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I. Explanation of theme - Richard E. Westergaard, Chief Engineer,
Ceatral Institute for Industrial Research, Oslo, Norway and IRSI
Consultant.

There are many shortcomings and problems with IRSIs and the
purpose of this evaluation exercise is to try to remedy this situation
and, in the process, identify some of the critical conditions that have
to be met for successful performance. One, of course, .s that there has
to be a need for the services to be given. If the IRS1 does not have any
industrial target, it has no purpose. It can serve existing industry
but seldom create it. If an IRSI is set-up to rolve certain problems,
for instance related to natural resourceg, it must be ai<ertained that
the goals which are set cut are realistic. Very often people dream that
they can solve insoluble problems. The resources needed, i.e., manpower,
foreign exghange, etc., are very often lacking. An IRSI must also fit
the existing situation and industrial infrastructure in . country and
what is good in one country may be not good in another.

Very few people actually kmow much about the role that an IRSI can
or cannot perform in the process of industrial development. The politicians
in the leveloping countries certainly do not know much about it. Even in
the UN it is difficult to compile and use this type of information because
of staff turnover and disciplinary provincialism. Very often we under-
estimate the time and cost it takes to build an ZRSI and overestimate the
~apacity and capability of an IRSI to solve ordblems of industirial devel-
cpment. Some think that ten men can do the .job of thousands, actually an
extension service, and we have found that the planning, including the
identification of clients and their needs, is often inadequate.

The task that I have been working on recently for UNIDO is trying
to develop a planning tool which can assure that we don't repeat all
these mistakes. It is very important to have a tool which can pinpoint’
to the government and verybody concerned all the conditions that have
to be 2et in order to szcre2d. If we find out in advance that these
conditions cannot be met, we should not start the project or we should
cnange it. We should always make a feasibility study before a large-ecale
p.oject. Few people know how to do this. Staff or consultants visit a
country and ask industry or government, "Do you need research?", and they
don't know what research can do. It is not fair to ask questions like
that. We need a handbook of procedures which can reveal the problems and
which can assure that we don't overlook important factors. We have,
therefore, iried to develop a systematic planning tool as a technique which
can be used. I also huve proposed that we provide "how-to-do—it'" manuals
covering the more important subjects like how to administer a research
institute, how to build up a chemical lab, what you can do in terus of
feasibility studies, fransfer of technology, etc. It would be a wetailed
bock on each subject and it is important to compile tais in such a way
that it is available and can be used by the people who come in fresh to
the subject. Although instances vary a good deal, we can define certain
activity modulgp, as we have chosen to call it, which reoccur very of%en
like information services, chemical laboratories, materials testing,

# Extracts are provided hers. See formal paper prepared by consultant
for more detailed expcsition (UNIDO/EX.114, dated 21 May 1980). This
session was chaired by M. Aref, Deputy Director, Industrial Operations
Division, UNIDO.
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extension services, Ifeasibiliity siudies, sic. There are alss ceriain
branch-oriented laboratories for textiles, leather, etc., which occur
often and for which we could usefully prepare manuals. Tnese manuals
could be produced without too much effort by taking advantage of the
people who work in the field, information which has already been com-
piled, and alsc by the literature which already exists, e.g., a good
book on feasibility studies.

In Pakistan, they had a lot of research ilo..vo*e-. <nmc of them
quite large, very well-equipped, and their experiznce desc:it2s a very
typical picture. They started out being too academic, at least the
government thought so, and they were told to be more applied. Then IRSIs
started to invent processes and products mainly based on natural re-
sources. They encouraged people to buy these processes and put them
into use but very few people were interested because they could make
money in a more efficient and safer way by importing or producing normal
things and they did not believe that the IRSIs could produce a plant,

a process or a product that could work and sell. They were right, most
of these projects were uneconomical, unrealistic, and unfinished. Next,
the government decided that the IRSIs needed pilot plants to demonstrate
what they could do. That cost a lot of money and the researchers became
more like pipefitters after a while and still it didn't sell. I think
the final solution was that they gave up much of the multi-discipiine
and multi-branch institute approach and switched over to single-branch
institutes working in close cooperation with the client-industry.

There is one constraint which is very pervasive, not only in de-
veloping countries but also in a country like my own, chat is, the
lcw government salary scale. It is almost an insolvable rroblem because
you cannot claim that research is more important than government itself.
If you argue that researchers need higher salaries than the ministers
themselves they certainly will say no and if you give researchers special
privileges, the others will say we're just zs important. The point is if
you want to have people who form a "center of excellence", they also have
o have excellent salaries and if they can't have that you can't have the
people, it's as simple as that. If it is impossible to do this by giviag
autonsmy %o the IRSI or if the scale doesn't compare with industry, you
just have to give up. You cannot do advanced research, or sophisticated
consulting with industiry without being excellent so we just have to face
this. Also it would be wrong in a continent like Africa, where they have
very few trained people, to attract goud people from the government or
industry into research ingtitutes. They would probably be more useful
where they are.

