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A PROPOSAL FOR A REPRESENTATIVE SERIES OF 

APPROPRIATE TECHNOLOGY STUDIES AND ANALYSES 

Description of the Need 

* The concept of "appropriate," or more recently "light capital," technology 

has been current in the last few years. These terms refer to the employment 

in less-developed COllntries (LD(s) of more-or-less simple technological solutions 

to lanjelv enclemic problems, in \vhich the emphasis is on making maximlm feasible 

use of the lucal factors o~ production which are in grEatest supply (typically 

labor) and which require the minimum ai~ount of scarce resources (character

istically capital, especially foreign exchange). It has been observed that 

in a large. .lllmber of installces, soLutions or partial solutions to indigenous 

pro,'lems arc rroviclcd through employment of tecl1l101(1gies that have their origins 

in thp more develo!:Hl countries; these may pres(,llt sub-optimal answers to the 

needs of the LDes in terms of making the best possible use of domestic resources 

in the process of problem solution, process development, product design. resource 

utilization, etc. 

One consequence of these observed conditions has been the establishment 

of various 0 rg,miza tions. the emphasis of whi.ch is in act i vi ties tha twill 

point out the advantages of better-considered technological applications, the 

devisin~ of more appropriate solutions to LDC problems, and the dissemination 

of the results of these efforts so that others may benefit from them. Thus. 

such organizations i1S the U.K. 's IntermediAte Technology Development crollp 

(in which the latE. E. F. Schumacher was so prominent) and Volunteers in Technical 

Assistance (VITA) have been organized and have functioned with telling effect 

for some time. More recent has been the establishment of Appropriate Technology 

International Corporation, a creation of the Congress of the United States, 

just now get~lng undeD~3y with the definition and development at its system 

of operation. Other instances of similar organizations and efforts can be 

cited in variolls countriAs such as India. 

One of the difficulties related to the concept of appropriate technology, 

or the increasingly heard "light capital technology," has been suitable definition 

of just what is meant by th~se terms. Perhaps the best discussions of this 

* For a definition of "light capital technology," refer to Appendix A. 
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1 subject aPgear in Schumacher's now classic work entitled, Small 1s Beautiful, 

and 1n sucb other definitive works 8S Owens' and Shaw's Development Reconsidered. 2 

Many elaborating short discussions have appeared more recently 1n the world 

literature . Perhaps one of the best criteria of the appropriateness of a 

technological appllca~ lon relates to its relative cost and effectiveness 

1n cr.eating "work pla,}es, " or new employment opportunities, direc tly as a 

cf)ns~ : i'tuence of it9 utilization . 

Presently there 1s some discussion of the tendency to state in at least 

some LDC quarters that the ~erms "appropriate" or "light capital" technology 

equate with the generally discredited phrase "intermediate technology." which 

connotes in the minds of many a covert effort on the part of the developed 

countries to foist off on the LDCs various obsolete or obsolescent technologies 

which have long since been "written off" in the developed countries . 'this ~~ 

the effect r presumably, of restricting technological advance in the LDCs to 

ineffectuality. 

Without attempting to further define, or defend , the effects of utilization 

of such technology transfers, it is observed that there is need for more 

examples of appropriate te hnological innovations from within the LDCs which, 

by general consensus, are considered to have been effective in terms of their 

overall utility, including their beneficial economic and social secondary effecto. 

';;uc.:n t! :~amples J to be useful, should include sufficient: attend;:mt infomatio 

to enable some comparison to be made amongst them. in an effort to determine 

what their common elements are which may be applied in the conceptualization 

and planning of programs to achieve such benefits in other LDC c rcumstances. 

Consequently. ? imply a "catalogue" of such examples, without supporting informa-

tion as to the essential elements surrounding either their success or lack of 

it, would be insufficient for the purpose. Needed is suff~cient information 

on the origins of the problem, the mean. by which it wa.~~Ught to the attention 

of the solution-finding agent, the methods and proble~ encountered in reaching 

its sol~tia~t aspects of gaining acceptance of it by the user, and the second

order, economic and social consequences of its employm~nt. 

1 Schumacher, E. F. Small is Beautiful. New Y~rk: Harper & Row. 1973. 
2 Owens. Edgar. and Shaw, Robert. Development Reconsidered. Lexington, 

Massachusetts: D. C. Heath & Co. , 1972, 1974. 
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It is the thesis of this concept that it would be both possible and useful 

to identify and adequately describe a sufficient number of instances of such 

appropriate applications of technology in LOCs, to afford a referenc~ point 

for analyses and postulation of generalized techniques for arriving at such 

solutions in the varietv of situations that characterize the Loe environments. 

Pu~pose of the Proposed Research 

The purpose of the research proposed in this paper is: 

':'cJ d2'.'elc,' :! :3uffil~l>nt ':ni,3tj' of c::;se 11i_steries of the /q::pliC::1tion of 

appropriate or light capital technologic" to m[lke possible thrdr comparative 

~nalvses for the purpose of deriving a generalized mnd~t or theory of the 

proces~ for developing optimiz~d technoI()gical applications, including identi

fication of comnmn problems and difficulties encountered in such nrocesses. 

Research H2thoci 

Fortlln:,tely, there are a significant number of institutions dispersed 

throughout the LOCs which have had broad, "hands-on" expe_lence in the develop

ment and ilpplication of appropriate techno10gies--long before such applications 

were given this particular appelation. These institutions number over 80, 

and many have be~n in existence for a suffl('iently long period of time to 

have accumuLltcr! sl2;T"ific2.nt numJers and varieties of examples of such appli

cations. These rese<lrch institu':ions are accessible and, based on current 

knowledge and experience of the Office of International Programs (OIP) of the 

Denver Rese.'1rch Institute. arc ~,.~, _' to be \villing to cooperate in .:1 program 

to develop a reprcsent.:1tive variety of such cases for compaYison and an.:1lysis. 

These research institutions are not only the sources of apprcci.:1ble 

case history inform<1tion b.:1scd nn their mm experience ir. tlH~ gencL'ation of 

technolGgy, but bec~use of being an integr.:1ted fe.:1ture of their respective 

national scenes, they are well situated to identify other agencies in the 

country that have been involved in technology generation and .:1pplic.:1tion. 

