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I. Explanation of Theme• - Dr. Joauuin Cordua, Ingenieria Financiera 
y Comercial, Santiago, Chile. 

The theme of this final session has alre~ been touched upon in tne 
discussions of the last tvo cfa3s. This is certainly due to the fact we 
all recognize that the most critical problem concerning IRSis ~s ~he 
very small impact the:y actually have on local industry and government. 
A large part of the vorlc performed by many IRSis seldom reaches the im­
plementation stage, regardless of its technical quality. Many different 
studies about IRSis agree in this conclasion. 'l'he final rep.:>rt cf the 
"Joint UKIJ>/UlHOO Evaluation of IRSis" made the following assessment: 
industry, in general, is often reluctant to use IHSI services other 
than for routine anal,ysis and testing, quality control, etc., for a 
number of reasons, including: lack of information about IRSI objectives 
and functions; laclc of confidence in IRSis' knowledge and experience 
in industrial probleaa and competence in specia!.i..zed industrial tech­
nology; belief that fees and costs are unreasonable; and lack of IRSI 
appreciation of the cost/benefit industrial mot:vation. 

The same ev~uation considered 'hat in five out of seven institutes 
analyzed through field visits, the overall contribution made to industry 
... in tae two lower categoriea of a five grade scale. Of course, most 
of these institutes perfo?'lled much better than the one evaluated by a 
distinguished British enc~e~r some years ;-~. He said during 16 years, 
not a single product or process devel1>ped by a 600-man IASI in Aaia 
vu indu'3trialized. Of the total staff, oril.1 four had previous industrial 
experience. Of the 8o projects under work, many were running for more 
than 10 years without evaluation. 

If, instead of considering the amount of services supplied by the 
IRSI to industry, we look at the regationship from the other side, 
trying to quantify the fraction supplied by the IRSI of the total tech­
nolO!!:J received by industry, we must also conclude that IRSis' con­
tributions have been marginal. One of the few quantitative studies 
about this subject was recently published by Professor Thomas Allen 
of the Sloan School of Management at KIT.** His data about the Irish 
indwrtry agreed with the con~lusions of studies made earlier by Mcguire 
and Kentch in Aus~ralia and Ghirardi in Brazil. According to these 
three studies, the principal source of technology for industrial firms 
caae mainly froa other firms of the same branch, both domestic and 
foreign. The contributions which came from goverDJQent-sponsored research 
institutes was less than~. i.e., 1.4 in Ireland and 2.9 in Brazil and 
Australia. Finally, if we look at the willingness of the users to pa_y 
for IRSI's services, in~luding research and development, as a partic­
ulady Maningful indicator, ve will also find that in the great aiajori ty 
of IRSis, iDCOlle f'roa services is very low. On page 13 of the draft 
Progr.... Advisory Rote prepared by the UHDP, we find that more than 
~ of the IRSia reviewed had income from contract work of less than 1°-' of their expen.di tures in a saaple where 7afo of these institutes were 
already operating for more than 10 y~ars. In most developing countries, 
ve certainly do not expect a full recoF'!ry of the cost of IRSis. Never­
theless, in an Il<SI that baa reached a healthy relationship to industry 
and government, at least a 40 to 6af. self-financing rate of operational 
costs should be expected. 

* ilso reproduced as UlfIOO/EX 116, dated 29 May 1980. 
••Thomas J. Allen, "Tra.1sfer~ing Technology to the Firm: A Study of the 

Diffusion of Technology in Irish Manufactaring Industry" Sloan School 
of Manage~ent, l.I.T., Cambridge, Maas. USA, June 1977. 
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'nte •valuati?n report identified several reasons that explain the 
lack of real demand for IRS! services: in least developed countries, 
industry has not yet reached the st~ of bei!lg &ware of or recognizing 
th~ need fer !RSI functional services; large scale and sophisticated 
industry in more advanced developeng countries provide i ta own basic 
services and soaeti.ae• R+D; 11.ediwa sca.i.e and nati,.p _ _._ .;.,f4,._•-t.,.,,. ,,_gually 
require basic services, but they have not fully ap~'N'~iate~ ~~~ :.;>0ten­
tial benefits of research and development, and governments in general 
have taken few measures to stilllUlate the effective use of IRSis. With­
out discussing the reality of these statements from a practical point 
of view, ar. illportant issue is how we manage to adapt .!!!§!! to the char­
acteristic of the existing industries and governments. The recomaen­
dations that follow are baaed on the need to introduce some changes in 
strategies, organization, and in the general approach of IRS!s to project 
development, so as to adjust the wc.rk to actual clients, with all their 
limi. tations. 

One of the more effective wqs to improve the utilization of 
IRSis potentiai.ities is the creation of a special unit whose aim is 
the marketing of IBSI services and research findings. The creation of 
such units very often comes only after the IRSI has been trying for 
years unsuccessfully to develop a clear relationship to industry. Con­
sidering that in developing countries most inci.ustrial firms and govern­
ment institutions are not aware of the need of technological s~:~ices, 
an 38I'•ssive promotional effort is absolutely essential. It is not 
~aey to reach a good. level of nn:.tual understanding between an IRS! and 
an industrial firm. In fact, the prospectives of both p&l;ies are quite 
different. The industrial.eatrepeeneur must operate at minimum cost, 
facing competition and changing market conditions, a situation that 
normally involves important risks. In order to succeed, he has to 
coordinate a large number of productive factors. Technology is only 
one of them and often fie does not ~onsider it the most important ~ne. 
On the other hand,_ the IIlSI is a non-profit institution, a public 
service. The basic motivation of its members is professional achieve­
ment. They have mainly a t~chnical perc&ption of problems, usually 
ne~lecting the economic and commercial aspects. Most IRSis were created 
without a previous market study for their products. Certainly, it is 
not easy to carry out a meaningful mark~t study for a new ~d of service 
when it is necessary to persuade the f~ture clients that they really 
neeci. such a service. In most cases, an IRSI has to be al.ft~ established 
in order to develo~ a demand for its products. That is the reason that 
many IRSis are not the result of a feasibility study, but of the will 
of a government to foster the industrialization of the country through 
the supply of local technological services. But once the IRSI has been 
established, if there is not & systematic effort to identify what 
services industry and government a.re willing to use, the mos4W likely 
result will be to end up generating products that nobody wants and in 
solving problems which bobody is really intere~ted in. An important 
step in this proceas can be reached throlli:h the selection of the main 
functional actirities of the IRSI. 

An I?"!SI still in the st~ of gaining confi1ence of industry should 
not devote ~ore than 20-3~ o1 its efforts in research and in the devel­
opment of new technologies for its subsequent commercialization. The 
aia.in part of the work should follow the ''pull approach". st'U'""ti.ng from 
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the problem• or opportunities met by a particular client, and attempting 
to vorlc them up jointly vi th him, always using the shortest and least­
costly way available. Sometimes th::.s approach wi.li include research 
and development, but in most cases the solution will l-ie to buy and to 
adapt already proved technology. ~e accomplishment of a number of 
increasingly c:omplex transfers of technology will give IRS Is the neces­
'11.ar:f experience to undertake more ambitious and creative tasks. There­
fore, the main contribution that IRSis can provide to enterprise will 
lie in a..-i intermediate level, between research and development and the 
planning and execution of industrial projects as done by engineering 
firms. This inter11ediate ana includes activities such as: venture 
analysis, consisting of 11arket studies acd a survey of the technical, 
financial and economic elements of new projects which, as a whole, 
facilitate an investment decision; comparison of alternative production 
processes from a technical and .JConomical viewpoint; search for appraisal 
aad selection of technologies. particularly as part of an operation of 
technolagy transfer; and adaptation of processes and products to changes 
in scale, in cost factors, in specifications of the final prod.uctsand 
substitution of raw materials. Most IRSis in developing countries do not 
pay the necessary attention to this type of work, but overemphasize the 
technological elements in industrial problems. Very often, this is due 
to the d.ifficul ties encountered by IRSis in 2.ttracting and retaining pro­
fessionals with industrial eiperience and with good te~hno-4!conom.ic 
training. 

The accept; -:e of transfer and adaptation of technology as a pre­
ferential fiald pf work for IRS!s will probably meet some internal re­
sistance. On the one hand, it may appear as an activity of leSE prestige 
than that of R+D.. On the other hand, IRSis have usually considered the 
creation of technologies required by local industry as their primary 
task and have visualised the trL"lsfer of technology as a competitive 
process, limiting the developl!lent of the local technical capacity. 

The very serious difficulties met by mAAy IRZis in the achievemf!nt 
of an effective impact on ind.lStry should Mt lead us to the conclusion 
that IRS!s are not appropriate institutions for devel~ping countries. 
Most firms in developing countries lack inte!"nal capacity for creating 
and ~pting technology and governments also need assistance in this 
fi6ld. The~efore, the existence of independent centers capable of ful­
filling these functions is indispensable for achieving a s~und l~~el of 
technical development. ~e very fact that several IRS!s succr.eded in 
overcomiilg the gap which separated them from governmenT. and the productiv~ 
sectors, shows that IRSis can be both viable and uaef~l institutions. 

When we opeak about marketing IRS! servic.e, ..,e usuaay think of 
the rela~ionship with private industry b~t the proces3 of convincing po­
tential clients is very similar in the cas~ of government institutions 
if the differences in motivations are considered. Thus, the task of 
a marketing unit in an IRS! bas to cover all types of clients. The mar­
ketin~ unit in an !RSI s~ould pl"1 a role of leadership, be in front of 
the organization, identifying viaole new Gpportunities through advanced 
studies of market. for new products and potentia). usE:s of the resources 
of th~ country. It should also pravide a practical commercial orien­
tation for all IRSI programs, building an effective teamwork among 
technical, economic, and commercial specialists. We must remember_ that 
technology cannot be economi~ally commercialized without a clear under-
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standing by both parties of the situation and ~f the objec~~ves of 
the other party, which means an effective two-va,y coaaunicatiJn pro­
cess. To establish COllllUXlication is the aain responsibility of the 
aarketin« unit • 

.Another measure that can improve the IRSI-ind'ol.Stry relationship 
is the ~r.U.Oing of executives of industrial firms in management of 
technology, which means in the effective administration of technical 
lcnovledge CiS a productive factor. A special course on this subject 
will be held for Latin .American countries in Chile next September, as 
part of the prograaae sponsored by the UNDP. 