I once visited an ingtitute in the Middle East which had beautiful
buildings and equipment. It was planned with assistance from both UNESCO
and UNI)0, and the experts probably made many of the mistakes we pinpointed
in the evaluation but that was not the main reason for its total failure.
They had equipment and to som~ extent the necessary skills but the Center
was wrong, poiitically and economically. This country has a centrally-
rlanned economy with a large public and a saall private sector. The private
sector did not want to use the government's institution because they dad
10t think they were skilled enough, nor did they want them to become
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s<1iled, so tney stayed away Irom ihe IKLI. Thne guvermmeal people
considered ihis an external body that was sent to watch them and they
didn't want to expose themselves. They made many mistaxkes and wantea
to keep it to themselves so the institute was left in a total vacuum.
We often preach the gospel that these institutions need autonomy. In
this country 1 think maybe what they needed was to be part <f the
government. They did not need autonomy because they could not use it.
They did not really have it but ihey were separated from the routine
bureaucracy. If ther had been a part of the government, inside the
bureaucracy, with their skills it might have worked. This is an example
of how extremely important it is to analyze the economic and political
climate in each particular country.

Another example is that the goals (policy objectives) set-ont for
industrial research institutes are often entirely unrealistic. We have
people who thirk that they can substitute for foreign tecknology by
doing their own research and this, of course, is nonsense. For example,
a couniry may want a steel mill and a steel industry because they have
some iron ore but everybody has been telling them that this ore is no
good. They set up a research institute to upgrade the ore so they can
eventually have the steel mill. Most of the time they never get a steel
mill that way and if they do get it, they protably get it five or ten
years too late and the steel they produce may be so inferior that they
will affect the other industries with results which are totaliy negative.
In agriculture and other industries that is a lot of waste produced as
a by-product and people think they can use these wastes, for instance,
&psum from the fertilizer industry to maxe building blocks, etc. These
problems have been worked on in many countr_es with marginal benefits
for most developing countries. To start research on things like that is
a waste itself. Similarly, with agriculture waste, there is a logistic
problem of collecling and keeping it from rotting. To do research on
small samples that you get fresh and develop processes is most of the
time a total waste. So they need advice and of course it is difficult
to take advice.

Before Christmas, we worked for two weeks, and prepared a firsc
draft of a new method for thr planning and evaluation of IRSIs. 1I* is
a planning method where you go step by step, beginning with a feasihility
study where one checks all the conditions that have to be met for ‘he
ingtitute to work, and it proposes various manuals on special subjects,
etc. If tris were being used a lot of protlems, some of them critical,
that are often overlooked would be foreseen. The question is whether
this should be further developed and put into use. I believe it is
very important to produce something tangible, something that will be
routinely used by UNIDO experts but it could meet with a good deal of
resistance. One resson is that many IRSI project proposals are unsound
and some people may not want to know that, either on the government or
UNIDO side. If you tell them the project plan is nc good it takes a lot
of guts to turn around and rerlan. For developing countries it is a
shock if you tell them that they will most likely have to support these
institutes for at lsast twenty years and they start counting tre long-
rang= cost while in the project document you have projected only for
two or three years and it sums up to be 1 1/2 million dollars while in
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a fact you commit them to 10 times that amount or more. If you tell
them what they have to really fece they may give up. Politicians

have to use tricks like this to get things started. Too much straight
talk may ruin the whole grme. These are difficulties we have lo face
and T foresee that in soma country the resistance could be too great

and this system could not be used, a2t least not effectively. It would
be essier to introduce it into the UNDP than anywhere else because they
hand out the money and don't want the projects to the same extent that
all the others do. So it could perhaps be enforced by the UNDP, they
tell UNIDO that unless you have applied this method of analysis we won't
approve the prcject. You could tell the same to the developing countries
and some of them might be willing to listen and use it. Some will say
this is not your business. We want an IRSI and have decided to use

our IFF for that and we dor't want all these silly quest.ons. OK, we
have to live with things like that but I still think that it could be
applied and it is worthwhile to develop.

II. Panel Discussion*

The chairman initiated the discussion by pointing out that one may
have the best plan in the world, there could be a defini*e need for IRSI
services, and it could also be ascertained that there would be a fair
chance of finding solutions which are technically and economically fea-
sible but you will may not have the people to do the job. Unfortunatiely,
or fortunately for research people, well-qualified scientists have
broken the "visa barrier"”. He is not sitting in the developing country
suffering a meager salary or abuse by the boss or politicians, he applies
for a good job in the United States or Canada. Approximately S0% of the
research people in Canada are first generation expatriates and about
30% in the USA. The brain-drain problem is very serious as far as re-
search is concerned and this is not a new phenomena. Throughout history,
people went where the opportunities were. The basic problem in establishing
an IRSI in a developing country is to convince the government that if
they truly need an IRSI, they need to change the system under which their
research scientists are handled and if they are not giving scientists
enough compensation to convince them to stay in their country of origin
then we should tell them it is not possible to operate an IRSI.

