1 ' • k.
as the Philip­

a " # If.jjst«*tes aid t*se recftf?olog,y Consultancy 
r Jai* '«•• ''cat** '••*> r""?«rat«o« fe-et»»ee?»

tecfinologies.

Testing^

re a teclinoi&g/ is kcates, it «asl is* f *®li tested, ao-nltored, as­ 
sessed, awl the resjsts dusevtnated. Seyowl a b*sie *§re«Knt that these 
steps ar* necessar/, ?*>s *«»e #a-«*?j »'a«s ^»r * rf» !•; i:,, ties.

PVOs face sever*! t3'-«"'C'»"s 13 testing te:^^*slcgies. Hiny cannot pro- 
vfdte Adequate *'*&&!>?,. 3 for 'eistls'lH/ expJsrattar dft^ p^lot testing of 
alternitf^e tec^notc^^s. *fte/ are reivctant to diweri finding fnxi 
operational prejecfs t-: e^e^t-rental or even pilot projects having slgnl- 
ffcaiit researc*". casts ** "**'&* ''a rely have aitiaate siaf fi?»| to

*Tlie5€ end nine other organizations pro¥!«te training sad are respon­ sible for genetic research ar«jl #!«1d adaptation through an extensive of
•'•Several PYOs ds condwc! 4e tailed evtluatioits, e.g., AfSCs Barpali flndti) ifter ten /ears and *W*s _S0c I O"£cono»ilcT S tady of Fos ter limits Plan of Bolivia, oilers can be expected to do scTifitn Develop»nt Prog ranGrant monies.



few PfOs could or woi*»d ase ttieir projects primarily for testing if

the testing was not clearly consistent with local needs and desires.

However, a sffrsi? ka»'t rjrte» tf cast* »-e»e* ? i c^terfeace of technology
t

and receptive local condition *or test»p-g ror exsple, MCC's dtvc-top- 

•ent of sun-protective net* f ^r covering vegetables n^ Set swam iiwl CJtH£'s

iBprtfiHitetJ jiite rso^ffif i»: 6-ir.f »«j»es^ ir/c"; ve en-sHe testing. CAME 

Is also current Ijr testing tatHtfofs t*ctinis|ues <n three cointrSes. Ttie 

experiaenUl desiju is ca«-ef-,!'y c0!Rt*'2t!«€ an^j should eiRhaiKt the k»oi*- 

ledge of aUertiative csel^'fDlqjIes. '*"& «*i»*?^r'St Certrtl Comlttec (ICC) 

Mintifns exp«r«wenu? plats and ^teld tests rsa* seed *arlttl*s with l»-
!**e

Fr»ncH Hetfiod '/ f ?*t C3w',at1on 0ev«iopR*ut Cente* describes the 

testing process followed ir that organ I zat tan: *ftMJi»f»s west project ini­ 

tiative aw rests IP the countries tttexset*€S, iOC often identifies 

potential projects t*»r0|.^i* fpteractls^s wHfa sca^s^tc specialists and i t 

0 groups outside tOC. £DC provides & e«tns of testing the applicability 

of innovat^e sjgjesttans «>•!*" i^eciaHsts ir at^er countries and Inter­ 

national agencies »»•.; -a/ se *^tertsttd. M!|?ere there *s interest* £9£ 

can coMpIenent the spec iaM zed expertise wit*» Its capacities for situa- 

tional know)ed§e« prs§ra" sle$*5*"» fapi«p*ifit«tfoft and administration."

The quality of PfS project asstssaent varies greatly. PVOs general ly 

agree itstfever, that they do mi want to establish specialized evaluation 

units; P¥Cs would prefer to otta*n evaluation assistance fro« other 

specialized PVOs like M«r!d tcfucatisn, World Neighbors, and the Educational 

Development Center.



Itorld Education, Us mny services, provides efaluatfon assis­ 

tance. Its approach views tec Sinology as i cor*psnent of larger efforts 

tiid overall pro^ra* effects. World Cducat*?** a^J VITA have recently
#

proposed i joint project te evaluate the suitability and usefulness of 

AT manuals to the ssall ^»r^«"rs an«S rural »1l1ager5.

Host PVtis itsseraifiate i*,"*s»j r»-,.;e:*, '"£ j r^atior t^.^ajh newsletters 

or sfnflar fomat*. There is »ery little d1ss*^R3tia?i into «ore fonml

toe organ tiz^ti ̂ r. reports t*?e jjnrgr^ss c»f tts projects fn quarterly 

re^ports, Kon#ever« ITS profr*-* t^fectlveiess evainaticns art carried out. 