Kov I would like to present the experience of two Latin .American 
!RSI• that are seriously tryi.ng to overcome their lack of i...lpact on 
induatr,y. Both are aul.ti-branch institutes of siai.lar size with 70 
to 90 professionals and annual operational budgets between 3-4 million 
U.S. iollara. At a time when the marketing function vas strengthened, 
they v.are alre~ operating for five and six years. The le'\-el of 
income from sale of service •as about 1~ of thAir expenditures. In­
itiall;r, both !.nst:f.tutes had practically the same organizational chart, 
in vhic~ about 12 technical units vere integrated in four departments. 
Each department covered a specific industrial branch: food technology, 
chemistry, mechanics and electronics. In addition, both had a depart­
ment of administration and finance. Marketing specialists vere assigned 
to each of the techr...ical departments. This type of organization originated 
the following problems: (1) The individual projects vere generated at 
tha lower levels of the organization, principally reflected the interests 
and personal capacities of the technical staff, instead of the actual 
needs of industry and government; (2) DI.le to the way the projects were 
generatec', and to the lack of an integrating fC'rce in the institution 
(excepting the role of the director), no interdisciplinary vork was 
perfo:'llled.; (3) In this kind of an organization it often occurred 
that the same people who generated the project, executed them and finally 
evaluated the results. 

During its fifth year of existance, one of ~he IRSis created a 
marketing group, reporting to the director. The ~ain functions of this 
group are to stimulate a stronger marketing activity of the technical 
staff and to assist ~h3111 in procuring contracts Projects originated 
in industry are usually more complex, often demanding an inter-disciplinary 
approach. After the introduction of the marKeting groups in 1974, the 
income coming from services sold increased sharply in this IRSI reaching 
1 l~vel of almost 5~ of operational costs. The second institute re­
cently designed a more radical solution to solve its isolation from 
industry and government. All the technical activities are integrated 
into only ~wo large departments; one for mark:eting and project development 
and the other for operations. The main function of the first department 
is to identify potential users of IP.SI services, to coordinate the 
formulation of the corresponding projects and to provide assistance in 
the contracting pro~ess, e.g., wri~g propJsals, negotiating the contract, 
etc. The main function of the department of operations is the execution 
of the projects. The expected advanta«es of t~is type of organization 
are: ( 1) more projects will reflect the actual needs of industry and 
government; (2) a laTger amount of income fro~ services; and (3) the 
department of marketing, Mhich is placed at the same level as the de-
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partme~t of operations, will be involved ~ot only in the selling of 
projects but also in the control of the~r eff~cient execution. This 
esta~lishes a healthy system of ch~ck and balance between both depart­
ments. 

The two cases just describe~ are only examples of ways to reach 
a higher level of utilisation of IRSis ser ice. There are certainly 
others developed by successful institutions in other regions. But 
at the same time, the great majority of IP.Sis in developing countries 
are isolated from their potential clients and are not devoting erough 
e-'.fort to overcome this gap. In this situation, I think that it's 
worthwhile that a larger amount of international cooperation be de­
voted, not to the creation of new institutions, but to the improvement 
in the performance of the alreaey-existing institutes. UNIDO and mrnP 
could pl~ a very important role in transferring ~ucce~sfui exper­
iences in the area of aar~eting of IRSI services and in supporting 
the cecessary changec. 

II. J!!.troductory Remarks by the Chairman - S. Hable-Selassie, 
Deputy Director, Industrial 0perations Division, UNIDO. 

The chairman ~elivered some opening remarks in response to the 
presentation of the theme by the consnltant. From both the evaluation 
report and what has just been said, the picture regarding IRSis is not 
a very encouraging one. The practical use which has been made of re­
search results has either been negligable or not easily discernable. 
This is very surprising, because in the case of agricultural research 
institutions the situation is strikingly different in that developing 
countries have benefited considerably. The agricultural research 
inatit~tions have done wonders insofar as agricultural production is 
concerned as in the case of the "green revolution". It is a historical 
fact th.at research and development ar.d so-called technical progress 
were the factors, the decisive factors, in the indu~trialization of 
the developed count4ies1 and one wonders why IRSis cannot play a role 
in this process. 

In viev:-0f this, one is tempted to make one of two conclusions: 
that the developing countries were ill-advised to set up IRSis, or else, 
what ha.a been done is a mere drop in the bucKet compared to the real 
needs of the developing countries. Nov the first one cannot be possibly 
true, becauae it defies logic. Theref~re, one is inclined to the latter 
concluaion, na11ely +.hat what has '>een done so far is a aeries of initiatives 
limited in their scope, isolated in their application, and perhaps hap­
hazard in their impleaentation, so that IRSis could not generally re-
spond to economic and social needs of the developing countr1ea. For 
8%alllple, there aeesaa to be a greater bias towards pure research while 
the urgent need in the developing countries is in the area of choice of 
techniques in order to develop labor-intensive tech.:1ologies and thus do 
something about the urgent unemployment probiem in tha developing countries. 

Related to this same issue is the quest~~~ of the role that IRSis 
could h•ve pla,yed in the area of pre-inveatmer.t studies, i.e., a feasibil1ty 
study which leads to the choi~• of a particular technololt{ and which 
establish•~ its viability given certain aoc1al and ecor.omic para.meters. 

I 
L-
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Therefore, the linkage between IRSis and industrial development 
centers mu.st C.. one that could, to the benefit of the developing 
countries, be further ievel.,ped. There are als,, other linkages 
to which reference haa been made, particularly with a view to en­
suring ~he relevance of research and development efforts to the 
industrialization of the developing countries. In partic.ilar, the 
chairman had in mind the technology development organizations which 
have been suggested in the joint evaluation stud,y and Dr. Cordua' s 
marketing units as part of the structures ~f future IRSis, in order 
to UL&ble them to respond better and to strengthen the link between 
industry and IRSis. 

There is one otter issue which has perhaps not been dealt ;,ith 
ertenaively in both the evaluation paper and in 'he introductory 
reaarka and that is the ques+.ion of the staffing of IBSis. While 
open to correction, the chairman suapects .. hat IRSin .._, mainly and 
~~h.apc exclusively staffed by scientists, engineers, technologists 
and do not have the multi-disciplinary skills required to be able to 
perfo:na their broader functions, referring particularly to the 
absence of e:onomists and social s..:ientists. If correct, IRSis 
could not ):Ossibly 'ho! expected to do an adequate job of li.a.lcil:.g the 
worlc of ~Is to naiional plcuming objectives and also to the marketing 
of their services. If IRSis are •o do those things which are impor­
tant and which make their work relevant to national-economic objectives, 
then they would need to be strengt.1ened with an appropriate multi­
disciplinary ~eam. Of course, this wouli have implications for the 
thrust and content of future UNDP/UNIOO technical asaistance. 

III. Panel Discussions* 

The panel discussion was opened by a staff member from UNIDO' s 
International Centre for Industrial Studies who noted that meat speakers 
have pointed out that the IRSis are showing a relatively poor perfor­
mance, poor measured to what the "ideal" IRSI would be like. We know 
that the large companies usually are rather sKeptical of IRSis. They 
don't trust t~em and prefer to build up their own capacities, b~ing 
inf'orm&tion and technologr from out.side if 1..hey can. The small com­
panies are not geared to using outside institutions to the extent that. 
would be expected. We have all seen that in research institutions, 
activi tie11 are going on that have little relevance to what industry 
requires. Against this background, in the future one will see an in­
creasing need for services of the lcind that IRSis should be perfol"!4ing. 
Not only in the developing countries, but. also in the industrialized 
countries, public aupport to industry is increasing in the fields of 
technology, foreign marKeting and various technical services as a means 
oo 11&J.ntain and increase international competitiveness. It is a very 
crucial element of any country's industrialization process to keep abreast 
of technology developments and to ma.Ice use of them in its innovations. 

The question which this workshop sho~ld address itself to is: Cd.ll 

we develop some kind of a ~tandard procedure to increase and measure 
the pe:·formance of IRSis? Is there a stanC.ard !RSI that ·.i1e can have as 

~ Those portions of the panel discussions most r&levant t~ the 
theme are summarized herein. Panel participants included: E.T. 
Ba..1.a.zs, IO~/MET; J.. Eraneva, IOI'/ AGRO; V. Gorbunov, IOD/INFrl; 
a. Janisjewski, ICIS/TEC; R. Lalka.lea, IFSTD/UNDP; and H. Muegge, 
ICIS/GLO. 

----.... 
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an ideal set-up? Evervbody knows that there are no chP~~ tricks 
in this game but there are some proposals. First o: all, there is 
the need to look at the entire infraatructure or networ!c in which 
the IRSI is going to operate, or is operating. TI:.at incl~des all the 
way from the academic or basic research to the act~al design of pro­
cesses, marketing of products, and the managemenc 0! plan~s. It 
might be possible tc look at wha~ is the "standard." network of a eiven 
country at various stages of development. A network that would cater 
for all the technological information services and see if one can use 
some kind of a standard analytical kit to review a countr;r's pe~formance 
and its institutional set-up. Then one could insure that the pc..rticular 
IRSis that one has decided is missing in this network plays the role 
t~t it should. 

Inside the country, the critical and well-known problem is tha~ 
the customers are not convinced about the need to acquire the services 
offered by IRSis. Generally, it is UNIDO's experience that industry 
must get the feeling that they own a particular IRSI, that they are a 
part of it. A case was cited where the main customers were placed on 
the Board of Directors of an IRSI. This hap}.-ened to be an industry 
with a number of large public companies, and the di~ectors of these com­
panies were in on the Board of Directors of the IRSI. There was a 
sudden shift in the interest of these companies to use the services 
of the IRSis. In Sweden, there is a scheme where the linkage to academic 
research is done by having a network of contact persons. These contact 
persons are paid by the National Board for Technical Development, and 
they are placed at vario~s research institutions to keep track of what 
is happening there and to create a linkage to the Boai·d and, through the 
Board, to industry. To summarize, in the future, UNIOO/UNIF should try, 
in a more systematic w33, to analyze the entire industrial network of 
the various countries, the network of .echnological and other services. 
One tries in this network to see also that sufficient financing is 
given. Sometimes industries are perfectly capable of carrying out 
activities that now we think only IRSis can do, and support to industries 
in their innovation process through financial means m<IJ' be another 
alternative. Finally, one may think of esta.bEshing Sville .tCind of a 
module system for IRSis. IRSis are not one particular animal, they 
cover all types of activities. Perhaps one could devise a module system 
where one says for a particular purpose this is how let 1 s say units 
dealing with contracting support could be established in a particular 
country. 

A r4v York participant, a former SIDFA, opened his remarks by 
stating that raae~h is only the tip of the iceberg, representing 
perhaps only 1~ o! the total effort in the pyramid of activities 
leading froat the identification of a need or problem to its \tltimate 
solution. The balance is the tremendous endeavour to scale-up laboratory 
results, to teat and retest product prctotypes, to ~~epare demonstrati~~ 
or pilot plants and, finally, the comple~e corpus of feasibility, design 
and engineering studies leading to the installation of a new plant. 
It is clear that the research effolt has not been fully integrated with 
the balance, leading to ineffective results. Why are these research 
results not being translated as rapidlJ and as effectively as they 
could be? First of all much of the research programmes of IRSis are 
irl"elevant to real needs. It is irrelevant because in preparing the 
research plan there is no real c~naultative machinery. The industry, 
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the end-users, are not involved as effectively as they should be in 
designing the ~iddle and long-term work plans of the IRSis. Secondly, 
the leadership of the 1RSis in the developing countries is largely 
in the hands of what he described as "indigenous foreigners", i.e., 
highly-trained scientists who have received their basic education and 
experiencs abroad, who have come back and found themselves totally 
divorced from the real needs of the L•dustry or of the productive 
secto .... 