Thus, they may serve as the means of implementing a search for appropriate 

technology applications through identification of ~ndividuals and other organiza

tions so involved, and the enlistment of their cooperation in the field survey 

work leading to development of case histories. Another principal advantage 

of involvement of these institutions is their ability to gr.eatly facilitate 
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the preparations for and carryIng out of field 3tudieiS based 0n their language 

capabilities and general lo~al familiarity. 

The VSAID ~issions in survey countries are also pulential sites of 

appreciable assistance in carrvin~ out field studies--to the extent they a·e 

able and wil;ing to facilitate the work. t~elt only ran ~Ils::;inns be sources 

of ideas f~lr stlitabll' CdS!:" stlJ(li~,,; bdc.;ej (Jr\ their 'lWfl prngr;lms but ,q1so could 

generally surport the survevs in various ,·layS in terms uf inj,-:rmati()l1 and, 

if circumst,llWl'S permit, modest eommunil3tic'1' Llnd l"g:i.Slic .'ll'l'[Inul1odations. 

The rlissluns, :It: L"ur:::.e, stand to benefit bv ~he rrOdtlctiC1n elf a series uf 

2.ppropriate tc::chn,llogy case histories and JnaJy~,es, becduse ut' the importance 

this subj <"c' L has assullled in development L: irl' les ;lnd as a SC1urct.: of ideas 

about technolc1 ,;v for pDssihl~' imrlemenlation ill their (lwn ,1re:l,C; of responsi

bility. 

In de1Jc!upin2, u,-:et'ul examp] es llf <3.DDrupri:llc t('clinology L"pm a variety 

of sources, it \·/ill [)e nl','<::'ssarv t:' devi.se J unif(,rm questionnaire and .3.f'proach 

to the problem of c1icitin~ (':12 L"l!cd in ' ()rrr.aLilll1 to ensure that comparative 

analyses may be made. ThIs is espec!~llv neccs~arv if, as is proposed, a number 

of different indi.viduals \.,riLL be involved in the cnllection of tliL~ base informa

tion for subscqu~nt a~~re~alion and cnmrarative analysis. As mentioned in the 

section on "~h.'sc:riptioll of the Need," the more important infonnati'Jn derived 

[rom sucrl .1 "t.il,,"" ,1~:1y \,rell be rhJt the descriptions (If the appropriate light 

capital technologies themselves but, rather, the surrounding circumstances 

us to hmT the protJll'm was initially defined, the research Jpproach devised, 

the probler.l,s of g3.inin~ solution <3.cceptance by users, and the consequent 

second-order effects the technology may have had in terms of economic and social 

impacts. 

Consequently, an important aspect of the research will be development 

of a comprehensive intcrview procedure and adequate indoctrination of those 

involved in the field work and in its utilization and reporting. It is antici

pated that interviews with uscrs and others associated with the technology 

outside of the IRI will be required. 

DRI's experience in the planning and development of LDC case histories 

indica tes tha t ,J. t lc;as t seven full days should be al lowed per count'cy. This 

amount of t:'TIC is adequate. however, only if advance preparation t·.~!'ough local 

institutions has been well planned and executed. LDC environments typically 
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can result in dissipation of days of effort simply in the process of identifying 

and gaining access to potential survey respondents. 

It is re.:lsonabJe to expect "'ne useful case history, in adequate depth, 

I .r country visited. [n unusual r.:irc~llnstanc:es, two or even three may result. 

The 3ubsequent analysis of the field study results will be performed 

by an analyat \.;it!! ,.'u,;l.'ul experience ,.;lio will involve the SUTveVllrs closely 

in the anal vsis nroct.'dure to assure that uniform and accurate use is made of 

the data. 

The following institutions and countries are proposed as possible survey 

sites: 

* 

Central American Institute of Industri3l Technical Tnvesti~ations 
(ICAITI)--Guatemala City 

Institute of Technical Studies (IIT)--Bogot3', Colombia 

Institute of rUning .:lncl "!d"llurgy (IH~1)--Oruro, Bolivia 

Dominican Institute of Ted'l1olugy (II\DOTi::C)--Santo Domingo, 
Dominican Republic 

Escuela Superior Polit~cnica (ESPOL)--Guayaquil, Ecuador 

taborao:..Jrio T6C'n ic.J de Uruguay (LATU) --?-lnntevj deo, Uruguay 

Insti~'lte cf '~l.:hpi('{l Studic's (T".'T)--Saf) l':->Illo, Brazil 

Royal Scientific Society (RSS)--Amman, Jordan 

National Research Center (NRC)--r.airo, Egypt 

Laboratoire Central--Tunis, Tunisia 

Appropriate Technology Development Center (ATDC)--Kumasa, Ghana 

East Africal_ Industrial Research Organization (EAIRO)--Nairobi, Kenya 

Pakistan Council of Scientific and Industrial Research (PCSIR) 
--Karachi, Pakistan 

Council of Scientific and Industrial Research (CSIR)--New Delhi, 
India 

Not all will necessarily be visited; this will depend on making satis-
fact~ry preliminary arrangem~nts leading to a productive field stl:dy situatinn. 
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Ceylon Institute of Scientific and Industrial Research (CISIR) 
--Colombo, Sri Lanka 

Singapore Institute of Standards and Industrial Research (SISIR) 
--Singapore 

Applied Scientific Research Corporation of Thailand (ASRCT)--Bangkok 

Laboratories of LIPI--InJonesia 

Korea Institute of Science and Technology {KIST)--Seoul, Korea 

Nation~l Institute 0f Science ~nd Tpchnology {NIST)--Manila, Philippines. 

The research will include an extensive review of the related literature 

and development of an appropriate bibliography. 

~taffing 

The project will be organized aDJ directed by Donald Evans, with the 

assistance of Laurie Adler, who will be responsible for questionnaire development, 

coordinating report preparation and dissemination, allJ organization of a 

presentation. in Washington. of the study results. 

The field studies will be conducted during scheduled visits to the 

respondent institutions by these OIP staff members (biographic informat~on 

appears in the appendix): 

Reporting 

Lauri£. Adler 
Ponald Black 
James Blackledge 
Eric Ericsson 
Donald Evans 
~1ilan i{adovic 
Richard Roberts 

The report of the proposed research should have wide receptivity and 

usefulness in view of the importance being assigned to the concepts of appropriate, 

light capital technology. The timely appearance of the study preliminary 

to the 1979 UN Conference on Sdence and Technology for Development (lrnCSTD) 

will provide an opportunity to utilize it in connection with this signal 

event in the consideration 0: the relationship of technology and development. 

