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:ntroduc--cur;- ne::iark~ bv tae Chair::ia:i - .:: .... :":ma.ka., Ac~in~ ::esci ~ 
Je~elo'D!!1ent and :'ransfer of Technology Sectio~. Inte!'!lational :entre 
~~r !ndustrial Studies. tmno 

The objective of this vorksho~ is to ~ocus on those s-pecific sub.1ects 
emergin~ ~cm the joint UNDP/UlfIDC evaluation of IRSis vh.ich are 
considered to be of 2ost relevance and inter~st to tflllDP and tnrIDO star~ 
in ?lanning and implementing projects of techn\~s.1 assistance and 
co~Jperation vith IRS!s. The subject of Panel I is the "role of !?.Sis in 
national strategies for industrialization, science and technology 
Develonment • " 

What has the .Joint study revealed? What has come out of the vhole 
study is one thi!lfl: and to :nake use of the findings for our future 
activities is another thing. This second matter is vhat we are trying to 
identif:r. In other vords 1 how can we effectively apply the contents of 
~he study to our t'uture vork for the benefit or the reci~ient countries? 
It is trying to translate the findiru!s into !)r&etical sctions for our 
future benefit. The subject of the role of IRSis can be, for instance, 
related. to the place of IBSis within the national iustitutional infra­
structure for industri&l tievelopment in general and, in particular, uio~ 
institutions concerned ..rith builcil.ng up a national scientific and 
technological capability for selr-reliance in science and technolo~· 
all the linkages betvee:i the IBSis imd industrial e:iterprises or the 
government offices, councils of science and technology, acade!llic 
institutions, and financing institutions for industrial development; 
vhat an !RSI is and can do, the range and the !'unctions amenable to :RSis 
and institutional alternatives to IRSis available to developing countries; 
the consid~rations involved in the decision to set up an IRS! ani define 
its functions; hov research topics to be hand.led by the rRSis !'it into 
the national strategies and the use of an IRSI as a policy, advisory and 
negotiating instr.llllents for the development of industrial technology, etc. 

These are just a rev or the :nany-folded ?roblems and findings that 
have been re~ealed through the study and it is the objective of this 
panel to try to focus on the most ilrq>~?tant priority problems of these, 
and as a result, to 6et tile basis for a Pro~amme Advisory Note which 
could be used as a reference ro:.· our future activities. 

Anyhov, I am not supposed to be tall.in~ too ~uch about it. Aa v~ say 
in Japan, it's useless to try to preach to Buddha al:lout Buddhism and I 
have in front of me so many excellent Buddhas in the field o~ IRSis, 
so I woul~ Just lik~ to ~ake this onportunity of introducin~ 
Dr. James 3lackle~e. He is by quali!'ic~tion a metallur~ical en~ineer 
and he has been the Director of ~·-he Office of International Programs or 
the Denver Research Institut~. H! is at present an independeilt consultant 
vorking in th~ !'ielc or indu~t~ial research and development based upon his 
very ~~o~ background and many years of ex~erience in this ~ield. He, as 
you know, 11af; the 91incipal consultant of the .joint tm~P/t,'NIDO ~valuation 
study of the !RS!s and has "been kind enough tc a~·ee to take the !'irs"t 
introductor-1 role of the ·:'heme ~o. 1 whic!'l ve 'll'e to discuss in this 
panel. : am pleased to introduce to yo~ Dr. ;ames Blackled~e. 
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~e ·.rhcle 3i.lb.1ec't of' industrial :-esearch and se:--rice instit'.l-:.es is 
excre~ely critical, and a tremendous amcunt of ~oney has been invested in 

IRS!s over the past tventy yea.rs. UNDP hs.s contributed about $55 ~illicn 
dollars since the beginning of UNIDO in 1~7, and there vere ~unds 
CCl!llllittcd before that to su~port instit~-ticn-buildin.p: and technical. 
assistance ;>ro.jects rith ap-proxicately 100 IRS:s throughout the 
developing ;rorld. r voul.d guess that perhaps 10 times this amount of 
:noney has been invested by goveruient countenart contributions~ ":ly 
bilateral assistance, ~d other sources. Since some 'Jf these instit~es 
are more than 20 years 'J~d, and :nany of them more than 10~ I think it's 
eviden'.. that t!le total inftstaent in industria.1.. research or industrial 
n-~e&t"Ch !or service institutes is q_ui~= =i~i!'icgnt. It is time to 
consider sane important questions. Sane of these have already been 
mentioned, but bear r~peating. What has been the impact of these IP.S!s 
on industrial development process? What have been the constraints, the 
impediments that have prevented IRSis frcm oerfol"!!'lin~ in a ~ore 
satisfactory :nanner? '#hat have been the proble?11s or the actions o! 
government ~hich have prevent~d tha ~ull il!inle?nentation and utilizatiaio~ 
these !P.Sis? ~as the gove!"?lllent recognized its ovn re~onsibility in 
sup-porting IP.S!s? ! ·~ sure everJbody is a-:1are tte.t you can't .1ust 
create ai institution, !lave it O!)en its doors and then ~our or !ive years 
from the time of conception of the institute, turn it loose to su-pport 
itself. This is a long-te?'!!l proce~s in a devel\Jt>ing country, in fact, 
in any country. ':Venty years is probably not :-eally enollil:h to ~chieve 
maturity and I think it's goin~ to be increasin~ly evident ttat 
gover!ll!lents have to ~ake :::ontinued commitmer.ts :o :he support o~ their 
industrial resee.r:::h and service institaes on a :ong-ter.:t basis. And 
t'inall:r, I think you can ask -;h.? ~uestion :::3.ll ve desi$!'?1 er restr.lc-t;.ire 
these IRS!s in order to ~rovide useful services both to ~over:ll!1ent !.Ild 
to industry? 

~'hat we've learned in the course o! the joint e•raluation and other 
studies is that there see~s to be a very vague perception about the roles 
of the government, :ndustry, and other ele!!lents of the institutional 
infrastructure, !Uld the develo"0!11ent process, ?articul~ly as these 
:-elate to relationships vit~ the IRSI. We've seen that the liaison 
betveen IRSI and goverr.ment, industry, the develcprnent banks, and ~et~een 
!RSI and the universities or other technical institutions has been very 
veak. In some ca~es it is non-existent. Yet vhen ~e ~a~e the ract that 
skilled human resources 3.?'e :;>erha'Ds the most i!!mo~ant commodity that t.=an 
oe dedicated to the applic~tion of science and technology and develooment, 
we begin to wonder why is jt that there is not some co-ordinatin~ 
mec~·anism vi thin a developing country vhich causes, ·o1hich ~ncour~es, 
vhicn rorces i! necessary, these elements of :he develonment infr~­
stru~ture to work to~ether. or course, many IRSis are established by 
their snonsorin~ ministries of industry hut there are ~ rev co-ordinatin~ 
industrial :-esesrch and ievelot'l'llent ~-tities at the ~overnment level in 

• ZXtracts are provided here. See formal ~aner nrenared by consultant for 
m~re detai:ed ex:pcsi ti on ( UNIDO/EX.115, dated 27 \f~y lG80). 
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d.eve:opi~ countries. I counted about 16 a ~ev ·o1eeks ~o. :n A.f!-ica, 
~outh East Asia, .::urope and La.tin America there ~e a !lumber of -:ounc:.:s 
for scien~e and technology, but : think you'll ~ind t~at ~ost of those 
=oncent.:-ate on science, sometimes !llmost to the exclusion of technoloiry. 
· ... c.at this :neans is that it's inc".llllbent unon tll of '..1S to encour~e. -;o 
advise the gover:unents to establish co-ordinating bodies ~hich vill ~ake 
it ?~ssible !or the various technological institations to <r0rk to£et~er. 