What are these real needs? They are to improve the quality of 
life, the utilisation of natural resources, development of energy 
resources, and so on, and IRSis are typically not tackling these 
type of problems. There is a strong move aw~ from this kind of set-up, 
and ASTRA was .:ited as an example of an organiza.tion d.oi~ some excel­
lent work. The Application of Science and Technology to Rural Affairs 
is a group of academics working out of the Indian Institute of Science 
in Bangalore who discovered that all their instructions to their students 
and all the research that they have bPe!\ doing in the past, has been 
irrelevant to the real needs of the coun'tryside. This "Toup has gone 
out into the villages, tried to identify problems and not just suggest 
solutions, but take the solutions through a step-by-step process of 
e:r:ten\ion and orientation until the results are actually applied. It 
is quite clear that r~suarch workers are not good salesmen and a.re 
reluctant to step cut of their air-conditioned research laboratories 
and reach the people where their services are oost needed. Therefore, 
the suggestions made of setting up a research contract section, of 
setting up a technological services section in a research institute as 
an essential element in its organizat~onal structure, is indeed very 
relevant. 

This IRSI evaluation exercise has probably been one of the best 
prepared and the most comprehensive seen for a long time but some of 
the results that came initially from the IRSI evaluation studies caused 
great concern to the spealcer when in the field as a SIDFA. When the 
mission report of the IRSI evaluation team which visited a leading 
institute in his country of assignment reached him, he was frankly 
apalled. For four years, the Resident Repre~~ntative and SIDFA had been 
trying to ~:rsuade t~is IRSI to get out into industry and work en "real" 
problems. Those problems were: the industry was operating at less 
than 4<J% of its installed capacity; there were no spare parts; there 
were no imported raw materials; energy consumption was high; yields 
were low, etc., and yet, the mission report said that the IRSI was right 
and that the Res Rep and the SIDFA were wrong, or were misguided, in 
trying to persuade this IRSI to work more cl0sely with industry and 
that, in fact, the IRSI should concentrat~ on national problems of a 
long-term strategic nature and should not deal with the d~-to-d.~ problems 
of the industry. Those problems should be dealt wi"h by the industry 
itself. The speaker admitted to putting the case in rather bold terms 
and that it was prcbably not stated quite as explicitly, but they had 
a hard time convincing the research institute that this was rc~lly not 
what was meant when the evaluation report finally reached them. 

This speaker also commented on one of the transfer mechanisms -
the so-called ~ilot or demonstration plant - noting that there seems 
to be a great ,ush towards setting them up. The IRSis may have some 
role in developing countries where industry doesn't have the resources 
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to scale-up from a research result to a commercial installation but, 
hy and large, the pilot plant is somethi~g that needs to be avoided 
by the :esearch institutions, or, at least, installed only with clear 
prior identification of a prospective partner. Only w~en a business 
enterprise has expressed some interest in scaling-up a particular 
process and only in partnership with that interest should the labvratory 
undert~e to set up a pilot plant. Otherwise, the average IRSI does 
not have the skills, does not have the Cc.oa::1. ty to design and operate 
a p:lot plant which is also an extremely expensive business. This 
leads one to the role of the consulting-engineering organisations. 
For the last 10 or 15 ye'U's 1 we have been talking endlessly about 
research as if it we:::-e some kind of an "open sesame" to industrial 
development. If the same effort had been devoted to creating and 
s1..1:engthening ir.dustrial consultancy organisations, perhaps the results 
might have been much greater because the industrial consultancy organi­
sations are the most effective catalysts for change, the most effective 
organisations to translate research results into actual designs, engineering 
and commercial installations. 

One of the activities of UNIDO in th~ field which have had very 
high payoffs have been th:: series of seminars relating to university, 
research, and industry linkages. A series of them have been held and 
have been most effective in bringing the :iniversities, research or~ani­
sations, and industries in very close touch with each other, and this 
is something that might well be carried forwcu-d. Finally, in the 
discussions one r'U'ely hears the word "adaptation", the a.d.aptation of 
research results or of k:now--how that is imported, and rarely have we 
had much opportunity to talk about the import of "know-hew" because 
this really is an area where the JRSI has an important role, but in 
most developing countries the IRSI has been kept out of all the negotiations 
for foreign know-low. There is the exairple of Japan which over a period 
of 8 or 10 years spent 2-3 billion dollars in import of iclow-how. In 
a highly 3elective way, the best know-how available in the world was 
bought rather than developed from scratch in the country, but the im­
portant thing is not that 2 or 3 billion dolalrs was spent in searching 
and buying the best know-how, but for every dollar that was spent in 
searching and buying the best know-how, $7-3 were spent adapting that 
know-how to the local conditions, to improving and building on that 
know-how and becoming the leaders in that particular field. This 7-8 
ciollars, building upon the $1 of know-how tha• had been purchased, is 
perhaps the true role of IRSis in many situations. 

The Head of UNIIlO's Metallurgical Industries 3ection noted that 
his group ha.u implemented 12 projects during the past nine years related 
to IRSis, in nine countries with an overail value of $11.5 million, 
rather significant in terms of the $55 million as the overall value of 
all these types of projects being financed by the UNDP. These projects 
were all single-branch projects and most of them were connected with 
single-branch institutes. He makes a distinction between the single­
branch institutes and single-branch projects because some of the pro­
jects were carried out by a single-branch division in a ~ulti-branch 
IRSI. Repeating an earlier comment, he noted his belief that it was a 
fund.amental omission in the methodology of the eval;.1.a.t1on study that 
from the beginning it did not make a distinction between multi-branch, 
multi-purpose institutes and single-branch institutes. In his opinion, 
a very small part of the disc• ... ssion so far relates to the specific and 

f 
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more simple problem and where the greater results of UNIDJ's and 
UNDP's work has oc~ured, namely in the single-branch institutes. 

Referring to Cr.apter Tl of the study on "Expa..-i~.in~ IR:.I Services -
Alternatives and Complementary Choices," which he considers as perhaps 
the best part of the study, and particularlJ paragraph 310 which 
starts with the following: "IRS Is ~an provide ir.valuabie services to 
government in such areas as sectoral surveys, techno-economic opportunity 
studies, utilisation of raw materials, etc., as these have a poten"ial 
for impa~t on national development objectives of increasing industry 
inputs ••• "- the speaker believes it is a very important aspect of im­
proving the efficiency a..-id the support to be given to the institutes, 
and that this subject be included both as a policy objective and also 
as one of the important functions which are listed in the first pages 
of the ~tudy. Their section projects, dealing with single-branch 
institutes, were not imposed on the industry by Government or from 
somewhere outside. There was no such situation ;ha.t after having es­
tablished this type of institute - you have to l~~k around for clients 
or contracts. This is a differ~nt type of animal, ~ ~ifferent type of 
problem, which once more under~ines that a distinction has to be made 
between these two types of institutes. 

The role of inte!'!Dediate instit~tions between IRSis and clients, 
such as consulting and engineering fins, has been mentioned. The 
speaker cited an example of one orgc:.nization where the research and 
development institute operates jointly with a design institute. Design 
and research and design and development institutes are functioning in 
many countries and are integrated into industrial branches. This type 
of institute has been operating successfully in his home country, within 
the framework of the Hungarian Aluminium Corporation. There has never 
been a problem with finances. The problems were that the aemand for 
work have always been greater than the institute was able to provide. 
There was no need for a markating section or marketing activities. '!'here 
wa.s no specific need for interchange of staff, ideas, methods, training, 
etc., between the industry and the institute, because this was within 
one cor~oration, and the institute budget was part of the budget of the 
corporation. Somebody may ~ay, what is typical, accep~able or s~itable 
for Hungary may not be suitable for another part of the world. On the 
contrary, this type of approach has been pursued by all the big multi­
nations in this branch of industry, a multinational like Alcoa or Kaiser 
or the big steel companies. They have these type of complex institutes 
which comprise research and development work, design, consultancy, pre­
paration and evaluation of studies, etc. The best people from these 
bo~ies are permanently involved in the development of industry, in neg­
otiations with foreign partners, in all the basic and important technical 
or substantive decision-making processes. Somebody may say well yes, 
but can a developing country afford it? Not always, but there are 
industrial branches which a.re fundamental for some type of developing 
coun~ries, where there c..re existing industries or development plans. 
There are developing countries .and there are branches of industries 
which justify immediate results without years of preparatory investi­
gation. Naturally s~arting an establishment is not the beginning of 
results. As already mentioned, it's starting with the basic servici::s 
moving to the more important services which are planned for general 
supporting of an industrial branch. 



I 
i 
' Concerning design, selection a.~d a~~inistrat1Jn Jf research 

?rejects, particularly concerning ~~r:DJ's act1viti~s in d.esigning 
and selecting this type of projec·~, the spea.'<er refer::-ed to the .ire.ft 
Progl·amme Advisory ~ate prepared. by t..'N::JP on the basis of the eval'J.ation 
stuciy. F~om the poL.'1t of vie;; of designi..ng and selecting of 01fi:>J 's 
work, some parts of this Programme Advisory ~ote need to be revised. 
Specifically, Chapter 5, "Consid.erations fer Froject Jesi.gn," and 
Chapter l, "Prerequisites for t;NJP Ass.:.stance in ;he 3stablisrunen;; of 
an IRSI" - serioi..s ad.di tional work has to be done to revise the~:e 
chapters because they provide advice to one spec1fic ty-;ie of IRS:: ,.,;hici':. 
does not cover the majority of projects carried out in the fielci of 
strengthening the institutional servicing and d.evelopment, and resea:ch 
in the industrial field. L~ paragraph 6.~* ~p to two years preparatory 
period is se·.; as a requirement for U~IJF :c decide on whether to provide 
assistance to an institute which is requested by a g·overnment. Rei:;er­
ating that for a single branch institute in a ieveloping country which 
has its existing base or is developing a large-sc~le industrial basis, 
a section which has been implementing this type of projects for $11 
million over the past 10 years really d.oesn't need two years. ~e need 
three mcnths ann not more. He expressed concern that in putting every­
thing under one umbrella, we shall just lose the opportunities to assist 
in those cases where our assistance is i.;-;:i. l jus: i~'ie·l and required. In 
para 6.2.6**the existance of the buildings for the insti~~te is set as 
a precondition. He questioned that when all the prepa=atory parts within 
the project of selecting the profile, selecti:1g th~ labo~·atory, putting 
up the specifications of equipment, maybe a pilot plant is justified, 
how can one provide the building as a prerequisite of starting all these 
things? It should be the other way around. 