A staff p«p*«er s^/s, nit *«»<? a *e^ic'e for sr***44ing t*»e *ora within 

the family. That u, e*c^ f ie":4 director writes a Ouirterly Report uttlch 

Is duplicated a«d a c«-pi«te set gees te etc fc p-rogra* country. That Quar­ 

terly Report contains a progra* statistical sectloi* whic^ enables us to 

trace program progress, bat it will not tell ys a thing about progra* 

effectiveness an-d this % s pre:^ s ely »?iere we want ftelp and know that we 

•ust detHe in e*a»jt?"?- -*.*.; -H»'. %e «*;. *^i-e re**»* s' spreading tt*e 

word to o«r csn^tit^erats . fc-.t »*e »uve m time ^or professional writing for 

pyb Heat ion.

This sUtement strr»§r»ies 3*ff1culties faced by acst PVOs.
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AND 0?FCKTUN:7I£>

PfCts 'r §«*»»-«' « r »f *." ":, f - :* *•*'•***/••; ..«-ji"." • a*Hrv Most PtOs have 

only HPIIIHJ teclw<;is' t.r*>t&pp*nf -'apafeP*ty This »$ ^fleeted In 

P¥0 project psaitr tr,j ;>*•„•:%'**•«:%,

For AY needs artf &pfo t«»'.H!es t; t/t a.«^oat»t> assessed, a 

feisibflity stedy and dest^r process is often necessary. 

«a«inatlon of the prfjert anyire-ment »:•• apt ts be shallow, and only 

staixlart tecMM*"c iS«es a "« '-*fc^ t :•« „'..•»«$»<*£•"e«L Ore PfC respondefit 

believes eac*> p^ject «»":,i4 ?*aye 5 prt- *r«ves!r«rt ^-aptact $ta :tw«nt. 

The state**?-* sttou«> «%';*•;»

1. The te*4«*uSi^y H:el*,

?. The in*1«eftce &f tfre prcjtct's strict-re, scale, «ftd operating 

style on passible techiiical edicts; awl,

3, ?he -project s *«?**«*a t'to »*f' ct**ef sectors and projects.

Catholt: fcel»ef Ssrv^ ei ^C^Sl provides a *ec»»p1cal assessment fund 

of |IO,CMXM5,'/H: se»- p«-•*;<?-. * t:- ccr/J-j^t f .r^tf-jrt project feasfisiHty 

studies. CIS uses «ft-ce«RS»"y and regional consultants to provide techni­ 

cal assistance at me project fnitfatton stage.

AT needs t,sy erserge l.i "•;; f^jecf irp'sf-ertattvin «rh«n thtre Is little 

tl«e for a techiwlofj search to deternine specifications. These rwtds, 

not easily prc-spectficd during the project design stage, mst t»t resolved 

quickly or a project ray fail.

Thws, staff atHbfs or consultants with a technical background are neces­ 

sary to properly assess a project's technical souraJness. Those PVOs with



technical stafft in agriculture, health or snail industry can best identify 

a locality's characteristics affecting the specifications of technical is­ 

sues. For example, the Hen-.jn*te Central Committee and the Farmer's Brigade 

needed a detailed assessment of son conditions. rctnfiH and manufacture 

costs to design a MU!tl-purpose agricultural tool in Botswana.

However, as noted above, nost PWs ds n©l ^*>e tne necessary financial 

or manpower resources to properly assess the teetwtca! compomtnts in altfeer 

project design or Implementation stage*. They are Interested in 'doing1* 

projects, not developing prototypes. Tfits H pirttally a reiult of limited 

financial resources,, but primarily because of organizational pHilotopwy.

VITA has responded to this pror*«m> by developing a '*ma1t order* approach 

to technical information requests. This approach nwris poorly. ft'Tsl re­ 

ceives over one hundred technical requests per ismtli. Many are general 

inquiries containing inadequate technical and c@nteAtjai data. VITA en­ 

courages the requestors to better specify the problem context. Howe%«r, 

PVO technical capability lipits the degree to «diich the proble* contamt 

can be specffieJ.

When the protier context ts not adequately specifier, problems occur. 

Windmtn pymp-s railed in S^lnea Bissau btcayse seasorwl and daily triad 

velocity was not neastired and mintenance requirements were not thoiHMfhly 

explored. Suppleneitta) pump system caused additional problems and caserne. I

In addition, soa* technology problem are so co*plt* that they can 

be personally coMunicated to or directly perceived by t technical expert.