I '11 give you m example of vhat happemd. in ~·~aysia. ~e ~overnment 

deci,ied that they vanted to establish an L'tlSI. At the time, there ·.m.s a 
standards institute already in existence. There also ·.ras a !"'.lbber 
rese!ll·ch institute, a food products institute, a ~orest researc~ institate, 
a plastf.cs research institute, and several s'!)ecia.l.ized resea:·ch labor!ltori.es 
and universities. lonetheless, the ~ove~.ent of ~alaysia d~cided to 
establish a national institute for scientific !llld industrial research, 
llSIR, vhich some or yo'.l may knov. JISIR' s :nandate and charter is very 
broad. There vere to pranote, \!o-ordinate, and conduct R + D, vhich vould 
benefit the industrialization process in Malaysia. Immediately a..."'ter they 
opened their doors they ~ound themselves in conflict vith the other 
established institutions vho had vested interests-in their ~articul.ar 
areas. The net resul.t vas that ~ISIR vas perfor."'ing in a very inef~icient 
!118Illler. It has subsequently been reorganized and merged with the 
Standards Institute as the Standards and Research Institute of Malaysia, 
and its activities limited to a very small nun1ber or sub-sectors vhich / 
are not covered by t~e other specialized institutes. I 

Let ~e give you an example of something that is happening in 
Saudi Arabia today. Saudi Arabia is reall.7 only ce~inning its 
industrialization process. They have, at the present time, a nU%1!ber of 
specialized ~ + ~ institutes. The Gove!"!llllent ~ec~nt:~ established the 
2audi Arabian Council ~or Science and ~ec!molo~ and it has as !ts ~ission 
to co-ordinate and monitor all n + ~ in the kingdOl!l, to encour~e R + J 
~pplie~ to industriali=ati~n through ~ants and cont~acts vith existin~ 
institutions, and, to create a series of research institutes. One of 
these vill deal. rith arid lands, one rith the environment and natural 
resources, one ·.ri.th petroleum and chemicals, one vith energy and they 
also conte:iplate industrial research and service institutes. I have to 
ask the question, gi•en Saudi Arabi~'s scare~ huma., resources, ~iven the 
natural endO\llllents of that countrJ, ·.rhat is it that the industrial 
research and serrice institute is ~oin~ to do that is not ~oing to be 
undertaken by the other existing or planned institutes? ~can't give 
you the an.sver to that but I am hopeful that the Saudi Arabian ~ove?":ll!!e!lt 
·.rill look very carefully as they establish these institutes so that ~hey 
don't •.raste their human resources on dunlication of serrices. 

! mentioced already some of the functi~ns of an IRSI in the 
ievelopment infrastr~cture. ~is system is pretty vell icnovn. !t 
consists of ~overnment, industrJ, both public and ~riv~te, th~ 1eve:ot:'!!lent 
banks, the universities, the snecialized institutions. I think that ~e 
have to continue to '-Clvise the ~overnment to co-ordinate all elements of 
~his, as I said earlier, by ~stablishin~ a council or science a.nd 
technology or perhaps,by a ainistrf c' science ~d technolo«"J, vhich is 
t.he case in :<:area, . .,here The Korean !nsti tiite of Science and '!.'echnolo~; 
reports to the ~Hnister .Jf Sci~nce and Technolory. 



: 'd. like to 1J.Se one in.sti ~ute today as a :ti:ld of a -!et ailed .:s.se 
st~dy. ':'his is the Central .~erican ~e~~arch :nsti:ue ~or :=du~~-:-J 

(ICAI~!). It ·.1&s established in 1956 hy L':tDP ·.rith Snecial ?"..1.~d assistance. -. '­..... ., :iov 23 years old. 

~-!any :?eople he.ve !!laligned. !CAI':I c~r the :rears. Sometir.:.es I :~ink 
their criticisms have been :orrect, sometimes ! think :hey have been 
inccr!"ect. I happen to kn.av it very ..rell because : have 'been a 
consultant to that insti~ute !'or 12 :rears. Let ~e .just :ake a coup:e of 
:ninutes to tell you about the bac~ound of this instit~te. 

It is a re~ional ir.stitute established by the ~ive Central A.'11.erican 
governments. Its Board of Directors are the ~inisters or EccnOl!!Y of 
those ~overnments. Due to politics-1 di!~iculties, an occasional ·.nu-, and 
~he ch~e of go~ernments ~very four years, the ~o'lrd. of Directors of 
I~ real1y has contributed veey little. As a matter or ract, t~e 
pledges vhieh the !tinisters of Economy make to subsidize the Institute 
have to be derived from the Ministers c.,f Finance, and they don't alvays 
agree vith each other. The :iet result has been that !CAITI's subsidy 
!las been up and dovn over the years. It was ple~ed vith a certain level, 
it continues today at a certain level, and represents not even 30~ of the 
total operational income for that institute. T~day !CAIT! has a.bout j_QO 
professional. sta!"f members. ~ey have an o~erating budJtet o! l. 5 ?nillion 
dollars :;ier year. As I said, 3CS COllles rrom government subsidies ·•hen 
-:hey csn collect them. About 6oS of their su!)t>ort comes ~rom. contracts 
vith govermnents, vith international assistance organizations such a.s the 
Cr~faa.tion of .Ameri:an States, the U.S. ~ency ~or International 
Jevelo'DD!ent, the Inter-American Develo!J111ent Bank and others. and :naybe u 
much ss 10% comes from support by local industry. 

Yov vhen you lock at a1l of Central America -.rith som.ethi!4t less 
than 20,000,000 people they have around 5,000 industries. About 3,500 
are cl'-Ssi!'ied as small industries, 1,200 a.re :nediuc-sized, and maybe a.s 
::iany as 500 industries on the lar2e-scale size. ~ov this ~eans that 
!CAI'!'! has a very small industrial base to vork vi th 

I don't t)ersonally think, based on :ny ~vn exnerience, :hat ICAITI 
can eYer expect to :nateriall.y increase its f'inancial supnort from private 
industry. They have done very well over the years in obtaining support 
t'r..Jm the ?Ublic sector and ~rom the international assistance organizations 
'but they're not ~oing to receive it in the foreseeable ~ature, in my 
an1n1on, rrom industry itself. Aad. I think that's a trend that exists all 
over the vorld and perhaps it's overlooked. !n the United States everr 
research institute that I'm avare of r~ceives about 70~ of its !inancial 
support fran the government sector, i.e., contracts, grants, etc.. Less 
than 30% in a highly-industrialized nation such as the United Stat~s comes 
~rOlll industry. So hov can °<1e expee;t a de•relopi!l~ country institute t.o ev~n 
hope to achieve meuurable financial support !or R + ::1 !'rem 4:.he industrial 
sector? '!et ve go uciund the '•orld telling neonle that tll ''OU have to 1o 
is get out and sell a little hard~r, be more !Un"essiv~ in your r-romotional 
campai~, and industry's ~,.,in~ to come necking to your door. !t .lust 
~oesn't work that ·.ray, and! don't think it ever ~ill. ~e should ~el: the 
go•rernments this when ad•rising; them on the estt.bli shl!l.ent c r an rnsr. ife 
should say to them you're ~oin~ to have to sut>~,r; that institute for a 
lonti: t::tne. ':ou':-e goinp: to have to !l&Y ~or the ~ + D :ind it r.iay ha•re 
industrial application but its not ~oing to be ~aid ~or by th~ industrial 
i:ectot'. 