It is proposed that 5,000 copies of the rc~~i~ 

conjunction with the UNCSTD and for other appropriate distribution. 
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The Westview Press of Boulder, Colorado, which has an extensive experience 

and title list relating to development subjects, is willing to enter into an 

agreement to provide the 5,000 copies, at cost, in return for the opportunity 

to publish the study and promote it as part of the publishing house's regular 

activity. Th~ ~stimated cost of each copy is $3.50, for a total of $17,500. 

DRI wil~ jUrpc) ~(iitL~ ro?y ~~d suitable illustrations to Westview, who will 

undertake the production of a quality, sGft-cover book of approximately 250 

to Jon p1ges. 

Time Required 

The project will require eight months for completion from date of institu-

tion. 

Funding Required 

Required are funds for the staff time and travel to carry out the field 

stl~ies, plus the necessary time for ~n~ly3is and reporting to be carried out 

at OIP in Denver, Colorado, and in Washington, D. C., and for ?ublication of 

the resea~ch report (see following budget). Some of the cooperatillg IRIs 

will require funding to meet their costs of data collection and preparation, 

staff time, etc. 
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Estimated Budget 

* 1. Staff time 

Professicnal 

26 person-weeks (5 days each) @ $1,900 

12 person-weeks @ $870 

Secretarial 

10 weeks @ $350 

Total Staff Costs 

2. Defense Base Insurance 

3. 

$14,800 in salaries (4.65 person-months) @ ~8.75/ 
month/$lOO of salary 

Fees for Cooperating IRIs (estimated) 

4. Per Diem and Incidental Travel Fund 

Per Diem: 

Amman--7 days @ $62 

Bangkok--7 days @ $42 

'" Bogota--7 days @ $40 

C~iro--7 days @ $58 

-;' ..... 

Guatemala City--7 days @ $41 

Guayaquil--7 days @ $45 

Jakarta--7 days @ $56 

Karachi--7 days @ $72 

Khartoum--7 days @ $73 

Kumasa--7 days @ $78 

Manila--7 days @ $40 

Montevideo--7 days @ $37 

Nairobi--7 days @ $49 

New Delhi--7 days @ $48 

Oruro--7 days @ $22 

Santo Domingo--7 days @ $42 

$49,4()0 

10,440 

3,500 

$ 414 

294 

280 

406 

245 

287 

315 

392 

504 

511 

546 

280 

259 

343 

336 

154 

294 

$63,340 

1,295 

12,000 

* Staff time includes base salary + 16% vacation/sick leave + 19% fringe 
benefits + 86% institutional overhead. 
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S:o Paulo--7 days @ $68 

Seo~1--7 days @ $54 

Singapore--7 days @ $50 

Tunis--7 days @ $5~ 

~.rashington, D. C.--20 days @ $35 

* Airfares: 

Total Per Diem 

6 trips, Denver-Washington, D. C. @ $300 

Latin America (6 countries) @ $1,300 

Ea~t Asia (4 c0untries) @ $1,800 

North Africa-Middle East (3 countries) 
@ $1,300 

South Asia (3 countries) @ ~2,200 

Sub-Saharan Africa (4 countries) @ $1,900 

In-country travel (LDC surveys) 

Total Airfares 

Total Travel 

$ 

$ 

476 

378 

350 

378 

700 

1,800 

1~300 

1,800 

1,300 

2,200 

1,900 

2,000 

$ 8,162 

$12,300 

$20,462 

5. Report Preparatio~ 

6. 

Graphics and compositing $ 1,000 

Miscellaneous materials 1,000 

Reproduction (5,000 copies @ $3.50) 17,500 

Total Report 
Preparation $19,500 

Communications Expense, Immunizations, Duplicating 
Costs, and Miscellaneous 

Total Estimated Project Cost 

$ 1,403 

$118,000 

* t~ere other AID-supported activities are coincident. it may be possible 
to cost-share transportation expense, in which event thes~ .stimates--which 
assume no su.ch saving--will be on the high side. 
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APPENDIX B 



LAURIE ~OGG ADLER, ~esearch Associate, Office of International Program~, 
Denver Research Institute, University of Denver 

EDUCATIO:I 

B.S., Harkcting, School of Commerce, i\[e~oJ York University, 
1971 

M.S.S., Graduate School of Librarianship, University of Denver, 
1975 

PROFESSIG~~L EXPERIE~CE 

Novesber 1977 -
present 

April 1976-
pre::.enc 

1972-1977 

April 1977 

October 1976-
February 1977 

September 1971-
Setpember 1977 

July 1972-
November 1972 

July 1972-
September 1977 

Denver Research Institute. Responsibilities include: 
information-gathering activities fo~ projects and 
ongoing programs in industrial research institutes in 
developing countries; technical processing in informa-' 
tion ~utomation; proposal ?repa~ation; integration of 
information-gathering prOC2~ses within the Office of 
International Programs; marketing research and analysis; 
publi3hi:l~; ~lssL:;t~';:[,2. 

Assistant Director, University of Denver Publishing Institute. 
Coordinat2s a~L.l .:1J.:.1":',11.:ot.:;r.3 l;::::;titut:" activities ~.Jithin the 
University 

Market Researcher and Evaluator, Consolidated ~ar~2ting 
Service, Inc. Researched. compiled and evaluated Jata 
for market analysis--mostly real estate d~sographics and 
feasibility. 

Com~iler, Keystone Center for Continuing Education. 
Executed detail of Fortune 500's largest industrial 
compani~s fer ~2ilin6 list. 

Project Coordinator and Researcher, Western States 
Arts Foundation. Compiled directory of funding sources 
available to Native Americans in the Arts. 
Organized library coll~ction. 

Research Assist~nt, Genesis, Inc. Worked with various 
aspects of design and marketing to expedite client 
problem solving. 

Researcher, Samsonite Corporation, Toy Division 
Organized information from secondary resources nn the pool-toy 
market. 

Most of the above positions as well as many other short-term 
assig~ments were performed under the name of Research ResourC8. 