'the proposition that I~Sis in d.eveloping countries are isolated 
from the industrJ on the one hand and, on ";;he other, the industry :Jp­
era:es in isolation fr0m existing I~Is, was pic'.<ed up again by a s:aff 
~em~er from the ~evelopment and Tr.::.~sfer of ~echnology Section. This 
obvious situation is net necessarily characteristic only of d.eveloping 
countries. The friction, or "he lack of communication, also exists in 
many industrialized countries, although perhaps the gap is much stronger 
in the developing countries. ';fuy tr.is situation exists or why it ,hap­
pened is fairly well covered in the st:idy anc..:. was SUI!!!llarized by the 
consultant in his introduction of today's theme. '!:he sp~~er suggested. 
that one of the reasons for this isolatior and laci< of interacticn may 
be the structure of the expenditures or the overall orientation of IRSis 
towards so-called "basic" and "applied" research, one being more scient::.fic 
in nature, the other being much ~ore inuustry-oriented. Recalling a 
study which analyzed th~ expenditures for applied and basic research in 
developing as well as highly-industrialized countries, hP. was strici<en 
whereby in industrializeri countries the applied research had a priori ..._y 
in terms of expenditures, but in developing countries the situation Nas 
reversed. In his view, this is a verJ Unhealthy situation from the po1nt 
of view of utilisation of IRSis' capacities by industry. Tlus situation 
also has a certain bearing on the status of the research wori<ers in de-
V Jloping countries, and throughout the world.. Rightly or ·,;rongly, they 
often consider themselves as a'oove certain issues, above the dirty wor:< 

* '1fluch reads "It, is desirable that the government 1 s plan to create an 
IR.SI should begin with an i\.:rnsory ~1ssion followed by a prepara:ory 
;ieriod which could be as long as :wo yea:-s and :mr1ng which a second 
preparatory mission woul<i be e!1·11s~ed to !)lan :he establishmen: Jf 
the IRSI." 

•• l-/h1cr. reads, "The IRSI w111 have J.Va1 lab le to l: the required b1.n ld1ngs 
to start lts oper;;i.t10ns arw •,.0 house ~,r.ose f·~ct~0ns and :no,~ules ·,;hich 
are t0 be its st.:i.rt:.n17, nucleus." 
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which is being done at the indust:::-y level. It is ciearly a psychol­
ogical phe"lomenon with which we have to deal in some wey. A :::-elevant 
point is that IRSis usually are subsidized and are not cpe:::-ating on a 
self-supporting basis. This naturally leaQS to the tendency by ma."ly 
IRSis to devote their effo~ts to basic research, to clean-cut scientific 
work, because they know that there is a certain buciget allccation by 
government, usually in developing count:::-ies these are government-sponso:::-ed 
institutions, and they theref:ire don't need to .,.orr; about their daily 

bread. 

On the qnestion of involving IRSis in the process of importation ot 
technology into the developing countries, the speaker suggested that 
it is a very crucial problem in terms of utilisation of the e~isting 
~apacities in these countries. But here ~ain, aj,apt1tion work ~s 
"applied" research. In these circumstances, a government has a very 
substantial role to pla,y. In a traditional pattern of technology flo~ 
to developing countries, it goes from the foreign supply directly to 
the industry with IRSis being left ~~ide. In many countries, however, 
a new pattern is developing, namely that the government is actively 
involved in regulating the conditions under which a technology flow 
takes place and her€ one of the issues which government usually looks 
into, apart from the contra~tual aspects, is the matter of rapid adap­
tation and absorption of technology with the ~ltim~te goal of mastering 
a technology. In these countries, industry is forced by government reg­
ulation to use IRSI services in the process of adaptatim1 and pack%ing 
of technology and atti tud~s are thereby changed. ',faile this is not the 
0nly answer to the question of using :ESI services in the importation 
o: technology, perhaps it ma;f teach certain lessons, or show certain 
possibilities for the utilisat~on of IRSis in this process. 

The Interregional Adviser on MetallU!"gi~al Industries expressed 
disappointment and surprise at the documentation for the worksh~ which 
gives •1ery extensive examples of those institutes that have not operated 
successfully, or have not produced good results, but does not mention 
institutes in developing countries which have been successful and have 
justified the expe~tations or establishment of such institutes. During 
th~ last two decades something like 400-500 instit~tes have been set-up 
in developing countries and only a very small fraction of them have re­
ceived 3I1Y tangible UNIDO or UNDP support. In Inaia, for example, in 
the last 20 yea:rs something like SO institutes of different disciplines 
have been 1stablished and soma of them have done excell~nt work. The 
speaker u·:ged that one should not take a negative attitude in making an 
evalua-1;; -.Jn of the type just conducted. It is not only the developing 
count· ies which suffer from a lack of dialogue or communication between 
industry and the research organizations, the developed countries also are 
in the same pattern. There is no difference between the two sets of 
countries and painting th~ developing cvuntries with a brush of tar, 
saying that they are not competent, not capable, and are doing everything 

wrong, is not correct. 

Referring to the draft Programme Advisory Note he cited para 6.1 
(see footnote on page 11) "here a reL:ommend.ation has been ma(~~ f0r two 
years preparatory assistance, possibly followed by another preparatory 
mission to plan the establishment of an IRSI. If this is universally 
followed for all countries, regardl~ss of their stage :if development, 
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it will lead to total disaster. ~any of the countries will certainly 
withdraw their request for UNIOO er mrnF ir.vol vement. Each country, 
each region, must be appraised on its own basis whether or not it has 
been preceded by the six prerequisites cited in para 6.2. Particularly 
'.lllacceptable is para 6.2.6 which requires that the IRSI will have avail­
able the required buildings to start its operations. '!'he speaker men­
tioned two sets of ~ operandi based on Indian experience in es­
tablishing IRSis. In one case, the director was first selected and 
the laboratory buildings were built around tim and his team of wor~ers 
in the nuclear field with very good result~. In the other case, the 
buildi~gs were established after reasonable consultation with the exper­
ience of advanced and developing countries. The director was elected 
at the same time and the staff assembled and the two go hand in hand 
with equally good results. 

The UN shculd not try to introduce bureaucratic ma~hinery to com­
plicate the system to such an extent that the developing countries might 
sa;y, "ThanY. you very much, we 're <r..rite happy to do it ourselves." What 
is needed is a balanced approach, a balanced analysis. '!.ilere is no 
point in putting out documents with a universal yardstick to be applied. 
We cannot sa;y that South Korea or Brazil or Inciia will fall in the same 
pattern with some other countries. ~ch case has to be judged on its 
own merit. It it is possible to have a preparatory assistance, fine but 
there are institutes •~ich have had none and there are institutes fo~ 
which it is not necessary. In Colombia and ':'hailand, for example, with 
which UNIDO has been associated, the IRSis have passed through difficult 
waters, passed difficult periods, ~aking mistakes but they have learned 
from them. Urging a project of learning, he advised the worKshop not to 
be disheartened by the documents presented which have underplayed the 
successes and is not all the story. There a.re many other wa;ys and means 
of bi-lateral and ~ulti-latera.l collaberation systems which have and 
will continue to yield good results. 

A UNIDO staff member, dealing with IP.Sis on a day-to-day basis, 
fully supported the previous discussion on the managerial aspects of 
IRSis. In ~ost cas~s, good management is critical to success. Never­
theless, it is not possible for the UN to pressure the government to take 
some actions such as changing the national counte1·pa!"t, the national 
director. It can only create great difficulties. Referring to a case 
which was mentioned yesterda;y, he agreed that the ~irector of the institute 
is not a man Hith outstanding initiative, b;,it he's a very gC'od research 
worker. What can we do from our side? We can anC:. did send a verJ gooci 
project man~er with initiative. The speaker cautioned about the dangers 
of making public 3uch an assessment. The case in point is a negative 
one, but the government authorities consider it quite satisfactory. 
Regarding financial aspects, he did not see a problem because Q~-lateral 
development ~encies, for example, CIDA in Canada anci SIDA in Sweden, 
are ready to assist in every reasonable and realistic case. Regarding 
training, the language problem was not mentioned. Good experience with 
twinning arrangements has already started furthdr work in this direction 
by IOD/INF·R. In any event, it shoulJ be stressed thac the period for 
the establishment and development of IRSis should be much more than for 
industrial enterprises and, in any case, more than five, six, or seven 
yea.rs. 

The next speaker, a staff member who has bac~stopped a number of 
textile (single-branch) IRSis, did not anderstand a previous speaker's 
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expressed concern that the eval'4ation did not cover successful in­
stitutions because it is only by studying the unsuccessful ones and 
the reasons why they are unsuccessful that or.e can do something about 
improving them. On the other hand, he ~eed that it would not be 
possible to have a standard Qodel and apply it unive~sally. 

Concerning the issues raised in the workshop, in his opinion it 
all boils do'W?l to the linkage with industry. In institations where 
this linkage with industry is well-developed, there are a few proble:;is. 
It is the institutions which have beeu created without the effective 
involvement of the industry to be served where the problems have arisen 
and he is skeptical about the chances of solving or ameliorating these 
problems through international action because the solation to the problems 
is largely in the hands of the governments concerned. Usually, IRSis 
in developing countries have been established and are run by government, 
whereas industry 9 in many cases, is in private hands. Another problem 
is that the institution is not under the Kinister of Industry which 
creates further problems of comm.l,;.llication. 1'-e fact that the IRSis 
are usually government-run is the principal reason f)r many of the 
problems that have been listed here, and certainly his experience With 
textile institutes bears this out. The staff of such institutes are 
government employees with a different salary structure and entire:y 
different terms of employment. Ver;; often they have been recipient I" of 
government scholarships with the ob:.igation to work for the IRSI for 
perhaps twice the number of years that they studied abroad. This creates 
an atmosphere which is not conducive to cooperation and/or enthusiastic 
work. There have been several examples of this ~ong textile institutes 
that have subsequently requested UNIDJ assistance. This assistance 
in many cases has not been very effective because we have little means 
to impose our views on the government. For example, we have been 
preaching for years for increased involvement of the private industry 
in the activities of ~he Turkish Textile Center but it's been resisted 
and there is nothing we can do about it. An institution designed to serve 
the industry can only be successful if the initiative towards the es­
tablishnaent of the IRSI comes from the industry itself and rests on the 
actual and realistic needs of the industry. A sizeable industry in auy 
sector usually needs a central institution to provide certain services 
which would be too costly ~or every single production unit to carry. 
There are exampJ.es of this as well, the two textile centers in Egypt where 
!OD/AGRO has been involved are a very good example of a situation where 
the industry has initiated the establishment of them and is act~vely in­
volved in designing the work programme of the institution, deciding upon 
its staffing and other resources and, in doing so, they make sure that 
whatever comes out of th~ institute is fully relevant to the re~rements 
of the industry and is being used by the industry. So there are opposite 
examples, but common to all of these is that they are only successful 
because the initiative ha.a come from the industry itself. To turn the 
situation back in those cases where an institution already exists and 
is withering awa;/ is really very difficult. 