~e ~~~5on T ·.rant to use :cA!:'I as ~ c~se s~udy is ~he ~~1:~vi~~= 
!CAI:'! has been verf ~ctive in •-or~i:ig •-ith develoument banks and. i:i 
·.rorking •ith both the public and ~ri•re.te sectors in a number ~f 3.?"e~s. 

:n a ~en-year ?eriod, th~y condu=ted 40C studies, ~arket analysis, 
expansion, ~ode!":lization, pre-invest~ent, re~ional sector studies, 
studies on pr~cesses, production ~acilities, installed capacity, 
economic st~dies, geolo~ and minin~ studies, and others. Of 'these 400 
!)ro., ects, 31 vere :.mdertaken fvr the public sector, 168 ~or the ?ri 'Tate 
sector, 60 ~or development banks, 64 were conducted in other countries, 
and 73 ~or regional and international or~anizations. I vant to be sure 
yo11 understand that industry didn't necessarily !l&Y !"or these !.6j stuC.ies. 
They vere paid !or in part '::y UNDP ~unds, in part by inter.lationaJ. 
assistance funds, regional funds, etc. . Thev contributed to the needs of 
industry but they veren't paid for by industry. 

ICAITI vas asked by the G~ernment of the Dominican Re~ublic a rev 
years a.go to undertake a series of feasibility studies in that country, 
in four s-pecific areas that were im!>ortant to the econc:my: fats and oils, 
leather and shoes, textiles, and metal-mechanical. At that time the 
Dominican Republic did not have a research in~ti~ute. ICA!T! conducted 
23 feasibility studies, of vhich 9 became nev industries financed by the 
Bank. Nine of them were rejected as being either technically or economics.lly 
unfeasible. Five of t!lem, I am. told, are still in flrocess or consideration, 
depending on econO!llic conditions vhich :nay orevail in the future. As a 
result of this activity for the Government, ICAITI vas asked to iesign and 
ins~all an :RSI in ~;ie Jominican Republic, IlDC'l'EC. '!'his is the onl:r 
example that I am aware of in the vorld •.rhere one developing countrf has 
assumed the ma.1or responsibility for the iesign and dev~lopment of an !RSI 
ir. another developbg country. And I vi sh I could say to you today that 
!EO'ITC is ~i;hly st:ccessf ul, that it 's doing even as vell as !CAI'!'!. ::n 
uoint of ~act it is not, rut I dvn't think that's the probl~ of :cA!TI 
itself. 

ICAITI also maintains resident technical extension 8';ents in each of 
the five countries. These are housed in the chambers of industry, they 
are provid•d nth supporting service by those chamb .. o.·s, they contact 
industry on a 1ay-to-day basis. The appro~ch used is to provide on-the­
spot pr0blem-solving assistance if it's oossible, or to refer it to the 
ICAIT! laborRtories if technical infer.nation or laboratory servi~es are 
needed, or to possi~ly recommend some local source, a consulting rir:n, a 
university laborator:' or whatever the case may be. !n a two-year 
period since 1977, ICA!T! has perfor.!1ed 269 ?ro.1 ei:ts ror industry. ~fost 
of these, about 150, vere merely providi~g technical information, but 
these ::iay be the precursors to other pro.1ects that rill c~e 011t ~t a later 
iate. Sir:.y ?ro.1ects had to do •.rith tec~i~s.l assistance nrinci-:Jall:r 
.SU!;plied by the extension ~ents, and 60 pro.jects vere refer!"ed to !CA!T! 's 
laboratories ~or rhatever s~rvices were necessa.rJ. Th~s is not ~cost­
effective operatio~. ICAI!I doesn't r~cover its costs for this ty-e n~ 
activity. The thing that it does do is ~ive them ~re~uent, continuous 
contact ·.rith the industrial sector so that ICAI~I at least c!lll no :on~er 
say that they a.re !'lot avare of proble:ns of industry., that industr"J dotsn 't 
understand them 9.lld i:idustr:-r doesn't !'.now '-That ~hey A.I e doirur. 

I 



- ~B-"l ~ci::-: :ui: 4;.J :rr:"u 3. s~~ ..... ar e:<3...'T't.-=2.~ i.n ~u-!t=e~r. ~e ::c:e:.t.:::: ... :.: 
3..~~ :'ec~icti ?esearc!': :o~ci!. of !urke~.r (~.:~I':::::~ est~blis!:ed a:: 
:nd::1stria.1. :i3.i sen :.m:.: :!l !:?#SO. ':'he~r also :ise :::e ':~c!".nic3.l exte:'ls: ~:: 
3.n~roach. ~·~e indus-.:-ial enQ'.inee:-s •.rho -risi".': indust~r an 'l. iai!.y '::asis 
·.-:.::.. sol~re t~·-~ ~rcblem ~n the s~ct i "! i.~ ~!lll ~e :!one in ·:~e or t·.10 ia:.rs 
<:i::l...!. :f it re~uires :ncre ";i.:ne O!" !'e-::uires :::..acor:i~o~r e~eri!!lentati~~. 

they •rill refer that -:::iro.~ect to a ·mive:-sit:r :;:iro'esscr, tc m ~ + J 
institute, or to one of their ~vn TUEI~< s~e~itl:.zed insti"t:ites. ':'::.e~r 
refer their infor::iation needs to the ~ational Joc'.I!!lentation Center. ~e 
:atest da.ta ! ~ave en the~ is 1975. Durin~ ::tat :re~ they sol·red ~CG 
industrial :problems thro·..igh this !!lechani~ of :echnice.1 extension 211d 
industrial liaison, r don It k!lCV Vhat the =um.be-:" is today• T ?resur.te 
that it's at least taat 1n1Ch and perhaos ~ere. 