PlJBLICAT ro~~s 

:;.:lti";~ .\::!::::-io:::n .:1 __ -:::s and Culture: <l ~esource Directory, 
Western States Arts Foundation, Denver, 1977. 

Bou;·: r2vim.,s have appeared in The Denver Post and The Los Ang;cles Times. 

Li0~GUAGES 

English (native), reading knowledge of French. 



RO~L\l.:'~ r. 3L.\G~, Assist.:mt Director, Pro:Hams for Hanagement Development, 
and Sc~ior Rcsearch Scientitst, Office or International ?rogr~ms, Denver 
Rese3rch Institute, University of Denver 

EDFCATIm! 

B.S., Cle~istrv, Millsaps College, 1958 
U.S. Dcr,Ht;Tl~nt or :\,,;riculture, Soutilerr: Utili::::.ll:'on Pc;search Clnd DevelopI:lent 

"'ellLl~.J, Th'2r;;-.ociYI1arrtics, Tulane Uni ve rsity, 1958-1960 
Ph.D., Ch~mistry, Massachus~tts [nstitute of Technology, 1964 
Rec::':ci·2::t of :·ri':nl~~;0t·1 \!ir,i[1~ ::nd '!:.1.1\lf:::ll~t'.lL!.[1:; Cornpany 

F~ll0~shi0 and ~ationJl Institute of Health Fellowship 

1970-1974 

1964-1968 

".lTv'"'· n.'.C~:,·'rc~ Institute: Dr. nL1Ck's r:ujor functLms 
inclulic: trallsferrin\:i ma.na:,;e!r.ellt skills int'2rrlC1tionally 
and developing the management capabilities of starf and 
executives ,)f i·::;D ·,)rc_~:~~~iz~tioii.~3 tn ,-l(~I,ii~i\'n t.>.> liir:..'c[in~ 

all 311ch LH:tivitL.'~; cl'mkcccd by DP-I; ~ln;]ly:"'.in:~ the pro
ceS:;2:; of intcrI1:iLj,.1ILll tr,:msl",[" of i:1dustri.ll ;)I1d ,lgri
cultur:.'i. tt.:2ChllOloi~Y, as ,,~ll ciS tilL' processes '.;hereby 
inter:.:cJi:1 tf2 tec:1110 1 o:.~y is d'~s L;[1t~d. d0'Je lopL'J, dda~ ted, 
and cO::::-:'2ITia li:~cd 111 llCs:'; JC'.'t'lOflcd L:conor:L::s (LDE); unci 
strllctllrin~'. rt,s.>.lrc~1 J :1St: itu::c IJi"o_~r:1ms aj :::._'J at llpli1:'tino; 
the SUltUS :lI1d livill~ conditions ot segmonts 0:' LDL pOpUL1-
tioI1s. '.·.'hich 11;1'JL' ll;I'.!c;rpri'JiLL'd:~l"'; i)ositior;,:.; in their 
socil,tics. Dr. Bla~k has wor;~l'ci, ~incc 1974, \-1it:1 the 
Applied Scit'ntidc Res I2arch Coql[l)2.tioI1 oC ·~;Lli.l:1[1J in the 
arcJ. of m.:1na".l';:CI1t apd institutio!lal dcvelo[ime!1t. RepreSC!1t3-
tives ~rc::! :'illliLl,ll Univc:'sic::, Preose!'vcd fl',;:i Or~:1ni:"::ltion, 

the N2cional Social and Ecunomic D~v01opmc!1[ BOdrd, the Office 
of A~ricultural L:1I1d Reform .1l1J tlIL' "siaI1 Institute ot L~c:.no

logy art.' among till' Thai or;;;llli::ations p:lrticipatiI1g in 
mnna~l'mc[1t JevelopmcI1t programs directed by Dr. Bldck. 

Senior Systems ,\nalyst :mford Resc:lrcl' Institute (SR[). 
Durin~ this period, Dr. IHack served as scil'ncc ~.lI1d technology 
pelic: 'lGvi::or to tIle SL'c.ret~lr:-' i-;·~ner:ll. ,;·f !:I~c \::Hi.'):~:11 Res~arch 

Council (~JRC) of Tluiland; dirc.ctcd ~ joint SIU/;';]{C tL'am that 
developed the system currently utilized for me:lsllring TIl:lil:md's 
scil'C1tiiic and teclmolol;ic.3l potential; directed joint SI~I/Thai 
NLi..i.cciry c~Lsc:Jrch JiIIJ U2 1:e Lurn(::1': .:.:,'_ ~~ :cam th~t ._ .t..i::: !. 

infor;Tli.ltiul~ fC:Liibility study and tllen .:evelopeJ .:1 rrnjdr dala 
bank of geographic, administrative anJ sociocconondc rescarch
generated dat~. 

Scientist, An.:11ytic Services Incorporated. Dr. Black conducte 
2n~lyscs in Southeast Asia of U.S. operntions there thnt ~ere 
ai~ed :1t aiding national level U.S. policy-m:1kers in decision
rnakin2;; and conducted studies of the process of technological 
innovation in the civilian public sector of the United States. 



1964 

196.6. 

PU;:' LIC.HI lJ::S 

Consultant, ~ation31 Academy of Art3 and Sciences. Dr. Black 
conducted an analysis of the prcbable societal, economi~, and 
region21 effects of placing a major National Aeronautics and 
SiJdCe Adr.linistL.clioll tacjlity in d rt!ral rc:C;i'Jn of the United S~ates. 

TE'C~I',ollJgv • 
rot.ltion.::ll 

ll.~~)r-G::i::::.tel:' 10 ?Ilb lien i,ms encompassing the fields of management 
Jevclop~ent. technological innovation, feasibility studies, science policy, 
~~d c~~~istry. List avail.::lbl~ on request. 