This severely Units the utility of sending proolvas to R i 0 centers and 

cleari nf houses for a nail response.

Thus, the linkages sei*«s« field-based P¥-5s and sources of infomrtlof* 

*»< R i D are weak in «*ay caves, Ti*e field-biased PV0? sjsfarate in cot- 

plicated environments. The/ art confronted by * wide array of applied 

technology centers whicl^ specialize ir. vanci*: fields sf tecftftftloi?. For 

the* to effectively assist PVOs adequate technical specif f arsons are

Only a few tec'tiwslefy centers offer teekElctl consultancy services.

WOf often need flexible consulting issHtarte in tedhfRical «itten, 

including Marketing problems and adept«tion of tecttnol^fes to lecal 

Notn and natural resource reqtifreMefiis. This requires capabilities 

tlit abilities of local PVO staff » I.e., Vocal personnel trtining In the use 

of a particular technology.

Thus. • aajor PVO weakness is in technology need 'isintifvcation aiw* 

starches. There appears to be a ?«ed for better backs topv>ing and a strtftf/* 

thtfiDng of network ifitfcafes,

A second P¥0-%T process weakness is 1n the testing, &ssessamit, and 

d1f sail nation of AT exiieHence. Few PVO-A? projects Have been extactsiivly 

dociaentad . and even fewer h*ve been syitawtically i«or;it&n»d or enalyiad. 

T«t it if necessary for technology centers and clearfi*gJto«i*ii to ha*e ac- 

osf'4 to r-roper docuaentation of PW-AT txperiences, if Inforvttion Is to 

be r"iilt frw txptrlenct <*«* tflfta»tr,iti^ tfftctlvtly.

PVOs in general should not be ejipect*^ tc eaiiansively test, evaluate, 

and dissfiitnate technologies. Their r«,sr'urces are 1 flitted and their 

operational nodes are action oriented.
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Several PVOs stated that a significant bottleneck in technology center

utilization Is that the centers often treat only the 'hard* technologies.

Th*»y do not tr*$t the ««!" *?rs«i**s or bus? wesson's ptpoblens as system
t

requiring comprehensive approaches. Grganizttion-building. sconcnlcs, 

cultural considerations ana na^agaaent are .rtseparalle frcwi ttee "hard* 

technologies of rwchines an-d  *£> ... *pne^* t-rf^T-i, an overall developaewt 

Mcafciiess Is that the 'softer technologies are often ignored or 4ealt vltli 

Inadequately In project design and iapleaeniat'on. The "soft" technologies 

ne«d to be better monitored, assessed..docunented and disseminated. TM$ 

requires exapnsian of the scope of bacicstspping and Infarmitlon network 

linkages.

While PVCis hive their weawjesses they als& exhibit certain strengths 

wtilch other development entities l«ck. Fcf example, PVOs have fsr ss»srt 

flexibility than do o/jverraent and bureaucratic entitles. They cm •?*- 

periawit wore easily with new projects, without excessive bureaucratic 

justification and political and foreign ooiicy i«p*!eiifa*is. They dteon- 

strate a history of working *n r»jra' areas with the poorest Majority and 

have built wp a good reservoir of experience. In fostering efforts to 

develop and use AT, it would certainly be worttwhile to tap that reservoir 

of knowledge. Better backs topping linkages awJ disseMination would serve 

this aim.



iv cornys IONS

A. Genera!

Examining the relationships >s? "appropriate technology" and "private 

voluntary organizations*1 is a bit 11k* considering the possible associa­ 

tion between "good recipes' ami "people who l.ve  **» Parses."

Appropriate technology In essence means good/' technology   

technology which both **o»*ks and serves desirable social And economic

•IffS. It thus covers a vast and varied tern**-. '•^•vait« voluntary or­ 

ganizations are fmieed a heterogenous group of entities. They cm of 

$*vtra] different types «t>en classified by *i/.s, foms, and nethodi. 

Tliajy do difffcrent kinds of things. They work in different places, ttefly 

of thai are concerned acre with numnitarlan assistance th»n with th« 

development, ideRt^lcat^n, assessnent, applvation, ar^ d1sse«1 nation 

of technology.

Yet there is an important (though not exclusive} nexus of these tw 

things -- appropriate technology and PVOs as vehicles for proHOting and 

applying it. in this report we to to exmiw ^t^pects of that news,

PVO experience shows once wore that technology is always Instrumental 

The word 1s the label for a certain kind of response to a need or problea

— a response whose nost distinctive quality ;-s deterwinateness.