The point ! !m. p;ettin~ a.t is that one of tl':e ~hings that the :?SI 
has to do is to maintain industrial liaison ~a a ~:-equent, continuous 
basis. It i3n't suf!icient to send an ero~:et into a countr-f and ~xnect 
h:i!ll. ic. tvo weeks or three -.reeks tim.e tc ~F..in !::!uch !!lore than a l!':eneral 
overviev of vhat industrf is all al::')Ut. I! he ·risits a !)lant, of course 
the man vill tell him that his problems &r! ~rincipally !inancial, and 
he !=lrobably vill also tell hlli that he \rou .. d be glad to support R + D as 
long as he 1oesn't have to provide sor~e !!loney right at that !!10l!1ent to ~ay 
f'or it. There's no substitute for the tyne of liaison betve:en the 
institute :ind the industry that I've been talking a.bout in the case of 
!CAI'!'! and T'JBITEK. They have to go out en a iaily basis. '!.'he !RSI 
staff have to be involved. '!'hey ~ave to understand !ully the proble~s o~ 
industr/, and also rec Jll?lize that: !)robabl~r they' re not going to get verf 
much support for R + J at :east initia.J.l~··, "out they ·.rill ~et suoport :or 
technical-economic studies and for basic services. A number of years 3R'.O 

~AI'!'SO conducted a surrey of all of it~ membPr institu~es and asked the 
question, vhat are your ?roblems? i~!nt tends to inhibit your interactions 
vi.th industry? The number one ?riori.ty ite!!I. of the then .95 membe:..·s of 
WA~TRO #as lack of knogled~e of industr1's needs and lack of staf~ •.rith 
industry experience. I conducted a similar survey a little earlier vi.th 
17 IRSis in Latin America an~ South East Asia and asked wha~ are the 
constraints that inhibits your ability to be ~!f'ective contributors to 
industrialization? ~ey made the same point. We don't knov industr;r's 
needs or ~e don't have industrial experience. They don't laiov us and so 
we have a gap in our communication process. ! think this is somethin~ 
that has to be emphasized more and more as time ~oes on, i.e., the 
necessity ror these institutes to ~o out and learn #hat industry •.;ants, 
vhat industry needs, even if the ~overnment nays ~or it. 

I'd like to conclude ;rith some remarks about transfer of tech.~ology. 
We all think, we a.11 say, that !RSis should be involved in the 
technology transfer process. I th~.u.t they should be !llYSel!. It's a 
'fery difficult process to be involved in and it's !'air to say that our 
evaluation study shoved that very fe~ of the IRSis vere involved in this 
transfer of technology process. Partly, a.p;aio, due to lack of 
ava.reness of industrial needs and ~a.rtly because thPy vere attemptin~ to 
transfer technology that's not appropriate to the existin~ needs, to the 
available rav ms.terials , the labor base , etc. • Obvious iy, you' • .,.e g;ct to 
have a ueed and ~ user. An examnle of a transfer exnerience concerns the 
Institute of Technolo~ical Research (IPT) in 3!.o Pa~o. !FT has a 
link.11ge vi.th the Denver Research Institute, has htr.d for a number of years. 



J-.i.rin~ the early iays of the snace age, -;he !J • .S. s-pace ;iroc::un :ieYeloned. 
a <;ec!:J.:lolc~.r ~or ex:ilosi ·rely !'or=inP; of ::tetals using, :iot ·iyr.ani te, ::iu-c 
~ore ~ohpisticated explosives to ~cl"'!ll and shape so~his"Cics.ted uar:.s !or 
their l.ai.mching o>rogram. ~ost of this ;rork ·.ras de•relc-:::ed. by ::.=. S. 
cont:-s.ctors; the :.fart in-Marietta Com!JanY, the iJenver Rese!!..!"ch :ns"Ci-:';.l.te, 
ru:iong othe!"s, ·.rere invol,•ed in :.t. ".Je felt tha.t this ti:c!molc~r ·.,..ould be 
appropriate tor ~se in 3razi~. 3razil ~as a very ranidly-~oving che~ical 
indust::-y, needs a lot of stainless s~"!el. :':ley produce •rer_r ~ittle 
stainless steel in 3razil, partic...U.ar:y in thick sheet ~aJ:Z;es, and they 
have no e~uipcent for roll bcndi~~. or cladding, of thin sheets of 
stain.less to thick sheets of ~ild ~teel for cor!"osion resistance p~oses. 
Jur idea ·.ras perhaps explosive cladding of say 3 or h ~ill:il:leter sheets of 
stainless to 20 milli.neter sheets of ~ild steel vould ~rovi~e the 
cor!"osion resistance and the thickri_~ss of the plate, ~ould provile the 
construction rigidity for use iu the chemical industry. ~e surreyed the 
3razilian industry. We found there "JB.S a. potential market. DRI trained 
'.;he !ET stai'!'. We transferred the technology to :ara.zil. :fe !lelned them 
to develop the facility. '!'hey vent into production and today they are 
producing t~o by three meter plates, clad vith ap~roximately 1 mm. of 
stainless on about 16-20 :mn. of mild steel. It's dcne routinel:r. ~ey're 
~so using the same process to ex;losively s~e the condenser tubes into 
the tube headers fer applications in the boiler industrf. 

! think the reason that this <;ransfer took place is because of the 
trinning arrangement, the link.age betveen DR! and !:?!'. 'ffe har1 '1-.he 
tec:tnology in the United States, they had a need, and I feel ve!""J str~ngly 
~hat i~ an IRSI is to trans~er tec!'l..~olo~r, the best ~echani~ that can oe 
folloved is that !RSI have a linkage #ith an ins~itute in a.nether :ountry. 
:t d.oesn 't necessarily have to oe at an adYanced level, but i-: :ertainl:r 
~eeds to be an institute ttat has some k.novledge cf the tech.nolo~f and 
understanding of hcv to apply it. 

:'d like to ~ake Just one cor:ime~t about alternatives, because a lot 
J! people are ~uestionir.g :iovadays •hether or not there should be :?.Sis. 
':'here are a lot of resources in a country. The lUli•re?"sities '.'lave 
scientists and engineers. Consultin~ or~anizations have neo~le #ho can 
perfor.n certain tasks. ProductiYity centers can oerfor:n certain tJ!>es of 
services. Ocea.sionally you'll find analytical chemistry, ~uality control 
or testing laboratories. Sometimes they're ori·rate, SO!!tetJ.Ines they're 
public. I think the governments need to look ~t all cf these as they 
comtemplate designing or c":'ea.ting an IP.SI and r.sk vha have ! si:ot 

available today, ~hat have I got that I can use in the short-term, namely 
the first five years? ~aybe it's a combination 1f consultin~ fir:ns, 
analytical laboratories and univer:lities. ~en t. ey have to think in 
tP.r:ns of the :nedium-term and the long-ter::n. ~ey .1a.ve to annreciate the 
fact that they do have a lot of resources there ·.rhich Ye!""/ likely a.re not 
bein~ used in an e~fective ~anner. 

~ell, I think the sum and substance of all this is that a.lthou~h 
:nany governments a.re not a;oing to change their methods cf o~eration, ·.re 
a.s 3.dvisors have to begin to explain to them the need ~or CO-Jrdination 
of all elements of their development infrastructure. We have to advise 
and council them on ·.rays in which these ins ti tut es can ~unction. We have 
co advise them that it's not a short-term undertaking; it's a lona; 



involvement, incluciin'! !"inancia.l and ::noral sunport. And of ::curse ·.:e 
~ave to ~egin to train the ~eople in the ::RS!s t~ lear:i to ~:mc~ion 
and interact with industrJ and •-ith the other elements ~f :~e infra­
structure as ~-ell. 

!II. ?anel Jiscussion* 

The first sneaker pointed out that, among other DUI"?Oses, the 
l'.)ersonnel of I.RS!s a.re a valuable source for su?plying new industries. 
:.:n the case of Sudan, for examnle, the Industrial ~esearch :nstitute 
vas the only source the government could drav upon to ol'.)erate or ::oan~e 
a number of public sector industries being established. L~ his experience, 
it has been ~ore ef~ective for IRSis to be attac~ed to industrial 
minist~ies than ministries or councils of science and techDology. 