JAMES P. BLACKLEDGE, Associate Director! Denver Research Institute, 
and Director, Office of International Programs, Denver Research 
Ins titute, University of Denver 

EDUCATIO~ 

B. S., Chemical Engineering, University of Utah, 1948 
;yr.. 5., :,;lctallur:,;ical Engineering, University of Utah, 1949 
Corrtple~ion or coursework toward D. Sc., Colorado School of ~1ines, 1957 

Denver Research Institute. Associate Director of 
thl~ Denver l\.(~search Institute (19 years), administrative 
rc.spurl.iirJiiiL"j- tOOl" a.t.(~ c=:1t2>:Jl tJt" cr::lltraC:'_Ell ne~otiations 
and a'p-eerne!'lts 'vith sfJonsors, !)ersol1nel selection and 
policie::>, buclS!ct and internal expenditures, overall 
nlanagerncnt or rcsc:..!.rch IJpt'rations(f'. g., space, 
equipmcnt, SU~)Dort personnel). Othel" responsibilities 
include lOllf.:;-ran.:c res(~al"ch pbnnin:;, new a:ld prurno
hcmal contacts .','itL SrOl1sors. Princlpal in'v'csti:,;at::),· 
On Ni\S ... \ proj,:ct to identify, mo'iify, and apply aero
space-generated or a.el·.)5paCe-:lu;rnented tech;1OloS!',: to 
the solutiun of pl'oblcn1s or irnprovement of processes 
in the rrivLlt,.' sector of LaLi:1 }\rn(~rica: -orincipcd 
investigator of project supoortcd by US1\ID to conrh,ct a 
comparative ;.:i.llalysis of industrial research institutes in 
developin\.! eQuEtries with pcuticular enlpL2.sis on interaction 
between the institute and the industrial sector; principal 
investigator of program. supported by L'SAID to pro':ide 
mana';en'1ent allfi teel: nical as s istanc e, e spec ially de s i~n('d 
short-term n:,lnagctnent alta l:l~ctlnic~,l tr,lit:in:.; CCHll·St.:::', 

and industrial project-oriented grant assistance to 
selected IRis i!l several devdopinc; countries in Asia, 
Africa and South All1crica; p:r-incipal investigator of 
USAID-sponsored project concerned with methodologies for 
strengthening LDC IIUs to interact rnore effectively with 
the contis~lOus public and industrial sectors; invoh"ed 
irl inter-Anlerican technical assistance, including social &rd 

life sciences, econ01Tlics, law ;}.nd engineering providing 
mechanism for consulting, exchanges of students and 
faculty; wor:cing t~nowledge of 80 research centers in 
approximately 3C countries in Latin r\nlel-ica, Far East, 
Middle East, Africa, Asia. Previously Head of DRI's 
Metallurgy Division (8 years), where responsible for 
the growth of the Metallurgy Division from two to forty 
people and fronl no projects to well over $1 million worth 
of contracts, established a completely nl0dern rese:1rch 
facility and obtained funds from a variety of sources to 
provide equipment valued in excess of 5700, 000; created 
the Graduate Metallurgy Program leading to the M. S. 
and later the Ph. D. degree in physical metallurgy. 



1969-Present 

2 

Management Consultant to Instituto Centroalnericano 
de Investigacion y Tecnologia Industrial, Guaternala, 
in areas of rnanagem.ent philosophy, organization, 
promotio !i.e :~,(~ : .;~; ~(. ," ''''" :ions, total cost recovery 
and fiscal controls, operational procedures. 

PROFESSIONAL ACTIVITIES 

;~:0nsultant . .:, _ : ',;t:>Lc; :_-;;:, ,t ,-S,l, j ~'i :',i~' Cl'3.pde do SuI, 3razil, for establishment 
of post- ~rac!uate engince ring program. 

P:-:':slc2·:,:!-,t, (-~C':~ ........ :""!) _~.::."",! .. ~ ;f :::c _' ',:~cr:c.=.s \~li.th ~v1iDa3 Ge!-3.iS, Brazil, 
involver! in ide!:tification of and intcr-or.sanizational agreements in areas of 
a:..:;:ic',tl~-l:r,-" edlLca.Li:.l!1, healtb and oreventative medicine, and business and 
inVe:3t:i1e::t opo,)rtunitic::i, l(;()8-l()72. 

~.'[en:b,'~, ~'\c~',-i s:::-:' ~J2.n~l to T,l:::.\ID CCI1'1ITlittce on .'::~cicncc 2.nJ Tcchnoloc;-y in 
LQtin "\l'nerica. 

Iv-1embt'r, j',carci of Directors, Volunteers for 1ntec1'l~iQn~1l 'I('-:-hnic::d _\ssistance 
(VIT.\), lc:70 to ciate. 

Memiwr, :'<ation:ll Academy of Sciences -National :\cademy of ErH!ineering 
Con1mitL:;c 'JI1 Development of Internatic'lal IndustriQ1ization Institute. 

Ivlcmbcr, U. S. NCltiona1 J-\cadfOlny of Sciences Panel on II\Jana~en1ent TrainL1g 
Pre):.;r'l:':s for Tcchnoloc;ical Instlt'ltcs in Ot::velopins Countries. II 

\o1cmbcr, E:.;:ccutive COll:miltee, 'World Association of In(hstrial and Techr.ological 
Re~earc!, Or~0.nizaticns (,\VA11 RO), 1974 to elate. 

Consulb,nt to the :::;ubcon1n1ittee on International Cuoperation in Sciences and 
Space, Cummittee on Science and Astronautics, U. S. House of Representatives 
he3.rin~!:i on tlle ir:iernational Science and Technology ::'ansfcr Act of 1974, 
H. R. 1-4:212. 

Consul for Guatemala (1972 to date). 

http:Prsidont,2cU.ui


ERIC ELKI~S ERICSSON, Senior fndu3trial Specialist, Offic~ of International 
Programs, ~enver Research Institute, University of Denver. 

EDUCATIOi'l 

B.A., Ph:/SICS, f~:JilScl3 Unl\,rslt-', 1.949 
LicentiJ.te, EC(lilUnics, l'nive.rslty of Stockho]m Graduate School, 