By definition, a technology 1s a recipe whose ingredients and pro­ 

cesses are well-specified, and wtiose effects can be predicted with



assurance. Thus the crucial Issue of appropriate technology Is to find 
or devise and to apply the Hght kind of technology, when the factors 
which determine rigntness are not a3*p1ete!y contained within the t«ch- 
nologic*3 recipe.

PYOs are distinctively Interesting as vehicles of appropriate taeh- 
rslogy because they include nany organizations with earthy and Intiante 
field experience involving the compelling objects of current dcvelop- 
pent concerns t the poorest of the poor. Thus ttssse organizations offer 
special praise of good judgment in defining concrete prob 1 ants, in 
helping assess the potentials of technology as a source of auspicious 
response to those preist«*$, and in Helping deliver such technology.

Appropriate technology is not the exclusive province of PVQs, nor 
are PVOs exclusively concerned with this subject. But they do play a 
part in harnessing and promoting appropriate technology, and there ar* 
ways in which that general role *fgnt b* efinanced The aim of this 
report have been to sketch the nature of the Involvement of these orga­ 
nizations in what wt have labelled "the process of appropriate Ucnwo- 
lofy.* and on that basis to outline sow needs and opportunities.

Our «ost general conclusion is quite slaple: "Appropriate tachnology* 
is certainly not the panacea envisioned by sow txperts. The tern itself 
is an invitation to debate. Yet It dots contain, or can be given, wrtfcy 
swbstance. And there is a fruitful relationship between the ideas asso­ 
ciated with "appropriate technology" ssd capabilities and potentials with­ 
in the domin of the private voluntary organizations.



B. Some Specific Findings and Suggest lens

The mjor findings of this survey Identify needs for buttressing
t

the supporting resources available to PVOs, ana for extracting and 

disseminating lessons frm their expert eixe with the U>L iutna«iiL and 

use of appropriate technology,

A few additional findings and conclusions are worth noting htrt: 

Ofw set concerns possible needs for additional Information: 

1. Are certain promising fields or topics of appropriate 

technology be lag neglected? Goes the *1eld experience 

of PVOs offer guidance Identifying such fields or topics? 

Frois this United study we are unable to answer this question. The 

wtter could, however, be addressed as one aspect of the dissemination 

function discussed earlier in this report,

Z, It would be useful to further examine the potentials of 

AT sources within LDCs. A number of PYQs have expressed 

the opinion that IK sources of technological expertise 

should be nurtured and used as much as possible, for 

three reasons.

a) I DC institutions presumably have a greater knowledge 

of their environments then outside organizations. There­ 

fore they are likely to provide relevant and workable 

technological Inputs.

b) Reliance upon LDC sources of AT can help build In­ 

digenous developmental capacity, which Is certainly a 

desirable objective.
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c) LOC sources of AT §rt less costly thin the 
at term lives.

The first of these assumptions Is, at tMs point in our studies, pro­ 
blematic, it Mould be useful to have «ore Information on PVO experience 
with LOC sources of technology, and additional insights into tfte possibi­ 
lities for selectively building and using LOC sources of AT. Inasaich 
as appropriate technology is not the label for a clearly bounded set of 
artifacts or recipes, 1t would be necessary to detemine, through prac­ 
tical inquiry, vtiat concrete AT needs and opportunities might be best 
served thrc^gh LDC sources, and how this aight be done in ways Involving 
PVOs.

As part of our conclusions we would stress another point: technology 
1s not jw*t a syncnyn for engineering. Appropriate technology ejicae» 
passas the idea of "soft" technologies, such as ways of organizing and 
operating processes, as nell as the acre conventional "hard" technologies. 
Appropriate technologies nay also be roofad fn custom and traditions. 
Certainly, as noted earlier in this report, the vital conventions of 
particular societies and coamnitles can nave large effects upon the ap­ 
propriateness of a techwolofy — e.g., the two-handed plo**- ulildi «ay 
appear to be superior to the existing state of the art, but afifch aay fee 
at a given tlae qu»t* ina^propriafc for non-technological raasom. In 
general, there is a large potential role for applied social science In 
the broad effort to proaote appropriate technology as a aearis of develot- 
awnt. This role is not Hailed to assessing the suitability of technical 
artifacts; it includes contributions to the design of appropriate way*



aeans for enacting and disseminating various kinds of technology, 

finally, m turn once More to the topic of Indigenous capacity- 

building. There are «§ny ways of serving this din. "That Is not to
r

suggest for a moment tliat .nstltutlon building In developing countries 

Is easily achieved. Nevertheless, we have always been of the convic­ 

tion that unless we can transfer to a given developing country a 

capability which will eventually belong to and be controlled by local 

people. In the long tern we have accomplished very little."