Notwithstanding all this awareness of the problems that arise from 
this lack of industry linkage, as amply demonstr~ted in tnis workshop, 
UNIOO is still facing seriov.s difficulties in getting this message across 
to governments, UNDP and to its own SIDFAs. He lllustrated his point 
by referring to two recent project proposals which come from governments 
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for establishing new institutions which have a large enough textile 
industry to warrent their ~xistence but, in both cases, the industry's 
needs have not been elaborated upon and it lS uncertain whether the 
indus~z:.r has been thoroughly consulted! if at all. Yet, he is expected 
to dream up a project docum~nt for a million dollar project here in 
1ienna, and when this has been resisted he made himself highly unpopular 
among the SIDFAs and Res Reps who have shown little understanding of 
the project formulation procedures which are certainly not new. They 
were distributed over five years ago in the form ~f ~ UNDF manual which 
clearly sets out what the logical sequence of events should be. Fir3t 1 

you establish the needs nf the industry. Based on those needs, you work 
out a programme for an institution, and whan you know the programme 
you can then determine what the staffing and other resource require~ents 
are for such an institution and this you breaic iown into government 
consideration and UNlF consideration. The rest is •rery simple. You 
just put it in the form of a project document, but you have to work it 
baclcwards, i.e., frolll the requirelilents of the industry it has been said 
here that the building must exist first, but that :s really putting ~he 
cart before the horse, as somebody has alread..v p.Jinted out. It seems 
very simple, but it is surprising that so little ap?reciation is shown 
for this proper and logical w~ of proceeding. He suggested that one 
reason might be the anxiousness to spend the IPF allocation within the 
country programme and the figures dor:.' t look nice if the money is not 
spent th& WaJ' it was first set out. While •e •ant to do that, •e'd 
also like to spend it in a proper w~ and there is the conflict. It's 
a bit of a heresy to mention it, but it exists all the same. 

The UNI:OO eva.:aation officer explained that it is true the sample 
of IRSis was limited and for a number of reasons. First, UNIP, lodiich 
was putting up a sizeable amount for the evaluation exercises, insisted 
that the projects be UNIF-I'unded projects for obvious reasons. Even 
so, in Phase I, where we looked in depth at 28 institutions, two icnown 
succe.ssful IRSis were ones which had not received UN:!>P/U?lI:OO assistance. 
There were other institutions in the desk studies sample that were also 
considered succGssful. Several of them were located in India and were 
successful largely because the Indian Council for Science and Industrial 
Research (CSIR) had combined them ;O.th the industry they •ere to serve 
in a very effective planning, programming, financing and management ~ech­
an~sm. Therefore, it is not co~rect to say that the report is based only 
on failures. Perhaps there isn't enough distinction between the multi­
branch and the single-branch IRSis in the report, and some of the cri~~c~l 
problems identified may have less impact, as a generalization, with 
single-branch coverage institutes than they are with multi-branch, but 
one shouldn't be too defenftive about this or over-emphasize such differ­
ences because they are only differences in scope, not in type. The 
whole objective of the exercise is to find out how we can improve the 
effectivaness of our assistance to the developing countries ~hich after 
all, is the name of the game. It's not using up the IFF for industry 
projects, it's helping the developing country move towards industrial 
development. There have been mistakes made in the past by single and 
multi-aranch IRSis, some very costly anci time-consuming, which car. and 
should be avoided in the future. We have r~cordea these mistakes. We 
tried to synthesize them into use~·u1 guideli:ies an,1 generalities that 
will help governments deterruine their specific co~1try requirements and 
yet draw on these lessons of experience from countries at simi:ar levels 
of development, where applicable. It's obvious that many of these 
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institutions, howf'··er you want to gr:'cie them and by 01hatever standard, 
a.re not yet living up to the potential they have to contribute to indus­
trialization. Rejecting the findings of the joint exercise on the 
specious argument that e:uery country is different will ~ot make :11Uch 
of a contribution to improving the :::;:..Wity anci relevance of our tech­
nical cooperation activities. 

The discussion then turned to the use of pil~t plants by IRSis 
where success has been mixed and, as a verJ expensive investment, their 
use should be carefully considered. One speaker felt ~here is confusion 
with respect to the definition of pilot plants and that many people 
mean laboratory sc3le equipment for demonstration 3l1d similar uses. 
It is necessary to identify what is rea.l~y ~eant because an industrial 
pilot ~lant is an entirel~ different ~ettle of fish and he is doubtful 
whether there is any IRSI in a developing country which is even capable 
of supp?rting such a pilot plant. 

Another staff memb~!" spokt:1 of pilot plants as a capital investment, 
with the return of investment guaranteed through sales or production 
and questioned whether we are talking a.bout pilot plants, promotion 
plants, or production plants? The idea of a pilot plant in developing 
countries is not meant to find out the mistakes, but to make the mistakes. 
This is done all over ~he world, e.g., the Canadian Asbestos Industry 
would not start any oig process without having a pilot plant which costs 
more than S2 million. The so-called pilot plant normally is meant to 
be a small production unit, with the emphasis on process development, 
state of production, appl~ed R+D, selection of projects for industrial 
and consumer goods, and market research. It is probably more accurately 
described as a promotional 9lant. In developing countries, such a pilot 
plant can be established. but it has to make a pro1it in order to return 
the investment capital back to the government. The introduction of such 
demonstration units to the priva~e sector is considered not more than the 
visual results of R+D. Wit~out having the guarantee of being a part of 
the industry itself, from his experie.~ce, pilot plants have been a waste 
of money and effort when attached to institutes as a means Cor industrial 
development in the private sector. It is, however, of great value when 
industry uses the extension services of an IRSI as an advisor on the 
application of an industrial process vi thin an industry. Na.ny industries 
are willing to put pilot demonstrations in their own plants if the process 
for such a demonstration or promotion i~ deemed to have sufficient profit 
potentia.:1... In this case, normally the size of such a pilot operation is 
baaed on aellli.-ind:ustri&l. laboratory investigat~ons. It is therefore 
self-explanatory that the use of the term "pil 't plant" has no standard 
meaning and the use of pilot plants has to be approached with cautiousness, 
particularly for IRSia. 

J. UHlP field staff mefllber was attracted by the term "critical mass" 
which appeared in the report and which he assumed meant the inputs needeci 
in a pilot plant or IRSI which would enable it to function effectively. 
In situations of severe financial constraints some countries cannot 
afford to support a complete pilot plant or IRSI but thie government, 
Keen to solve some of its urgent problems, accomodates and says alright, 
let's go ahead vith only a quarter. Unless all the inputs in the IRSI 
are there to solve a certain problem, it will never ~o. You need a good 
:ti.rector in order to launch a certaj !l programme but what can a head do 
without the prerequisites for this creation cf the critical mass? If 
we ten govern.men ta that they have :o wa.i t another 20 years for IRSis to 
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help solve critical problems, their support will be questionable. 
Perhaps one of the solutions is "twinning", but it hc:sn't worked in 
F.gypt. They tried it in electronic industry and appro~ched Siemens, 
who said so~, we cannot be in any w~ associated with this. They 
also tried Bulgaria, but two years have passed and nothi:.1g has happened. 
He aslted, "l\1lere is the sclution?" F.gypt has immedi~te and emergent 
pr~bl~m.s that must be solved and here we are confronted wi~h the situation 
where IRSis will not be able to help, even after 10 years, and the ex­
pectations of the government is that those IRSis should be ,.ble to he:1..p 
them soon in solving those critical problems. 

The consultant from Norw~ and form~r UNI:OO project manager talked 
about the mission or role of R+D institutes because there se•ms to be 
so 11Uch misunderstanding which sometimes results in judging IRSis un­
fairly, expecting them to do something that they can't possibly accom­
plish. Rhen it cataes to product and process development, it's quite 
obvious that an IRS! cannot produce turn-key, large-scale industry. 
It's never been done in a research institute. It's not their job. It's 
their function to participate in this work together with industry, in­
digenous or imported. If a country wants to have a plastic factory, 
they don't go to the research institute to reinvent the wheel. They'll 
have to invite somebody to establish a plant. If you tell the res~arch 
institutes to develop that sort of thing and set-up pilot plants, you 
waste a lot of time and effort. !ou'll p~ob~bly never get what you want 
or, if you do, it will b~ expensive, come late and probably will be 
inferior. We have to realize this. It's a pity that the world is liKe 
that, but that's thew~ it is. To~'s technology is very complicated, 
it takes hundreds- of experts to design a factory. A good engineering 
company has at lea.st 300 engineers. How can a small research institute 
possibly do anything of that ltind? What it can do in terms of product 
development is to develop smaller things like electronlc gadgets, the 
xerox machine, and things like that ~t ~ually it should not develop 
anything unless it has an industrial partner, unless there is a target 
industry which can participate in developing the product or process. 
In that case, there is no problem selling the result. The result is 
sold before you start because there is an inaustry with deconstra.tei 
interest. It is a big mistake, repeated a.11 over the world, to trJ to 
invent products made from local resources which ma,ybe are not very suitable 
for anything. What IP.Sis can do is survey and analyze the resources and 
contact industry on the results, make economic feasibility studies on 
w~at can be done with them - but not start process ana product development 
before knowing whether there is enough raw material, whether it can be 
transported, and whether there is an industry which can use the process 
or product and is willing to oarticipate in its development. 