DoccoraL~, Lit2fdture, Surbonne, University of Paris, 1951 

October 1977-
"Present 

1972-1977 

1969-1972 

1969-1969 

Denver Res~Jrch Institute. Responsibilities include: 
assisting industrial research organizations in developing 
cou:1tries in the formul3tion of policies and procedures 
based on cxperil:JCntal Cl2:i,!l()LUg/ tr3nster projt:'cLs to 
detefnine viabil~ty of 3lL~rnatives for public and private 
sec(or uti lizJcion; conducri.!l~' rur<Jl Jevelc;nlcnt Drograms 
in develop::n;-, l:OUIlcries 'which stress small-sLelle industry 
devei,"r::'.::nt, appr,)~)[i:lte technolugy, labcr-intc'nsive 
eCCi:2r::1C a~:::i,·LtiL'3. Clnd trli;;ir:~', f1ro~:,r:lm" ,~~ d'c";elopment 
techniqu\cs and mcthoJololiie::-; ill t.hesl' ~'.reas; rcrfoLniT1'~ 

industn_al el:clllOmic tC:1si.lJilitv studi.es in science and 
technolo<;J in the areas of inno'Jatiurl <,nd ;Jr:'pliLation 
to develooing nations, including m3r~~c research for 
the extablishmcnt. and iQprovemcnt of operating practices 
and evalu:ltion of l.IanufacturiIJ:; (.J.cilities, constrl1c:'ion 
projects ,met service or;~:Hliz;]tions; p3.rticipati:1~ in 
te2.ITl L,fLDrt ur: man.J.12.erial :lnJ techniC'll speci,11ists in 
industrial Jev21o~ment assistance progr~ms to Jeveloping 
country industriCll r~searcil inst.itutes/cent.ers. 

Executive Dir ec t c,r, ;\Jncr ~.: ,~L:_ •. .2 ::-f'.J. L i.;;I'l1 T," C d:1i ca 1 
Consultants, Inc., i:::JpoLia, tZa!lS.1s. D,"".21or'illcnt at:: 
industry in evolvin~ countries. Activities included: 
Developircllt of farm haT1d tools, pL'oject R\.Janda as 
Director of forge dnd rnQcksmith School with french 
Lan'Suil,'C'C:: sylLl')l':';; --1'C:l1 ,i';'!"lt)n"'i~~lt projl"ct in Tunisia 
as agro-industrial Jdvisor; rurJl and agro-industrial 
project in H3iti involving alternJte ener~y Jeveloprnent; 
integr3ted 3gro-industrial development projects ~n 
Central America. 

Senior IndustriD.I Advisor, UNIDO, Central America, 
Panama, and British Honduras (including work in New York, 
Vienna, Genev.J., and Mexico). Responsibili ty for all 
United ND.L :ms indus triD.I development proj ec ts, contracts, 
funding, and professional UNIDO ~ersonnel. Projects 
included: textiles, leather, refineries, agro-industrial, 
coopcrD.tives, solD.r salt, R&D institutions. 

Private Enterprise Officer--AfricD., Department of State, 
Agency for Intern3tional Development. Development and 
implementation of AID projects. 



1966-1968 

1965-1966 

1960-1965 

1956-1960 

Senior Industry Adviser, USAID, Tunisia 

Manager for Africa, j1on"'J\vt.:'11 International. 
Reponsibility for m:lr~eting and tedmical 
development. 

President, Controles Honeywell, SACI, Buenos 
Aires. [{esponsibilitv for corpor3te subsidiary 
,ieveioTlGlpnt 311j manL!~:'lL!1t f,)l" il:"2r":-·: -:::;; in 
Argentina, Uru':;uay, anJ Yar3guay '..Jith spin-off 
activ~ties in Chile, Brazil, and Venezu~la. 

Sales Engineer and Account E;·,ecutive, Honeywell 
International. Industrial instrumentation and 
air conair ioning control.:; sy~cems deslgn and 
sales in world markets frO[~i lloney,.;ell divisions 
at Philadelphia, Minneapolis, and New York. 

Previous: Professional ::itaii, il3tcelle, Columbus, {]11o; U.S. Foreign Service, 
Embassy/~ladrid, Consub::e CeneLll/D3Kar, EubassY/P.1ris; Qaulity control inspector 
Gustin-Bacon, KclnSdS City; :"uPlcyor, Post [n.~i!lt'ers, Camp \-Illite, Oregon, and 
Ft. Lewis, \';:lsilingcon; LHmer; h:lrd' . .jare; black::i~i lh. 

NILTL\RY 

US~~R "Eddy" Electronics Program V-6. Aviation Petty 
Officer. 

PROFESSIO~AL ASSOCIATIONS 

SeniC'r ~·!e:nber Instrur.lcnt Society of America 
O • .Jne r r.lL:;\iJer Kansas F.:lrm dureau 



DONALD D. EVANS, As sistant Director, Programs for Institutional 
Development, Utfice of international Programs, Denver Research 
Institute, University of Denver 

EDUCA TI00r 

B. ~c., ~\'lechanica.l En~ineerinQ; and Geology, Ohio State University, 1952 
M. B. A., 1nckstrial.;\ial"keting, 1-liam.i University, 1960 
P .. M. D., nus ine 5 s Nlanagement, Ha rvard Busines s School 

1973-?rest~nt Denver Research Institute. Management and institutional 
developnlcnt p l'o~ram:3 for indu.si.'i:d _ .. esearch institutes 
in developing countries, inc1\:ding organization and 
p2.rtic:'pation in rTl.J.n.:l.gcmed. developl.lc:1t and tr:liniClg 
prog:r-arns in tnesL~ countries arHl thC' U. S. as well. 

1962 -1973 Membe r, Co rpora te StaH, Battelle 1-1emo rial Institute, 
Colun,bu::;, OI"iG. ~)urill:'; this perioe] at battelle, involved 
as I\Ianager of Battelle Institute Ltd., London, a :~3 million 
per year research subsidiary; Resident ~lancl"~cr of the 
Korea In;;titute of Science an,1 Technology Project, Seoul, 
Korea, where he particip.:l.tecl as a princiDal in all aspects 
of the feasibility study, planning, orgJ.nizin'2, development 
and construction/equippin~~ of the Institutc--C:cctecl ,),:3 IGST 
Trustee representing 13Ztttelll~ on frequent occasions: 

1960-1962 

1955-1960 

1953-1955 

RC'se.J.rch Technical EconoE,i~t icvolvcrl in techno-eCOnOlTlic 
re s e2 rch proj (!cts ancl i nclustr ial-n1Cl rkcting p rog !."am 
manag-ement; and Project Development Representative 
in the Dcpal·t::11cnt of l-.letallurgJ'. 

Lecturer, ~1ialni Univcrsl.ty, Oxford, Ohio. Lectured 
at graduate and undergraduate le'"cls on industrial 
i"::1arketing. 

Market Supervisor, Armco Steel Corporation, Middletown, 
Ohio. Liaison with R8iD and development engineering to 
relate new products to construction and consumer goods 
markets and development and execution of marketing 
programs. 