Organizations working In enterprise development offer Interesting 

Insights Into capacity building. Three were interviewed In depth. 

They Included ACeiOif. Partnership for Productivity (PFP) and Tectinoserve. 

Each worts with Indigenous organizations. ACCIOK primarily provides 

technical assistance 1n planning, organizational development, and 

training. PFP 1s training small business extension agents 1n Kenya. 

Technoserve's Alenfam cane-sugar processing project. Initiated by a 

Ghanaian. Identified not only the need for adapted technology but alse 

for training local unskilled labor and Introducing marketing research 

and development skills for Alenfam Managers.

All three froups tell eve "appropriate managmwfit* is necessary to 

complement "hard* technologies. The key question Is not how to develop 

a particular process or piece of equipment. It Is to find ways wntrebjr 

Africans on their own can and will adopt and adapt such developBtats In 

the Interest of their own society. Furthermore,, this means that these 

developments should be capable of becoming economically useful and viable



they are no longer the subject of being Introduced by Western 

technicians... *

The Importance of indigenous capacity building, and the significance
t

of social, organizational, and econoaic Issues, demonstrate once aere 

that tfee crux of a concern with appropriate technology Is not, and can* 

not wisely be, upon engineering, in practice concerns with appropriate 

technology «ust be wlded and blended Into concerns with astute prool'eB 

analysis, practical project design, and effective 1«p1eHentat1on and 

asses saent.
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Ace ion International

The African-American Institute

Africar*

Agricultural Coop Ocv Intl

Agricultural Ocv Council, Inc

Agricultural Mission*, Inc

Aiaerican Qentists for Foreign 
Service

American foundation for 
Overseas ilind, Inc.

American friends Service COM

The American Lutheran Church

American Ort Federation, Inc.

The AsJa Foundation

•oard of Intl Ministries

CAJtC. Inc

Catholic Keiief Services

Christian Children's Fund, Inc

Christian Church

Christian fceformd World

Church World Service

Code I. Inc

Colueben Fathers

CoMwnlty Develiaipeaivt Fund, Inc

Coop League of the USA

Direct Me lief Fotmdation
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APPCJIviX

ommiunm
education Deveiopaent Center

Episcopal Church of the US

Fa*Hy Plannlnfl International

FCH Services Inc

Raster Parents Plan

General Conference Hennonlte Church

GocdMlil Industry of America

Me i tar Project International

• 0€AS, inc

institute of International Education

interehurch Helical Aaslstance

International AasoclafJon for the Enchanee 
of Students for Technical Experience/US

International Gavelopeant Fund, inc

International Educational gevelnprnant, Inc .*%
International Institute of Mural Reconstruction

international Moad Fund

International Voluntary Services, Inc

IMl Mesoarcn institute, inc

UK Kailo«? Foundation

laubecn Literacy, Inc

Lutheran Church of toerlea

Lutheran World Fund

HaryknoH Father*

K»ryknoll Sitters Center

fteals for HI I lien Fund

MfSPOItSC TO 
HAILED QUEST I0MMM 1C

VISITCB FOM 
IM-6CPTH

X

X
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Assistivica Program, Inc 

Radical and Surgical Retlaf Co**i$sion

ice Central Comitea* 

Hanoonita Economic Development Association, Inc

National Association of the Partners of the 
Alliance, Inc

National *HN Club Foundation of Avarice, Inc

National Rural Electric Coop Association

Near Eest Foundation

New Eyes for the Needy

Operation Crossroad* Africa

Ox faa>-Awe r I ca

Pan American frevelopaant Foundation

Pertnershlp for Productivity Foundation 
USA. tnc

The PatfefiAeer Fund

The Paul CarIson Medical Progra*, Inc

The Peope-to-Peopla Health Foundation, Inc.- 
Preject ftope

Planned Parenthood Foundation of Anarica,
Intarnatlonal Division of Faally Planning

Prlvata Afancles Collaborating Together, Inc 

Project Concern, Inc 

Project Endeavor 

Research Corporation

Sudan Interior Mission 

Teclmoserve, Inc

1

1

I

I

X 

X

X 

X

X 

X