The policy objectives of an institute should provide guidance on 
things that should and should not be done. In this connexion, the 
speaker referred to the evaluation team report regarding the Materials 
Research Division of the MARKARA Insti~ute, where a previous speaker 
said that we told them they should do long term strategic research, 
rather than deal with the problems of industry. '!'his wa.s not the intent 
and is a misunderstanding. ~~at we wanted to Sa;J is that the :.ran should 
not do the da,y-to-~, trivial and production-related things li~e qualtty 
control, helping people to select the right tools, etc., because there 
are thousands of small industries who lack knowledge, lack skillea ?eople 
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and equi;:ment, who lack this and lack that, and for a co\Ultry to help 
these industries, they need other tools than IRSis. They need indu..a­
trial development corporations, industrial estate~, field advisors, 
1etter etducational systems, soft loans and many, many other things -
but they hardly ever need research. When they do need research, it 
would be after these other service orgar.isations which look after the 
small indus•ry discover that thr~y have a common problem. !~be th~y 

need some glue, some varnish, some services that become a problem to 
several of them. Then thase ins~ituti~ns looking after small scale 
industry could come to the IRSI and ask for help in solvi.."l.g a particular 
problem. An IBSI can help them to apply the results, but you must not 
tell the researchers vi. th PhD' s that they should go down on the workshop 
floor and do the job of a foreman or a lower level technician, because 
it's a very uninteresting job and they're not even qualified to do it. 
A research institute's sk"~lls are developed by the work it ir. doing. 
If you put them to do trivial work, they'll very soon be trivial, be­
ca.u.se all the good people will have left and the whole thing will de­
teriorate. If a country has a sophisticated IRSI like M!RlU.RA., it 
should also do some strategic research, yes, because Turkey is after 
all a fairly developed country with aabitions, and if they don't loolc 
ahead they vill probably never solve their problems. If a, IRSI is 
t~o absorbed with solving the day-to-da3 problems, it maJ in the long 
tera be doing a disfavor to the country. 

In respect to pilot plants, it is just silly to put together 
different pieces of ~quipment so you ca- have one. Of course, they 
are needed for food processing at the b~ch-scale and sou.<!times even 
larger. If you have a tanning laboratory you also need a demonstration 
plant. If you have a textile laboratory you need a pilot plant so 
you can try out new materials and processes. That's not what we're 
against, but what we are adV:.sing against is believing that an IRSI can 
produce turn-key, large-scale industry by havin& pilot plants, because 
that is a total waste and absolutely futile. Unfortunately it is tried 
in m.any pl.aces and IRSis are blamed for not doing this, and when it is 
said that some institutes are failures because they haven't produced 
any new products, this is unfair. They should not be ~xpected to produce 
new products, but they should be expected to participate vi th industry 
in developing these products. They should be expected to'CiO" all kinds 
of surveys! testing and analysis, consulting, etc., but not to develop 
new products and processes by themselveg. 

Another Section Head explained. that when one tal<cs of a pilot plant 
in industry, it is an operation ~et up to explore and develop a new pro­
cess by simulating production at the smallest possible scale so that the 
results are still meaningful and baaed upon which one might venture and 
build & plant. This alwqs involves experimental work. Very often 
people confuse this with what the speaker defines as pilot-sized demon­
stration plants. For example, quite often you put up a small foundry in 
an IRSI. It is not a pilot plant at all, rather it is used for training 
and demonstration purposes. It can be used to evaluate local raw materials 
but basically it is a pilot-sized demonstration plant. Pilot plants 
almost exclusively relate to the evaluation of processes involving 
local raw material.a that are unique in their properties and established 
industrial processes are not directly applicable. For example, in 
Indonesia they m~ have some tropical fruits that they don't know how 
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t,, can, that really i'! a pilot operation. Or to make pulp and paper 
eut of a wood species which is quite diff'rent from what a n'>rmal 
paper-making technology is based on. In this regard, these pilot 
plants are essential to develop a country's industries and ';he util­
isation of local ra.v materials. Nevertheless, the pilot plant is 
not alw113s or necessarily the logical, least expensive or the mo&t 
expeditious a;.proach. In Ethiopia, UNiro just finished a project 
where the govenuaent wanted to take up pencil malting. They have wood 
species that are quite different. Instead of putting a pilot pl mt in 
~hiopia to evaluate i;he wood species good for making pencils, under 
the guidance of our expert they sent sample wood shipDents to Genaany 
vb.ere they wore evaluated and out of the five species, within two months 
two were identified and the pencils actually made under production 
conditions. This is another approach that should be taken into accour.t, 
i.e., you don't alwqs ~ve to alwqs build a pilot plant to see ':he 
altunativtt whl.ch !right be best. 

The situation in the pulp and p&.lJer industry is similar. The 
baclcatopping officer for these type of projects described a pilot plant 
in gaa utilisation erected in Cuba. Their guideline was that the 
country needs about 30,000 to 40,000 tons of paper for about 5,000 
to 10,000 tons of newsprint which was imported. .l pilot plant was 
designed tc make the iirst 10,CX)() tons of newsprint for the country • 
.lt the same time, the size of the pilot plant was chosen to train up 
~o 50 engineers and technicians per year because once oil is found and 
the gas is not used anymore in the suga.r plants as fuel, Cuba has a 
potential of prod•1ci~ seven million tons of pulp and paper. This is 
really long-tem planning. It 1 s good ever.. for a PhD now and then to 
go to a paper plant and remember how to change the 105 paran:eters on the 
paper machine and remember that there is a lot of practical icnow-how 
you can collect only, at least in the pulp and paper field, by having a 
little pilot plant. In Burma, UNiro is also assisting in starting up a 
pilot plant this year which will handle only four tons a d.a,y. In many 
developing countries, the first five or ten thousand tons of your new 
product are produced in these demonstration pilot plants and then you 
build a plant. In :&urma. we designed it to get back some of the money for 
the pilot plant by producing something for the local market. We want 
to use the local students in the mechanical an~ electrical engineering 
faculty in order to produce something worthwhile for the country. In 
many of these IRSis, we should use the facilities and be vhamed, e.g., 
to produce about 50 kilograms of glue for the local very small plyboard 
industry a.s we do in Burma. They also produce 2,000 bottles of soft 
drinlca in another research department of the central r&search organisation. 
This is doing something good for the local market because it is the 
only good drink i.n the country. That's one way of lceeping your personnel 1 

making them ha~py, making them proud of their contributions, and sooner 
or later the industry will join in, because as you train the people you 
get good ?Ontacts, more friendships and in the long run, of course, more 
money bj' having them on the Board and urging the gcvernment to give 
money to these institutio~s. 

The speaker ma.de one impassioned plea. His contacts with five 
pulp and paper institutions in Asia and Cuba have shown at least four 
or five areas where UNIDJ/UNDP should continue to help these institutions. 
Usually, there is no foreign exchange, for ~nstance, ~o buy technical 
literature. They don't get dollars, so this is one area ~here at least 
we could help to support these institutions by helping them to get their 
literature. The same ib true for spare parts. In one pulp and oaper 
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institution in India., ~ of the equipc1ent was completely rotten and 
not being S"lrviced at all because Swede."l ha.d ended its assistance. 
The UN1F/UNIDJ should also encourage these people to publish b.eir 
local sci~tific work. For ir.stance, in Bur:na there is an IRSI whi~h 
has worked for 15 years on bamboo, pulp and pa.per :na.cng. All the 
publications are in Burmese l~. ~e offered :noney to the govern­
:nent to translat~ and publish five or ten of them in the iniernational 
press, but the government doesn't want <:nything pi..;.blisi.~d, nevermind any­
thing in pulp and paper. This is a real pity because the L~Is must 
get a reputation and in some fields, especially in pulp and paper, 
they have excellent local expertise. Burma icnows all about bamboo 
pulping, Philippines imovs all about al.Jaca pulping, Indonesia mows a 
lot about lldllgO pulping, but the staff can't publish, can't make the 
world aware of this icnovledge. 

The staff m..mber complained that he can't even help create pa...-tner­
ships or lin.ka«es, because the next problem is if somebody in these 
institutions wants to write a letter, it has to go to the Ministry 
for signature. 'I'hc1.t means usually you'll never get an answer, or it 
takes you six 'to nine months before somebody gets something done. 
'nlerefore, the speaker recommends having a s~d--::>y fund to support 
these institutions which UNDF and UNIJX) have helped establish and en­
couraged with such great hopes. He shoU:d not let them down, we should 
have extra money for epare parts. We should have e:rtra money for pub­
lishing, to bring tdem out of their countr~es, and 'to create ceetings 
so that they don't dupU.cate research woric. '!'his was one thing evide."lt 
when five of these pulp and paper research heads in Asia were invited 
to the Appropriate Technology meeting in New Delhi. They met for the 
first tame in their life. 'nley didn't know anything about what was 
going on in these five different institutions. Many of their efforts 
were just duplication. UNIIXJ/UNIF has a real task to fulfill to go on 
supporting these IBSis to do a better job in general. 

The UH!P study co-ordinator stated that it was quite obvious that 
at the start of the discussion llOt everybody was using the same basic 
technical definition of pilot plant. After the extensive discussion 
on pilot ~lants, he detected a«reement on the use of the t~~. and when 
and how such plants are to be used. Dupite the clarity and the unaai­
moua approach and views expressed about pi.lot plants at this workshop, 
we still keep making the same old mistakes. He was recently in Syria. 
visiting the Industrial R+D Center which ca1 hardly do any basic ~eating 
worlc. Mevertheleas, U1l1P and UllIOO are involved in supplying a general 
purpose pilot plant with an expert and expenditures in the hwidreds of 
thouaanda of dollars. We are setting up a pilot plant against the total 
wisdom or all of us in this room, and it iceeps on going. He as.lea, when, 
where and who is going to bring a clarity of our technical expressions to 
governments and tell th4m no you ohould not do this? No, you shall not 
have the aoney for that baca.tJ.Se it's really silly? 

Turning to another topic, but again within the context of the 
definition of IRSis used in the evaluation study, i.e., multi-functional 
IRSia which have a major research an1i development component, he noticed 
in the general discussion that some of the V1ewa expressea emanate from 
a politic&l/admi~iatrative point of V1ew which is necessary and ebv1ously 
is an input to the discussion. Sometimes the commen~s a.re being offered 
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from an economic point of view, which l.S also very relevant. And 
sometimes, they are being made from a scientific-technical or engineering 
point of view. Because of the background ;:,f those present, he would 
have expected that m~st of the discussion would be at the technical­
scientific~ngineering level. When touching upon t~is general subject 
matter, the issue that confronts us is should developing countries 
do reaearch or not? In fact, that is a political question~ and this 
group is not here to give an answer to that question. The evaluation 
study did not try to give an answer to that question. What we're 
trying to really address ourselves to is the technical-engineering con­
sideration, i.e., whether an IRSI can carry out oriented research. 
In other words, whether an institution and a group of technical and 
scientific people can be told this is the problem, devote yourself to 
this problem and get us an answer. The experience of UNIF/mn:oo in 
the past is that we have been generally assisting IRSis which have 
been doing R+D in the abstract, which is necessa."'Y and esential for it 
to occur. But what "" are asking ourselves, fraukly, is should UKIP 
and utn:oo, with the lillli ted funds and resources available, continue to 
dedicate itself to Sllpporting this general R+D function ;:,r should we 
concentr.ite in assisting development-oriented R+D which will have a 
pa,yout? This is really the fundamental auestion, in his view, and what 
we are addressing in the IRSI study. Is it possible to do oriented 
R+D? When we speak of oriented H+D, it immediately brings to the fore 
the linkages that we all have been speaking of in tte sense of who is 
to participate, who is to use it, who is to ask r~all.y for this oriented 
R+D? 