Lieutenant, U. S. Navy. 

:t-v1ember of various profes sional societie s rela'l:ed to development, science 
and political affairs in both the U. S. and Europe. 



MI!.AJ.~ RADOV! C 

Senior ReSe3.rc:l Engineer, Denver :{esearch Institute, Denver, Coloardo 80208 
Telephone: (303) 753-2135 

Educ.Jt lO:1 

Civil =nQi~cer and Economist, Universtiy of BElgrad~ 

M.S., ~2n3;~~ent .Jnd Industrial Engineering, Columbia University, New York 

Groi~1t2 sc~ijcj in 2~~n2~irs, Cniv~rsity of CJliforni~, River3id~; public 
ad~i~is~rltia~, C2~let0n ~niveristy (Ott2W.J); or;2~i33tion, management and 
EDr, Feder11 Cni~ersity of Rio de Janeiro. 

Fl~e~t in Fr~nch; ~arking knowledg~ of Spanish, Pc~tu;uese, and Italian. 

E:·:~ e ri~!1 c e . 

in 1952: Jr. En;ineer, Louis Brezuet aircr.Jft works, Veli3Y, France. 

195.J-l05~: Project En.:;inec:r, Ra:.1Seycr and :'[ill,,'r, Inc., ~~e\.,r York, project 
pl:,1l:.nin:~: J."d ;n;:n:::'c'ec.c,t; li:;lr:,etin~~, i,1\:est~en[, in...iustri'11 m::ma':"'!",'nt 
re:JOrt3; t~C:-l:'.'':-(:C'Xl.l'}i,..: stLluicS ~r)r .1.ron Jnc..i st<2el inJustrics ill U.S . .:.1nd 
ab roJ,,j. 

1950-1)65: :·11:1."22r, :·!dSt·::>c ?L:l!l:ir.·:; :mJ Pro:Jo.:io.ls, t\erojet-Gt~"er:ll Corporation: 
1cf1c--[,in~L' pl.Hli1~:~":; ;JrOuuct.i011 [lL.mninz <lnd concl,':)l; c,!cthuJs ir;;JrovL'1.!cnt; 
scct:'S:l :l~~.L.l~~~r::~icn. 

1905-1975: Sc::'~)[ Sy::;~i.2:::s [cono:-:1ist emu Project :'!.:J.nil.;cr, Stal1tor.J :\esearch 
In3:i~L::>.2, ':~rllJ ?~lr~-: .. (~Jlifor:ii.:l: pro:_~r-.~1:i.l m2n,~1;;c:-:ILnt; t~chno-'-=c\)r..c.::i._ lni 
3CC':'CCC~:1''::~lic [2:;C'lLe:1 anci st"clies: ITt.J.rke:'tinc; s:udy of PcruvLm illdustri.:11 
pro(:'..:-.:.::;; ~:,!;lo.~2~L'r:t conslllt2!lt for the:' Br2::ilial1 :Ic.tional How~jng B.:1nk; 
proj'.~''::: 1',: :CLC :,~r :']In;:in:''-i'rrJ',;rc::~:;-:i.n'~-~1!J~'2ting in .:1 C:.lI1;]uian mi:-,istry; 
reluc2[iJ~ of an int2rn:lt :onal org.:1ni::~tion h2.:1dquartcrs; study of investments 
in GU;l~; :r~ns:Jortalion of Arabian Peninsula countries; study of a public health 
pr0~:-::i~; hL:h' .. JdY sa ret:; rescarch; civil dcfcn~;e prograr.l study. 

197">-.1)7/: C"lliuLt2nt to insucmcc cOr.lp.Jelics (Ris~: till.:.11ysis and Rese.:1rch 
Corp:]r::ti.::n, S,;!1 :-rancisco, Calif:Jr:1ia); consultin~ cnljineer (H.A. Hahler 
c!:1i ,\S3l'ci.ltc:s, Palo Alto, CalifornL~l); studies ,:mu rese.:1rch organiz3tions 
('.:0S[,,,;:1 G-.!utL·~r::Ll1 Agric~llturc, P:llo Alto, and GI:orgia Institute of Tcchnolosy, 
Atl~ntJ,) J~j ~roiessional associ3tions (Black BusinessmQn's Associ.:1tion of 
Los ,\n':"lc:s); oper:J.tiur.s ,.1 systc.::J.s analyses, market studies and marketing; 
econo~:ic. stu-iy of egotherc:Jo.l 2ner::;y usc for d~;ricillture; appropri:ltc technolofY 
tr:J.nsicr to Jeve10ping count~ies; development of small industries anu h.:1ndicr.:1fts. 
Lecture:r. busiuess oq:;.:1niz.:.1tion and mJ.na,;eITlcnt, HBA rrogram, S;1O Jose St3te 
Univ<2rsity, Sdn Jose, California. Boord Director, Wor1~ Knowledge Bank. 

Sinc2 1977: Se:nior Rescarch Engineer, Denver Research Institute. managing 
tech:cical Jssistancc progr3ms in Brazil and Colombia; including a food 
processing project in the St.:1te of S.:10 P~ulo .:1nci improve~ent of bro~. sugar 
rur,]l ~~nufacturing f,]ci1ities in Colombia; vill.:1gc-level food processing 



RICHARD S. ROBERTS, JR., Office of International Programs, Denver Research InstitutE', 
University of Denver. 

Educ1tion 

Doctorate (1962) and License (1959), international economics and political science, 
Gradu3t~ Instltute of International Studies, Geneva, Swi~zerland. 

B.A., Yale University. (Political and Economic Institutions). 

Profession21 Experience 

1978 - Senior Industrial Economist, DAnver Research Institute. 

197'; - ~977 rr2sil~e:1t, International M.J.nai3c!'lent Development Institute, Nf:~'T York. 
Overall exec'..l t i vc rr:s ;:lOllS Ib ill t:: plus mJ.r\"! :.L::, (: c" ·_o~. S [dl r in~, a rr;,:rnza t ion, 
evaiuation--and some tcaching--of custom-tJ.iiored ov~r8eas management training 
seminars in the public and private sectors in developin~ countries, primarily in 
Afr iC;l. 

1974-191'j Fellm.J, C2'1ter for Interno.tional Affairs, Harvard University. 