In setting an IRSI into the total development picture, another 
speaker suggested that there are five categories of technical competence 
that developing countries might want or a need to achieve and that these 
rea.lly are ~uite di~ferent needs and very different functions. The 
first was iescribed as the need for the developin~ count!"'f to obtain 
competent O?erators, and this ~ould involve basica:ly skills training. 
The seconn would have to be competent production engineers capable of 
keeping the machines running. This again is entirely diffP~ent 
requiring different knowledge and skills. Third is the need for 
:::ia.intenance engineers in order to repair and :-estart mact:ines which ~ave 
suffered breakdo'Wtls, and again this is a different skill. ?our-th is the 
need for design engineers who have knovledge of ?reduction processes 
and would in fact be able to design new production processes. T!lis is 
where a different phase of development st~s. :i!'th, a cc;.mtr-J needs to 
achieve plant-building capacity which runs alon~ tvo stre9.l:ls: one, the 
ability to ~reduce capital ~oods: t~o, the ability to construct large 
plants on schedule. !t va.s s~gested that these five needs are, in 
effect, categories of techni.cal assistance needed by developing countries 
in different stages of deve~0-p!"~nt. The speaker also suggested that if 
an IFSI was being co~ceived as a apex institution, embracing all these 
needs, that they would be in for troubled times. In a similar context, 
the panel member did not understand what an IRSI could do in for:nulating 
national strategies for industrialization which to him are basically 
economic functions, although they would of course have some role in its 
impl~~entation. Another speaker claimed that the title o: the theme 
i.r.J.plies the ?resence of a national strate~J, Yherea.s in ;"act they often 
do not exist or present an optimistic appraisal of develo"m'lent 
opportunities in the industrial sectors without takin~ int~ ader.uate 
account either the availability of resources, capital or othentise, 
skilled ~ersonnel, i:'lfrastructure, ener~J, etc. Tn s11ch condi tion5, the 
tendency to transfer Yhat was successful in one environment to a 
different environment "-eeds to be resisted. It is critical at the 
?ro.~ect design staJZ;e to ask ourselves ho-.r ·,1e can adaot IRSis to national 

!t Those ?Or"':.ions of the na.nel discussions most releYa.nt to the 1:heme are 
summarized herein. ?anel particba.nts included: A. K. '3asak, I0D/COGP: 
L.?. Biri t z, TOD /F'C'!'Y; >L El-Half a..,,..;, I".:D: C-H. La >hmiere , gp.0 :;/T!rrD?: 
111d ~T. Ramm-Er:!.cson, ICIS/REG. 



strs.te~ies if they exist or, i:.' they don't, to the :::-e3.lities of :J::e 
industrial sec~or. In sue~ a design, it is also impo~ant to :::-eco~i=e 
the long instituticn-buildir.g period required before I?Sis can ~ake 
ef!'ecti·.re contributions. ~nstead of pilin~ •mrealistic cb.jectives i.n"to 
a pro.ject iocument, it should be !'eccgnized ti:~:~ 1i!fer~nt deve.!.opment 
st3Jl'.es are involved requiring phased institutional growth and in 
recogni ti <Jn that conditions ·.till be constantly changin~. Finally, in 
perfor.nin~ such a nroject design, the panel ~e~ber thoup;ht it vas 
important to send national stat': to visit successful institutions so -:hat 
they ·Jill be f':.llly avare of the tremendous ii!'ficulty which vill face 
civil serrants trying to operate an rr~sr. 

Another speaker suggested that the theme has t·.ro connotations: one 
havir~ tc-· C.o rith the role that IRSis have to play in the i.mpleentation 
of ~overnment strategies for industria.: develo~ent; and the second is 
the IRSis role in the actual. develo~ent of such strategies. In the 
latter, one is talking about 5overnment-IRSI relationships rather than 
IRSI-·industry relationships. What can the IRSis do to help governments 
develop effective long-range strategies and nlans for scientific, 
technological, and industrial develooment? The first question is vhat 
specific areas can an IRSI be useful? Certain!y one area concerns rav 
!IIB.terial l£:i.Jization. They can also r,.ct as focal points for sectoral 
intelligence regarding productivit·r, problems veaknesses, etc., and 
advising the government on hov to overcome the~. Such a role is more 
important in the lesser-develoned countries and conversely less impor";ant 
in the more developed. To play this advisory,.!.ong-range planning, and 
sur.reillance role, the IRSis must really become centers of excellence, 
acknovledge in the country so -:heir advice is sought by t:~e gove?'!l!llent. 

It was suggested that IRSis should "oe :.n the forefront of the 
practical application of industrial stra~egies, and be pioneering in the 
utilization 'f local ra- ~aterials in the context of sel~-reliance. In 
pa."""Cic1.llar, they should provide guidance in ~espect to ~he necessary 
linkages bet·.reen the various ind.us~rial sectors, including agriculture, 
and they have a major role in the development of indigenous tec~.nology. 
At the same time such institutions should provide certain stabilizing 
functions, and be able to look into the Lmger-ter.n future, more then 
industry itsel~ which is more bound to ?reducing immediate economic 
:::-esults. A ver,,r important function is the building-11p of hUI!lan 
canabilities in technology, and at the same time being able to respond to 
nev policies or changes in strategies. This e~~ha5izes the point that no 
tvo countries have the same requirements fer their institutional system. 
When a countrJ is considering ~he es~ablisr.ment or st~~n~hening of an 
:'.RSI, the •.thole institutional set-up needs to "oe ~evieved. Indeed, '~he 

successi•re develo!lment of the institutional in:'rastructur~ should nave a 
iefini"te ::ilace in :'i•re year ~lans or other lonis-te~ :::lanninl!, e:..:~rcises. 

rv. men Discussion;t 

:'he first s~eaker ~ro~ ~he ~loor nresented a list 0f ~uesticns 1.S 

·.;hat gover.unents could or should e:rnect ~r0:n I?Sis in t,he '.)reraration of 

* ':'his is a hi.:hly-selected 1.nd tr-·mc1te1 summarr of t,he extensiire 
iiSC'J.Ssion which :oak nl.1.c-e oet·.;een '1Mel 'TleMber:; 1.nrl. other StCJ.[~ :nembers 
in 1.t tendance. 

I 
\ 
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their ~ational strategies ~or i~dustria.lizaticn, scie~ce and ~e~~_nclo~· 
·ie"Telc?J!lent. :t ·.;as suggested. that :.T"~? and :.,;-r:Jo en~er i!lto :i ~ oi.=t 
ez.~!'ort t~ ?repare sche:ies :or sec~ing the actiYe '?ar:icipation ::if :?S~s 
in the ·ie•relm::ment cf ~ational strate~ies, selecti~~ a=out :~our or :~i-re 

countries ·.ohich are !'ecepti•re to "Che idea, and have the s.bsor'!::tive 
capacity to assist in prepa.rine case studies on success stories ~hich 
can be transferred to other ieveloping c~untries. ~e ~ext speaker 
?~essed a 'oint reiter1ted ~any times in the subse~uent discussions, 
that is, in fact national strategies !or science and technology 
ievelopment do not exist in ~ost of the ievelopin~ countries. 