Again, to clarify terms and to assure a common understanding, a 
,..revious speaker referreci. to UNIOO's evaluatior. unit sayL"lg this, that 
:ind the other. In all fai?'Gess, the evaluation unit of t.'?HOO is not 
saying anything. The IRSI study is not an expression of an evaluation 
unit. It is an expression, as UNIOO's Senior Evaluation Jfficer very 
correctly put it, of a lot of technical and scientific people who par­
ticipated in it, 1-·oth from UNIOO, from the very few that we have in 
UNDP, and from consultants who deal closely with the subject matter. 
It's not so much of a question of contesting what an e•1aluation unit. 
is saying, rather it is a question what we as professionals in the 
field are saying to ourselves and he heped that the report would be 
read and viewed in that fashion. In other words, what do we have to 
say about IRSis substantively? 

The Head of the Development and Transfer of Technology Section 
colllllented on the pervasiveness of the problem of how IRSis can es­
tablish effectiva linJca«es with the industry they are intended to 
serve so that they can really contribute. TEC has undertaken a pilot 
operation aimed at finding a practical approach to getting IRSis involved 
and ~ocu.ssed on real problems. The operation is essentially a systematic 
networldng of IRSis. It is essentially designed to provide ~ervices 
t~ the small and medium-scale industries in the rural areas by es­
tablishing contacts with them and feeding this infor:nation bac~ to the 
IRSis and also getting them to provide services as and when needed. 
The project started by making a survey of existing institutions in the 
Philippi~es, their capacities, their capabilities, what are they doing, 
and so on. Another survey of small anJ medium-scale industries in the 
rural areas was also carried out on their needs and requirements. These 
two surveys were performed within the three sectors of woodworking, 
food processing, and metal worlcing. The Government alr~ady had a national 
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proeP"amme for servl.cing a s:nall-scale industry and there was a 
skeleton or framework of activities through the Cot:ll:lission for 
Small and Medium Industries ( CSMI) '.lllder the Ministry o: :::!'.::.us-::::-:,·. 
CJISI has 11 regional offices which were supposed to be contacting 
the small industries within their territories to i~entify their 
needs, requirements, and ~o provide the necessary advice. The 
skeleton was there but the blood was not yet flowing through th~ 
pipeline, and UNIDO proposed to tie in the available IRSis and get 
them involved. This was accepted and they were referred to c..s the 
technologi~al participating agencies. The field staff, as often 
as possible with staff of the CY.SI in Xanila and, if needed, with a 
representat~ve of the Technology Participating Agency, visits the in­
dustries on a scheduled basis to identify the technological problem. 
These problems are fed back to the appropriate IRSI who ~hen ~nclude 
them in their work programme. The sclutions are either to look for 
infol":llation, gather up expertise, etc., and if this was not available, 
then they refer it to multi-lateral or bi-lateral agencies for inputs 
through international experts and consultants. These inputs are pro­
vided in a manner of "on-the-job" training, in other words, the expert 
goes with .~e staff of CMSI and the technical assistance inputs do not 
go down the drain, but remain in the Philippines. 

The project was initiated about two and a half years ago and al­
ready a number of shortcomings have been identified, for lnstance, the 
need of training at all levels, an information system that is the ac­
cumulation of information on problems already solved, and information 
on new technologies, management, etc. 5le advantage of this system is 
that there is daily contact with the smali a.~d medium scale industries, 
which are also the clients, th~ potential customers cf the IRSis, and 
by identifying the problems and fedding them back to the institutions, 
it helps in orienting the IRSI wor~ programme towards the problems ~hich 
the country is facing be it research and development, extension services, 
or whatever. In this .,.ay, it com:ri but es to the strengthening of the 
indigenous technological capacity and capabilities to serve the needs 
of the country. This significance has been recognized by the government 
which has now incorporated the concept into the national development 
programme and has allocated national funds to support the TSIS system. 
It is hoped that within the next few years it can be completely transferred 
into a national programme. There is also ~onsideration being given to 
expanding the TS:OO to a sub-regional o: regional level - as a first 
start perhaps, to focus on the ESCAP region - to create centers of 
excellencd in the various industrial branches common to each country 
with a networking mechanism to sup~ort each other's needs and requirements. 
Eventually it is hoped to expand the network to other regions and, 
hopefully, this will qualify for funding by the Interim Fund for 
Science and Technology Development. 

A staff member from PDES commented on the points previou~ly made 
about adapting IRSis to the characterist1cs of an existing industry. 
We all lcnow the existing industries in most developi~~ countries are 
of the small to medium-scale type. Therefore the Indonesian exampl~s 
given by the SIDFA and the Technological Service Delivery System being 
applied in the Philippines, are examples of modest but pract1cal approaches 
to the utilisation of services being provided by IRSis. He suggested 
that staff members need to approach the problem more from the ground up 
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~d in a more modest scale, making use of exis"ing bodies while 
strengthening them at the same time by exposure ~o actual problems. 
The UN system must find a WCJ3 of influencing governments to at"empt 
things on a less ambitious scale and making ~se of already exis"ing 
institutions. 

A staff member of ICIS, who participated in the ~valuation study, 
commented on the statement ttat the needs of industry should be the 
starting point and that the initiative for IRSI services or products 
should come from industry itself. This is right, but perhaps it's 
not the full picture. The IRSI also has a role to fu.lfill in being 
ahead of industry, in being an instrument for government policy makers 
and planners, to look into various possibilities such as the utili­
sation of local material and so on, and that governments, in certain 
instances, should also be clients to IRSis. Certainly, it should be 
on some sort of contract basis working on definite tasks. T"nis leads 
to the importance of a well-conceived mission-oriented research pro­
gramme for the institute. However, R+D is only one part of an IRSI's 
functions and the direct service function, i.e., testing and so on, 
m<J3 be more important in the beginning. With maturity comes the problem­
solving function for industry and finally R+D, usually ahead of the 
industry and responding to the opportuniti~s and the countIJ<'s development 
needs. This should be done on a very programmed ~asis as a contractor 
to government clients and other organisations. Referring to the need 
for cooperation between institutes in the same branch in different 
countries in the region, the speaker cited the regional network for 
agricultural machinery as a very good example where the branch o~ .ypP. 
of indUb' .. ~.i has a country difnension, the conditions are differen~ in 
different countries and it's norm~lly producing for the local market, 
but at the same time, there's lots of possibilities for ex<lhange of 
experiences and work. He suggested this as a very practical approach 
with mutual benefits for the countries involve~. 

The next speaker, the principal consultant for the jo1nt exercise, 
did not believe that the workshop should end up with a general conclusion 
that IRSis have oeen failures and this was not the intent. There are a 
number of IRSis in developing countries who have been successful within 
the terms of thF environment and the local conditions under which they 
work. Some of these have been in existence for 20 years. A number of 
institutes with which he is personally acquainted ierive 7C11/o of their 
annual operating income from services outside of their government sub­
sidies. An IRSI cannot S'l4l'Vive for 2r years in the absence of a total 
and complete government subsidy unless it has been providing a useful 
service for someone; viz. industry to the extent it was poo~ible, 

government, international organisations, etc. Of course, these IRSis 
have had problems and all of them have shortcomings as does his own 
former institute. It would have been very interesting to loo~ further 
at the ~ucces~ful operations of these IRSis with1n the context of the 
total evaluation but unfortunately there were neither funds or time 
available for this kind of an analysis c:n:i some choices had to be made. 
A lot of experiences have evolved over the years on now IRSis, such as the 
Regional Institute for Central Ameri:a, the Technolo6ical Institute ~n 
Colombia, th~ Singapore Institute of Standards, and ~IST in Korea, on 
which how IRSis can operate successfully. 'I'hus people have developed a 
certain expertise over the years that shoul,J be transferable into 
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utilisation by IRSis in lesser--developed countries. Most of these 
IRSis have economists or econot:.ists/engineers on their s•affs. The:' 
have linkages with other institutions, both ;;ithin their own coun•ries 
but more often outside. They have ~echanisms for obtaining support 
from international and bi-lateral organisations. ':'hey also have ideas 
about which they want to pursue. They do v~:-<J little if any basic 
research but they may do long-term applied research. 

A good example is the Institute in Coloa:bia ;;hich started 10 
years a.go to establish a capability in coal ?rocessing. ~t that 
time, Colcmbia had plenty of petroleum a.~d saw no need for coal in 
the near term. At the present time, Colombia faces a crisis in ter:ns 
of the need to expand its energy resources and they are looking des­
perately for ways to utilise coal. IIT in 3ogota has this expertise 
because they started a strategic programme iO years ago to develop 
this capability. These IRSis are not failures. What we are looking 
at is the problems that they have had as they struggled for maturity and 
viability to see if we can assist other IRSis in resolving common pro­
blems and improving their performance and relevance. 

A former IOD Deputy Director and ILO staff member noted that the 
exper~ence ILO has had with their productivity institutes is similar 
to what UNIIXl is experiencing with its IR..~Is. The workshop had iden­
tified many reasons why IRSis have not always been successful, among 
them that the directors and staff are not necessarily the right people. 
Having participated personally in tne exercise and sti.;.died :nest of the 
reports, he noted that the IRSI directors ;;ere e~ther civil serva.~ts 
or univers~ty professors, but hr.rdly any come from industry. In the 
eight producti·lity centers the speaker worked with all over the world, 
harcily a.~ybody came from industry. This relates to the question of 
how much the staff is being paid. Clearly they have not been paid 
enough. He cited an example in Egypt ~any years ago where ILu worked 
with a prod~ctivity center. Officially it was very successful but they 
couldn't get the staff to stay on. The staff started their own pro­
ductivity center, paid themselves higher salaries and took fees from 
industry for their services. It was flourishing within a short period 
of ti~e. Similar examples can be cited wi~h Ii:IBla. When in Trinidad 
two years ago to look at a very successfully initiated institute, it 
took only limited funds for their services a.'ld were experiencing a 
number of problems discussed in this meeting. Two kilometers away 
was another UNIDO project, a methods institute, which from the beginning 
charged fees for its services and they were flourishing with the best 
engineers in Trinidad and few problems. It can be concluded that industry 
evidently goes to quality institutions even if it has to pay for the 
services and giving services free is not necessarily the best for an 
IRSI 1 s future. Perhaps UNIDO should consider the sociological and 
economic aspects which are very important for the kind of personnel 
and participation necessary for success. 

A clarification was offered on the possible IRSI function in the 
subject of purchasing "know-how". In rna.'ly cases the IRSI is not in­
volved in the very vital process of selecting the best know-how that 
is available abroad. These are functions handled by the finance ministry 
or by the central bank but it's a technol,gical problem in which the 
IRSI staff should be consulted - not in a sort of a pro-forrna or routine 
manner - but is highly involved first in knowing what is available within 
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the countr;r and then supplementing it in a very selecti-.,re manner. 
This is not being done in most cases. 