196d-1Cj7/~ t\.s3istanL l\epn~sent.:lti\'c, The ford FOLlnd:1tiCJ~ .. ~;.]r~;1 \I:~;'::l 

(Tunisia, Algeria, Morocco). Pro~ro.m management rcspon~Lbility inclUded project 
identification, planning, monitoring, advising, reporting and evaluation in a 
rJ.oge of fi~lds including agriculture, mano.gemenL, population a'1d public J.dmini
strJ.tion. 

1967-19G8 Social Sector Economist, Robert R. Nathan Associates, with the 
Nation3l Planning Council. Government of El Salv3dor. Studies on whicll Education 
Ch~pt~r of 1968-1972 Plan was based J.nd speciJ.l studies relJ.ted to technological 
!n~ovJ.tions in education J.nd to requests for bilateral and multilateral foreign 
assistancL'. 

1903-1967 Proj~ct Specialist (Advisor), The Ford Foundation, with HumJ.n 
Resources Development Center, R~gional Plann~ng of Aswan ~roject (of the 
G0ver~~ent of Egypt); advisor to the Director on the planning, implcment~tion 

and su~ervision of studi~s and pilot projects related to human resources 
dCJelopment in the ~egion. 

1963-1965 Economist, Stanford Research Institute, Behavioral Sciences Research. 
Studies of management dLcisiolls to automate (project leader), of sm3ll and medium 
industry in Peru, of sph~iJ.l topics for A.I.D. 's "Auvisory COI:lmittee on P~ivatc 
::ntcrpcise in Foreign Aid", amung others. 

1961-1962 Economist, InternationJ.l Labor Office, Han3~ement Development Branch, 
Geneva. Country J.nalyses of economic, political, sociJ.l factors relevant to 
manJ.gcment development work; other research related to technicJ.l assistance in 
the ~J.nJ.gement training area. 

Other 

Trustee, International Management Devplopment Institute, Inc., 
1975 - present. 

LJ.nguages: French: fluent Spanish: good Arabic: some 



study for Pakistan; gLlr, oil seed and rice bran production and marketing; 
manpower development plan ior an el-=ctro-mech.:lnical industries compl~x in 
Algeria. 
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AltnOu?h " l'lur:l.l~r of !'l'!r.dments have I:een eniictec! i nt (l '''' .... r"Qutring 
1!!~t:I)i1S1S on "lifnr. ~!i:1~,]1 techroloai ' in f oreign aid or j!l\'!rr;s, thare 15 
~t ~ il 3 great deal cf COI)j';sion O'lcr \~"'it the t,cm "l l>l~l t cll-pi t;). l 
tcch!lCl ll 'l1~ 1t2an~. 

li'Jht c~plt'!i t'!c,nol o::1 shr::ul 'J !'\J!. te regvd'!1 i1! ~f1r im;t; "' ,!,H 
·· ' c.',t," ~un!:(,p ~ sr.i :: Jt: ~ ," 01" "o';.53i!te" .ec/:;Julo:lY, Rather It is 
tecnn':jlo!?y i::conO"l I ,=~1 (, f' cap lt.i1I. PrC='Jd n.; a ltilnt ::aoitii l teCfinolo~y 
~h at wo r~s . i!; cu l tlJr~ll)' contl~nhl , lond is economic can r~lnjre 
ir;~aniCrus C:esj~n !fld ':.i!reiu1 fielrl u:st.inn. 

Light ::a~'l!iil ~('':h,o ll;'!l i' should :'1ot be reot!,-1e1 l~ syncr.Yl'lou5 with 
inefflcier,r.j' oJr ~ !g .. cest. On the contl'/lry , jf ellne apPrtlrd il ~ely, 
It ihou\ C: reore~e.,t tM lu.st·t:·)'it solution by CC.T,bini"o f;o.cttlrs of 
pM:1u::tiGn .1-::c::d !:1c to tnf!lr ~;:d!the s U i'cities, eccno:;\1zi nq .ln 
c!pHal ~:II£ l e '/e l' C!plt!1 is scarc~ and e::t'len5~Ve and la~or ~b !J l'ldo!.nt 
oln.1 cneap, 

Lab"r Illtenslve'less is a neCeHiJr"I r.oedition "'1 ~,hich to define 
li aht cap Hal technelcq~', but it. is nr.t a su ffi cient condition, since 
evel'l prlmlt1vi!! ur lator wastlna t~cnr.oro~les ar~ TiFor intenslv~, 

Lio;ht ci!plta l is "ct defined ::'y dlvld i nn the total cOSt of a prO) j~ ct 
by sume total of beiieflci':"i~s. eSIl~ciall,v ~,h~re It is difficult to 
11imtify these b'!neflcli!r1e~ and to measu re their i"dhidual benefits . 
It.ll. oefined.DY;) 51:"0111. aC1Cunt t)f c;)pital in'/est,,"ent ~ ~Iorker 
u~i"g the c~o1t~I, :lnd prefenbly bit Slnall projects that can be mi!naged 
b:t slT.all ent!"!!:lr~neurs. . 

A L:seful ~oDroltimat;on Of lioht r.apital technology is $100 e!!. 
wor~er employed, The $100 fioure ' is Intended to be an order of mi!g
nit llGe , rath<!r than a prec1~i!! fi~ure, '" few light capital technolo9ies 
\'/;11 be more costly than SIOO. bu: many others can be found that will 
be much cheaoel': a olle -shot seeder In Hondu ras 'or SZO: a family 
9r~in stora?e bin In EI SaJvoldor for less than S60. Any cost aporel:1ably 
larger than $too oer worker tends to soak uo so :-uch capital In helping 
II rel.:itively small nUII'J;.l!r that no crlpiul ·" ould be left to helD the 
9rl!H I"~~., .. ~t: .. ~.~ .. .: co;:!! c f S\(::O ce r ~'lOrl:~r ... :=:zld mean that SIOO 
billion would be required to finance the emplo}'l'".ent ~nd Increased 1=10-
duct10n of the world's one billion workino poor--~a far larger sum of 
money than would be available for econ~mic development even oVl!r a 
n~Tober of ye!rs, Thcrefore, any standard on an ordl!r of ~~Qnitude 
greater t~!n SIOO per wo rke r d~t!rh"u us of any hope of reaching a 
significant proportion of the wo r ld' s poor, 
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