A !or.ner SIDFA stated that it is generally aJ!Teed that the eYaluation 
exercise has been a YOrthvhile experience. It becomes cle9.I" that the 100 
or so :RSis supported by UNDP /tmIDo had had a verJ :narginal impact en 
national. development, and that th~ir linkag;es •.rith the ?~cduc~ive sector 
are, at best, tenuous and the benefits derived from an enor.nous i.;vestment 
in IRSis have been quite Wlarginal. ~evert.heless, it is clear that the 
results of this evaluation have to bP. verf widely disseminated and 
utilized. Ir reading the excellent papers prepared, however, one can 
gain the impression that i~ the ~roject doc'tmlent is vell-designed, i~ the 
outnuts are properly quantified, and if all the prerequisites are 
considered, the IRSI Yill indeed ~ake a significant contribution. This 
is not really what is going to hapnen. UNDP/UN!DO inputs are entirely 
!!lB.rginal and very peripheral in the whole exercise that is going on ·.;ithin 
these countries, and by 'rirtue of the UN assistance system, staff are 
re~uired to be apolitical, that is to say, keep out of ?Olitics vhile 
the -.rhole foundation ;: social-economic develonment to which this science 
and development effor-~ his to contribute is based entirel:r on a political 
transformation. So bf .. -i.rtue of this ?henomena UN efforts become even 
:nore marginal. 

In dis~eminating the results of the evaluation, this speaker also 
pointed out that ~ + D is only one component, one SII:all element, in the 
-.rhole spectrum of science and technology policy and planning. It begins 
rith the development of manpover and continues through se:!.f-1·cliant 
research efforts, but is complimented by more effecti•re capacities to 
choose technologies and to make them :nore anpronriate to the rural 
conditions vhere most of the ?roblems are. IRSis are ineffectiYe not 
merely because they have not been adequately linked vi.th industry. The 
main problem is that industrf it~elf has not ~een effectively linked •.oith 
~iculture and its problems. IRSis really have to focus on the nroblems 
of processing agric:ilture and national resources that are available in 
the count::"'J. The ~hole application of science and technolog'f started by 
:naking ~riculture a self-reliant business. P'eedin'1; the pcpulatior. 
becomes the ~ost important activity. 

Commenting on the reauests rec~ived to date ~v the Interim Fund on 
Science and Technology and Jevelopment (IFSTD), it va.s noted that 19 
pro.j ects in vol vin~ around 20 ::ii.1.lion dollars a.re directly in t:ie area 
of strengthening R + D capacity in i.e•relonin~ countries and 3t::-engthening 
their linkages ·,,i th ;iroducti Ye systems. Many of the pronosals a.re 
completely unsatisfactorJ if ,jud~ed from the crit ~ria c...:id check:!.ist that 
'"e '.1ave gained from thi.; eva.luatio~ exercisP. and Yhich should c::mtri 8ute 
si~ificantly to relesi'?ling thes,_' :;ro.; ects in a more e :'~ecti ·re ~g,nner. 



I C~enting on the repes.tedly :na.de ;:ioint t!ia.t !PS!s :::!ust ~e :.esi~ed. 

to s~ecific ~cnditions existing in the ~cuntr; of its origin, a :enuty 
Res. ?.ep. from Africa agreed, but smi;gested that accordin~ to regions, 
these institutions also ~ave a ~ct in cCY.l'J!lon vhic~ ~ould ?rovide useful 
guidelines to similar institu-cicns. 

A :JNIDO stat"!' :ne!!lbe!", intima.tel:r involved in the exe!"~ise, cal.led it 
a "truism'' that, in ai: ideal situation, an IRSI should be functionally 
directly-relatei to national strategies for industrialization. 3ut the 
fact of the !lla.tter is that in most of the develo~ing countries there 
either is no such mechanism or, i~ it exists, it provides !ittle 
guidance for IRSI programming. Under these circumstances, vhat do 
headquarters and field s-caff do vhen tr-Jing to de•relo-p a ~ro.ject document 
vhich shovs the intended development impact of the proposed IRS~? ':'his is 
not an easy question to ansve!", but one that must be addressed. !t 
involves the selection of what is called "policy ol:>.jectives", the choices 
of which deter.nine why the ~SI is there. Are they there to serve 
industry in general? Are they there to create new industry, a role 
they are ill-equipped to play? Are they there to serve a ;:articular 
branch of industry? If they are serving a specific branc~ such as the 
textile industry, are they there for the pur.::iose of increasing the 
~xport of textile goods, or for increasin~ domestic e.!!!.pioyment? There 
are questions that hav~ to be answered, even i~ there exists no overall 
plan and the answers are tentatiYe. It's part of the TJN' s responsibility, 
in giving advice to 1eveloping countries setting up these institutions, 
to point out to the!Il that the most im~ortant factor in dev• 1 :;ping an 
IRSI is not to select the site, it is not to design the building, it is 
not even to send people for training or to equip laboratories, but the 
most imnortant thing in the early days of the IRSI is to find out what 
kind of a feasible rel~ or mission the government or other sponsors 
really want the IRSI to play. This may mean interacting ri.th -.:he 
sponsors at a very inti.mate and continuous level. If the main focus is 
to serve an industry that already exists, sending an expert oat for two 
or three weeks to interview people in the industry ae to wha~ their 
needs are is only the barest beginning of a process of identifying tJ:lil•t 

ch~nging needs, this is the most crucial quEstion at the beginning sta.ces 
of an IRSI. What are its policy ob,jectives goi~ ·~o be, vhat are the 
priorities afforded to them by its sponsors and clients, i.e., government 
and/or industry or both? Second, given these policy objectives and 
recognizing that institution-building for !RSis is an extremely 
~ifficu.lt and long-range process, how do you begin and nurture this 
gro,·rth in an incremental and sound basis with the gradual assumption of 
new functional responsibilit~es, rather than trying to do ever:rthing at 
once and ending up doing nothing well? 

The question of whether IRSis should serve small-scale industry 
entered into the discussion a number of times. The consultant commented 
that it is tr~e that IRSis generally ignore this sector for t~o reasons. 
First, the level of technical train in~ of !R~··. staff. is gene~a.ll•r such 
that they are motivated to perfor:n sor.histicated ? + ry 'llld, second, the 
kind of hel9 that these small industries need in their e~er~ing st~e 
is :nore in terr.is of industrial ~ngineering than ~ + D. 'I':le~r need cr'Jble!ll­
sol ving, process optimization, how to generate better castin~s in their 
csst-i'ron factories, etc. A Ph. D in chemistry, or physics, or even 
~ngineerin~ is not going to ~e the right kind of a 9erson to io that. 
Also the sma.ll industri~::; ion 't have :::.e money to ':'18.Y :'rir :;uc!'l se!"vices, 
althou~h some count~ies ~av~ sol'led :his ':'lr~blem oy ~statlishir.g ~ 
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:-e,rol·r:.n.~ ~1.L."'1.C:. :.~ ~.;r.ich t!':e ::..s: ~an ir'1\; : .. ":)~ :-rovidin~ s:...c:: se!'·!:.::es. 
~ren sc, J~e ·.ri:: ~o~ fini ~any :?.s:s ~renccunie1 ·.rit~ ~he ?rccl~s ~~ 
small scale ind.us~:-:; ~·rtil you ::e't the ri.~ht ccr.'ti!lation c~ st.:>.:~~ ·;it:. 
interest and experien~e in that area, 1s well as the ~'.ll'ldin~ mecha.n:~~ 

tc ~ay ~or the serrices. '!'his ::iegns tha't :3Sis should have 3.S ~ar: o~ 
their ~able of orsaniz1~ion, tec!':.nic::L. exten3ion agents, ;ec?le •ho are 
trained ii.s industrial e~~ineers, who have experienced these ~i~d.s er 
t~es of ~roble::is, ·.rho c:c.n help the :ne.n on-the-s;o-c; with his ;rcc.:.P.!1 
and which :'.!lay ~e a tre!1Mndous dif~erence to :!is ope!"aticn. Cne :nust 
also ren:.eaber that small iudustries some'times be~ome lar~e!" indust~·ies, 
and therefore the!"e is a ?Otential :narke't if the enviromn.en't is ~csiti're. 