Regarding pilot plants, a ~ew ~ork staff ~ember ~entioned that 
the General Assembly Re~olution which set up the UN Interim Fund 
on Science and Tech..~ology Development specifies that it is to provide 
technical and capital assistance. Capital assistance is being inter­
pr~ted as meaning basica.lly the mechanisms or investments needed to 
translate research results up to the se~i-commercial enterprise scale. 
It means t~e whole spectrum of activities, including pilot plants, 
and this element of capital assistance should be kept in mind when 
fo:-mulating projects for the Interim F'und. There seems to be a con­
sensus that if it's a single process pilot plant, this is best done 
outside the IRSI in close cooperation with the potential buyer~ 1f 
this technology. The speaker started his career 30 years ago wtth 
the US Bureau of Mines in oper.1.~ing a pilot plant to produce sponge 
ti tanit.m by the chrome process. The Bureau of Mines put up 5\J% of the 
cost and two or three American companies, including National Lead, 
participated in the other 5~. The plant was an open house where 
all companies whic~ wanted this know-how cou 1 ~ obs~rve the operation. 
It was highly successful and it led to the titanium revolution. On 
the other hand, if there is a general-purpose pilot plan·;, such as 
in the minerals beneficiation business where you may have certain unit 
processes, crushing, grinding, flotation, roasting, etc., in one kind 
of a flow sheet but with the high flexibility to be able to change 
tha.t flow sheet back and forth in order tc;, try out ~r scale-up certain 
processes, this is not a pilot plant in a very specific sense. It's 
really a larger scale of laboratory equipment and certainly the IRSI 
could well have a pilot plant of that sort. 

The one mechanism that does not seem to have bee~ sufficiently 
discussed is the kind of institution that originated in the United 
Kingdom after the war and was then adopted in India, in Japan and 
various other places ••• ,he so-called national research development 
corporation. Here is an institution, generally government, which holds 
211 the patents of the complex of research laboratories ~1thin a country 
and has the respv~sibility to sell its research results, to invest in 
pilot plants and to attract venture capital. In Korea there is the 
famou.a unit called KTAC, the Korea Technology Applications Corporation, 
which holds all the p .tents of KIST. KIST does not go into the com­
mercialisation business. It is not equipped to do so. But KTAC buys 
the patents, sells them, and part of the profits that are produced 
using those processes in the plants are plowed back to KIST. There are 
a large number of mechanisms for t~·anslating research results into 
commercial operations scale and ~he speaker concluded that this is 
obviously an area where UNDP/UNII:O should be more active. 

Referring to the theme introduction, a consultant commented on 
the recommendation of Dr. Co~dua that IRSis should have some sort of 
sales office or sales unit which can sell institute services. The 
speaker's e.xperience has been rather negative in th:J.s respect but ;1e 
agreed that perhaps Cordua is right. If you sell very sophisticated 
services you have to have sophisticated people to sell them and that 
means it could only be the institute experts themselves. But if you 
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have a clientele which is more or less uniform, they may be all re­
lated to agriculture or mechanical industry or something like that, 
a.nd the services you want to sell are fairly simple, then the sales 
people could talk sensibly about it and it might work. The point is 
that whether or not you c;ui have a central sales organisation probably 
de::pe;-,ds a good deal upon the market and. nature of the institute. 

In replying, Cordua suggested that you need to have inside the 
IRSI the same sort of relationship that is so successful in research 
and development groups in multi-national corporations or in large 
state corporations. There you have daily contact between people who 
are responsible for production, people who are respons~ble for commer­
cialisation, and people who are involved in research and development. 
In most IRSis in developing countries, you have no such relationship. 
When you have two such departments, a department for ~aking the more 
specialised technical work and a department with a larger perspective 
including economic and other aspects, then in the interaction of these 
two an IRSI becomes much more realistic. 

The UNDP study coordinator noted that a Irevious speaker with 
experience wi t'l textile centers suggested tha·. :F.Sls should. be industry 
supported and pointed out that many of th~ probl~ms observed. with IP..Sls 
arise from the fact that they are getting gover.•ment support. General 
government support brings with is a system of operations which gives to 
the IRSis not only the financi~l backing that is desireable but, on the 
minus side, it also brings many of the pro~lems that have been analyzed 
ar.d discussed in this workshop. There is common agreement that IRSis 
have to be closely linked to service with industry, to have a rapport _ 
with industry, to understand industry, to communicate with industry. 
Yet, we tind that this is not so. He wondered whether one of the con­
clusions to come out of these discussions, or tentative agreement, is 
that maybe one doesn't need government to have a successful IRSI. 

The Head of UNlDO's FactOI"J Establishment and ~anagement Section 
said he interpreted the major con~lusion to be that R-D, as a principal 
IRSI function, is appropriate only in the more developed countries but 
that the service functions to industrJ are a very much expected part of 
IRSis everywhere, even in the industrialized countries. Jne of the prin­
cipal problems appears to be that t~ere is no contact, or not enough 
contact, between industry antl the IRSI. The consultant went into detail 
how they solved it in some places and, recalling some of the old project 
documents he was familiar with, he admitted that the part which should 
define how these IRSis will serve industry was extremely vague. ;:~;ere 

is usually a sentence that the experts will go out ana visit the industry, 
see what the problems are, write a report and that was about it. He 
hopes that in the future this part of the pr0ject doc;.unents will be 
spelled out in detail, particularly how ~he IP.SI will function because 
this is the key to their success. Regarding the conclusions to be 
drawn from these meetjngs, he SU6gested that it might be one of the most 
valuable future activities of UNDP ana UNIDO to go back to some of these 
IRSis and help them establish some critical functions which we have 
omitted, unwillingly or not recognizing its significance in the past. 
This would be an optimum utilisation of investments already made by 
nelping them function in the way it was originally interded, whether it 
be in the form of establishing an internal management group, a systematic 
institutional basis as described by Mr. Tanaka, or on the basis of 

• 
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JI-. Cordua's marketing concept. It might be wor~hwhile to go back, 
country by country, institute by institute, to define where this 
industry-IRS! compact does not exist or is too wea.~, go back there and 
try t~ give them the help. It ~ould be done with relatively little money, 
and improve the returns on the investments already made by the UN system 
and the IP.SI sponsors. 

Another Section Head asked: how do we respond to the question of 
whether we need government or not? Do we have to approach multi­
branch type of institutes or also other types? ne believes there is 
no one generally accepted response to th•se-qµ.estions because the IfiiiI, 
in spite of the main line of these discussions, is a wide variety of 
forms, tasks, requirements and local political, economic and envi=on­
mental conditions. The approach to the problems of individual IRSis 
should be selective and individual, taking into consideration all the 
relevant conditions and circumstances. We can find no recipe which 
will be applicable to all kinds of IP.Sis, both those here discussed 
and those which were not discussed, or to all kinds of countries and 
governments. 

IV. Concluding Remarks 

The chairman observed that the workshop had providen the occasion 
for a wide-ranging discussion, covering many topics and issues. While 
not in a position to sum up these very useful discussions, based on 
the wealth of experiences of the participants ga~hered here, he did 
address some of the points raised which he thought were verJ important. 
One is the question of institutional coordination, i.e., that IRSis, 
and as a matter of fact a.~y institution, must take into account all 
related industrial institutions if it is to become effective. This 
is a major point which has to be kept in one's mind when developing 
technical assistance projects in these areas because one tends to 
create new institutions without the relationships being clearly defined. 
The institutional framework has to be examined carefully in regard to 
setting up new IRSis. 

Also touched upon was the various transfer mechanisms such as the 
TSDS experiment in the Philippines. These are very important, partic­
ularly when i: comes to small scale industries. The relationship 
between the activities of IRSis and of industrial development centers 
is also important because this is the area where the choice of technology 
is determined. In the case of technology choice there have been a 
number of interventions emphasizing the fact that one of the main ac­
tivities of IRSis should be in assisting government and orienting new 
industries on the basis of labor-intensive technologies. This can only 
be ~one in certain cases through experimentation on the combination of 
capital with labor, which brings us to the question of the pros and cons 
of pilot plants which have been given a greal deal of prominence here. 
There are ca.see where such pilot plants should be undertaken only in 
cooperation with a technic~l (industrial) partner, particularly in 
large-scale industries. Nevertheless, there are also areas, and perhaps 
this applies mostly to the lesser developed countries, where small-
scale and agro-industries ne(i to be given some kind of priority, 
wherein one has to conduct some kind of controlled experiments with 
IRSis in order to be able to introduce either new technologies or to 
4~ilise existing resources more efficiently. He believes the consensus 
on pilot plants has not been to reject the concept but to use tnem in 
a contemplative and approp•iate manner. 

r 
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As far as linka~es are concerned, of course the most important 
linkage for an IRS: i~ ~he industry sector, but there is also a role 
for government; government in the sense that an :P.SI can be effective 
in achieving economic objectives only if it understands and correctly 
interprets government polici~s. That is net ~ntering into the area 
of politics. It 1 s a matter of loold.ng at the policy of government 
and responding to its priorities. This is where a multi-disciplinarJ 
approach is important in the setting up and operation of IP.Sis. Citing 
an example on the role of gover.iment, the chairtnan had just retur.i.ed 
from a mission to Zimbabwe, formerly Southern Rhodesia where the industry 
sector is the most important, contributing 26'1> of the GDP and is the 
main earner of foreign exchange. It's a highly sophisticated industry 
sector but there is no single industrial research organisation. This 
has so far been carried out by the industry itself, the multi-nationO.:. 
corporations are there and they utilise their back home ~esearch and 
development facilities. Insofar as the needs of small-scale industries 
are concerned, their next door neighbor South Africa could provide 
results of research and development so they did not find it necessary 
to set up industrial r~search institutions, in contrast to a very 
advanced set of insti~utions for the agriculture sector. The new 
government realises that it has a different development objective from 
that of the past government. It wants to strees otqer priorities and 
therefore the existing set up is not adeqi1.ate, does not fulfill the 
requirements of the new government. For that reason the government in­
tends to set up industrial research organisations which would serve the 
purposes of its new policy objectives. Unless government gives such 
guidance, the establishment of IRSis on their own might not fulfill 
national objectives. 

As far as future UNDP/UNIIX) assistance is concerned, and partic­
ularly the Programme Advisory Note that is being prepared, there has 
been a lot said here from which we can draw. One concerns the unhappy 
experiences of I~Sis which did not succeed but, at the same time, there 
have been successful IRSis and we should also ci.raw fro~ their experience. 
On th2.t basis, perhaps a new th:.ust., a :iew sc.Jpe for illTDP/UNIDJ assistance 
could ':le drawn up. 

-.•.• - -
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