Commen~ing on the q_uestion of hov :iuc~ ~one~' tc invest in ~ + !'J, it 
• .. -as st.ggested that sane industries are =iore !1 + D-dependent., e. ~. ~ t~e 
computer industry, than moi:e conventional industries like iron and steel. 
It is '3. !lli.stake to use an IRSI, defined as an institution with a ma.~or 
R + D component, to take on jobs which are quantifiably impossible for it 
to handle, and not desireable in terms of effectiv~ use of its scarce 
talents. For example, an IRSI caiinot take the place of an educational 
institution, nor can it be the main instrument of industrialization. 

'!'he U?IDP co-ordinator of the joint evaluation exercise ~ade a 
number of ?Oints beginning with the ?reposition that the basic ~roble~ 
rith IRSis a:ppears to be (a) a lack of ?tir?Ose clarity, and (b) "Tievin'! 
them generally as a ~anacea rather than one ele!!lent in the necesse.r1 
industrial infrastructure for develo'Pl!lent. Referring to a state!llent in 
the report of the high-level reviev grouo, that "An IRSI, as de~ined in 
the evaluation report, may or may not be the !D.Odel suitable for everf 
country.", he suggested that this statement was verf signi!'icant, not 
only from the ;;.tandpoint that an IRSI has to be country-based, but as to 
•.rhether it is "the ?roper institution at a -::>articular st~e of a cow:tr1's 
development, given other alternatives. This same ~ou~ put a tremendous 
amount of emphasis on the conclusion that before establishin~ !?Sis, 
developing countries need to consider the infra.structure prerequisites 
for the use and application of ·.rhat are lol'.'sely referTed to as sub.jects of 
science and technology. 

He took issue ·.rith the suggestior. that :nulti-branch LtIBis might be 
more amenable for the less-developed countries, pointing out that an 
IRSI is a very sophisticated insti~ution and that if it has a role 
anywhere, it is in the more devel..Jped countries, and that the LDCs can 
neither afford nor have the cap~bility of establishing one. Therefore, 
perhaps the first question is why an ~RSI at all. And assuming that the 
ansver is positive, will this institution pull develop~ent, vill it 
initiate action so that inius~r:al development will occur more rapidly in 
the coun~r/? Or on the other hand, is an rnsr :ner-ely an institution 
that follows the gener~l life and develonment of a count:y? '!'here are 
:nany oeorile, ;iarticularly ;ioliticians and d.inlomats, •'ho viev institutions 
such as IRSis as pullers of development, 3.Ild that is •·hy there 13.re so 
desi::-ed, tecause they :ire seen as inst!"uments that ar~ 12;oin17, to ~!"i::ui: 

atout r1~id industrial develonment and technolo~ical sel~-!"~liance. 3ut 
is that r~ally the case? 
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~ei'e:::-:::-in~ ";o the comme!lts that the needs cf e?.c!'l '.ie·relonin~ 
:ountr:r a!"<e Ji~~erent, '.':e =-~ised the questi~n ?..s ";c ";~e ·ralue o:.~ 

TrDP/~ency thematic evaluations suc!l as this one. '!'hemati.c evaluations 
generalize across the vorld. :f one ~as to address the needs of a 
count:-y s-;iecifically, does a the!!latic evaluation :::-eally :irc•ride u.se~".il 

i.!'.:!':)r:ta.tion that is goin,;r to be ne..."'"ticul~ to that one count:::-:r we are 
tr:rin11 to se!"'ll'e:' :-!hat is the :ise of chec!i:lists or ct!:er ~echani~s ::ia:t 
tend to ~ene:::-alize ex;e:::-ience en a global =asis i~ ~e ~ave to address 
~a.r;icular :01.llltry equations vhich :nay Var'/ and :e totally di~~e:::-ent 
bec~use of ?Clitical st!"'~ctures, develct'ment nhases,etc? :n his o~inion, 
the ~s: evaluation st~dy ~erits readinu not so ~uch because it will 
~rovide al~ the answers or checklist~, cut because it will se!"re to c~en 
the ~ind and perha~s initiate a iialo1n1e in addressin~ t~e needs ~or 
?articular caun~ries. 

An IRSI itsel!' is an e!lpty shell rithout it's human ?"esources. ~e 

~uestion is the capabality of technical and scienti~ic ?eo~le to one:::-ate 
in a particular social milieu. !ou can establish buildings and val.ls and 
throv a few toys inside, but unless you have ?eo~le, professionals of a 
certain calibre and standard, it is useless !or these institutions to 
o~erate and to ~ive ~aths ~hich the individuals and ~rofessionals vi.thin 
those walls are incapable of perfc?'!!ling. 

One of -t;he ::na.~or iif'~iculties f'acing l'NI!'C and Ul'fi:'P in trrin$Z'. to 
se!"re ieveloping countries, is that they do not shcv a Com!l1ensurate or 
e~ual clo.rity of purr-ose vhen they anproach the ~'N to help them in the 
establishment of so-called IRS!s. On the other hand, as organizations. 
UNDP and UNIDO do not seem to have the backbone to challenge them and 
shov the uotential sponsors and i-nvestors that they are asking for 
sanething that has no ansver. 

There vas considerable additio~al debate as tc ~he jus~i~ication for 
:asrs in the lesser-develo~ed countries, reflectin~ to some exten~ the 
confusion in the minds of some ?articipe.nts as to the definition of an 
!BSI as used in the evaluation st ~rr study. (In that context, it 
concerns a multi-functional institute, either ::n:ulti or sin~le-branch in 
coverage, in vhich R + D is a ma.1or conroonent and not an industrial 
service institute providing basic services only.)~-

S!)eaking on the absence of a well-defined missions ror IRSis, another 
a.greed that countries certainly di!!er from each one, but sug,ested it is 
necessary to refer to a central sector of develo~ing countries vhich have 
some elements in common and that for these countries it is !)Ossible to 
iefine a model mission vhich vill he helpful in ~reatin~ new IRSis. One 
cause of the problem arises from including the title "research'' in the 
name of an institution, vhere in most de•relopin.v. countries the principal 
~ission of such an institution will be to nrovide technical-e~onomical 
se!"Vice and no~ to do r~search. The services to be ~rovided vill urobably 
tie in at an inter:nediary level betveen research and de•relo-rmient , and the 
planning and execution of nev industrial pro.1ects that an industrial fi~ 
•.rould perfor.n. 3etveen these tvo well-defined levels, i.e. , R + D and the 
nor::nal activity of en~ineerin~ firms, there is a re.n'1;e of activities ~here 
:rou give :nore importance to the technical elements in oro.1ects than 
engineerini:i; ri:111s would. !:ere :rou have a. more acti•re nrocessinQ; of the 
tec!'Ulical asnects of a. nro.Ject, but not as :nuch as i::reatinv. a nev 
te~!'molo17,'J, and this is the are~ he s~~ested IRSis will fiad their olace. 
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~ ::an:r cases, :his ~ay i:l.clude 3.c~:.vities related. tc ':he ':r~s:.·er of 
': ec:-.no:o~J, net only in the sense o!' tr3Ils Z"e:-!"ini;; tec!"i.r.clc~· :·ram ::me 
-er:.e!"!lal source "to a. country, ~ut :ainly in c0-0"9e:-atin~ ·.oit"h :"ir:ns and 
~elpi~g them in so~e aspe:ts of the tec~.nulogy transfer 9..Ild ada.~t:.ons 

precess. 

~e--:ur:'ling to the q_~estion ,,:: r;tS:s and the lesser 1e•relc-ped. 
count:-ies, it <m.s sugges-:ed t:i.a-c ti1e basic .J".lStification :':::r the 
establishment of a ~ulti-branch industrial ~ + D institutes is "':~e 
exis-ce~ce of t=:e countr_r !.tself. ·~:re!""f country, e·ren "'::i.e le~.s-t 

ievelc~ed ones, needs a ~all laborator_r that can ?r~vide hasic 
analysis of ·.12.ter samples ~or ~ot3.bilit7, food spoilage ;uid contamination, 
:ninera.l saz:tples, testing of te~iles, etc. In this case the ''!P.S!" title 
vould be a :nisnomer. While it is necessary to av·oid ''reinventing the 
vhee1··, ever'J country needs this t:rpe of an institution to get started on 
using modern technol~, ccmbined ..,ith economic considerations •"i.en 
possible. Doing nothing is not the ansver. It takes a long ger:ni11ation 
'eriod and one has to s~art SOI!le,lace, reccgni~ing that the reseexch 
:>art "!:18.Y cC1111e 10 or 15 yea.r'3 later. :n his erperience. t:ie !'esP.dr'C~ 

ele!!lent usually cO?!les in connexion ·rith SO'l'e indi~enous ~atv..!"tl resource. 
~ey have a particular ~ateria.:, "be it =ineral or tJ'OOd species, that 
nobcd:r !clovs anything a.bout out -:hey have !'lenty of it. '::lis is tJ'here 
they take their first tentati•re step. vhat could we do •rith this? !!ov 
could ~e utiliz~ it? It is necessary ..,h~n establishing an ~nstitution or 
designing a pro.ject of technical co-oper'1tion that the !'Olicy ob.~ecti-res 
of thi3 little laboratory, or institute, or whatever you call it, are 
clearly established, so that tr.e ~over.lment and ever-Jbody '.lllderst2!1ds 
what the institute or laboratory is really su~posed to do in the next 
five years. ~nder these circumstances, ?erhaps t~ere ..,culd. be ~ore success 
stories. 

Another field re-cresentative 1J_uestioned. ""'hether, in d.iscussiruz: the 
roles of rnsrs in nation.al strate~J at this .~uncture, tl:e ·-orksho"!) vas not 
putting the cart before the horse. ~eferring to their rather poor 
per!'o:cmance statistics, it is knovn that these instit-..itions &rt.' not :ret 
fully e~uipped to provide the advice to the ~overnments on national 
strategies which they h~ve not yet established. ':'herefore, it se~s more 
profitable to consider hov to strengthen these existin~ institutions, and 
haw to put them on the right course, so that they become more viable and 
are ready to indentify needs any offer sound advice. 

The Chajrma.n concluded the Theme ! by observing that it vas ~ 
difficult sub.ject to consider since :'lational stratesries are rleeril:r 
interlinked ·.rith the problems of raisin~ the perforuiance or :RSis, their 
expectations, and the ef~ective utilization or their outputs. Therefore, 
he SW!gested that final conclusions should vait 1..mtil the end of three 
sessions after vhich one can drav a fuller ?icture of ..,hat is the ~ost 
effective role of an IRSI. 

It is the obvious consensus that !RSis are .1ust one of the ::?1.any 
ele~ents of the industrial infras~ructure a.nd that t~eir e::qiectations 
should be limited. It is imnortant to dec!.de the role, ttat is, the nolicy 
ob.:ectives, an IF.SI is expected to des.l •.1ith. This should ·:le clearly set 
up at the ve!"_r beginning of any exercise. It is ~ven necessar1 in the 
case of existing IRSis which are not runctioning ~s exnected. In 
identifyin~ the needs of a countrf or of~ ?articular industrJ, a survey 
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i~ :ie~de~ to es't.-.. -:lish ~:1e crd.e:- ~f ~~!.=:"i:..:; :'er t~e ~".L.91ct:.=nc..: 
acti:ritic.; :f the :?Sis. Sue~ an i.nstitati.on ::ieeds ':o be cc-oriinate-: 
wit~ ether i~d~s~ria:. i::istuti.tons, an~ ':here a:-~ a •-ide !'."9.!l~e c~ 
com:;:::.·'!hensi.ve 3lld supportive !:leasures !'."ea.uired. ':'ec~ical co-oi::erati.on 
assj st:ance stould ce c-onsidered on a long-ter.n a'Oprcch. "~ro~i."'IIC.e '' 
approach, !"at her than a series of indi Yid.ual ;iro.1 ect s or ;r-:J.' ec'":. ::;!':.ases. 
:!:t is :iecessary fer tte !RS: to estac:.::.sh 9. !"e'='Utatior. as a ··:ente!" O:'° 

excel!.ence". 

~ere ~e :::ou::.t:::-ies that ~ave :cience and. tec!!no:.c~.r ~lacs ~d 
:;elides, such 3.S ?:Jres. and :·!exicc, a::C. there are :::t!':.er ·:cuz:<;ries 
oegi:ming tc tackle this :;iroblei=, ~er ex~ple, ::ii;eria' ~hana' 
:nc.onesia and Tur!fey. Tue ··:;iu.sh'' ef~ect ·rs. tte "pull" e!·~ec-:. :.s 
ans.lg,gous to the ?roble~ of the chicken and the egg !!!ld is no~ a si::i~le 
black and .,hit:.e cropositfon. It relates t0 ~L~ need ~or !:e~d"::lilit::r md 
tailoring 3Il IRSI to the actual needs of a specific count!"y, vhere in 
same cases the balance ·.rill favcur one a-;iproach over the ot~er. ':'his is 
a vita! o_uestion ~or consideration in the pro.1ect desipn and ear2..y st~es 
of !RSI institutional grovth. 

Tue Chairman concluded that in ·riev of th~ ~ove'!":llnents interest in 
~ + ~ as de2onstrated in the number of ?rejects submitted to the ::s~. 
the evaluation exercise and this ~orkshop is of great si!l!li~icance, 
oec~use -;ri.tt the comprehensive ap~roach and ~ethodology that has ~een 
taken ai.i the results of the efforts up to nov, the elements a.re ;iresent 
for drs.ving ;.ip a series of oractical actions ~or ~roving :JN actiYities 
in the fu~ure for, ~hat is after al: the main ~ocus, industrial 
deYelo'!'!nent in the developing countries. 

. - ...... 
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