Agreeing with many of the points made by the consultant, a UNIP
field representaiive pointed out that in many cases prepazrations were
not sufficient, resulting in ineffective Pro Docs. A feasibility study
should be carried out with, perhaps, assistance from an advisory mission,
but from past experience we find that agencies sometimes issue a speciman
copy of a pro doc which they give the government and say, ''Here is a
project. Would you like to have a similar one?" In many cases it was found
that the pro docs were almost identical, or very similar, and this no
doubt contributes to the shortcomings one discovers at later stages.
The caliber of the experis is also criticzl, n9% necersarily from highly
acvanced countries but experts who would know the local conditions, who

* Those portions of the panel discussions most relevant to the thene are
summarized here:n. Panel varticipants included: A.S. Bashin, Deputy
Resident Representative a.i,,Libya; F.MIqgbal, SIDFA, Indonesia; B.R. Nijhawan,
IOD; F. Soede, IOD/INFR; K. Venkataraman, ICIS/TEC; ani G. Verkerk,
10D/ CHEM.
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would be able to convey or transfer the techreclogy in a manner that

the local counterparts can benefii., In some projects we find that

the components are not balanced, e.z., you find tbat a heavy component
for equipment, very sophisticated equipment called for in research,
when it is apparent that nationals of these countries cannot operate

or taintain such sophisticated equipment without long-term training or
assistance. It is essential that at the preparatory stage, one should
take this fact into account. Project documents refer to evaluation but
it is not always a very satisfactory exercise. In many cases, no tri-
partite rcviews were held, no mid-term evaluation was carried out and,
at the end of the project, one is taken by surprise that there are
deficiencies and shcrtcomings. If the project had been evaluated in its
earlier stages, then one would have discovered these shortcomings and

. taken remedial actions. In some projects, the technical backstopping

from the agencies leaves much to be desired. Experts seeldng technical
advice often don't get advice from headquarters. Frequent backstopping
visits wculd be useful so that any shortcomings can be detected. TFinally,
the training of national counterparts is an important aspect of a pro-
ject. Experts don't give as much attzntion as they ought to to the
training of their counterparts. They concentrate on day-to-day events,
solving technical problems, installing egquipment and making repairs, and
leaving little time for the training of the national counterpart. This
contributes to the frequent requests for extensions of projects.

The next speaker, from the TSC group, noting the very large number
of IRSIs that have been established either with UNIDO or UNDP assistance
or otherwise, suggested there are a lot of investments which have to be '
made good. The defects in the IRSIs are generally quite well known,
they have now been documented. The question is how do we turn these |
defects or negative points into positive guidance? A checklist, of
course, is important and should be built into the project design.
Traditionally we have been concerned with the monetary inputs, i.e.,
equipmert, training, fellowships, experts, but there are a number of
aspects wnich are not very money-intensive but which can contribute a
great deal to the improvement of an IRSI's performance such as the
interlinkages an IRSI should nave with indusiry, etc. So the checklist
idea, though good; has certain limitctions which shouldi be understood.
It is not the enumeration of a very detailed checklist that is important,
but the concentration on the impact areas, those areas wnich are most
critical to the success of the institute. First we have to identify the
starting point which is often wrongly placed as, for example, saying that
you should strengthen the staff, strengthen the managementi, improve
internal routines, etc. The starting point shculd be the priorities for
cesearch. Unless or until you establish the system of industrial and
research priorities you will not be able to say how much or the type of
a staff you need, what is the kind of management you need, the order of
finance recuired, etc. Another deficiency critical to effectiveness is
the poor reco~d of R+D commercialization and inadequate industrial exten-
tion service.. If performance is judged in terms of the final results
and their impact on the economy, then commercialization is undoubtedly
a very important thing. If we have to draw up manuals, give extra iraining
or initiate further actions, the speaker suggested that commercialization
and industrial extension services may be the most critical areas. Only
after laying down the starting point, namely the priorities and expected

|



N

-6 -

results, i.e. commerciaiization, etc., can we really come to staff,
management, etc. This will derive f{rom the major policy stress.

The other is indigenous technology. He suggests that surveys have

to be made of the technologies in each area, otherwise the priorities
canno: be really developed. Many of the problems enumerated, particularly
the existing ones, are not those which need large investment of money
or long periods of expert service. Many of them may be of a diagnostic
or trouble-shooting type or to advise on particular proolems which the
research institutes are concerned with at the moment. They may be a
case for an international referal network and iechnological advisory
services to which IRSIs can refer a specific rroblem for advice,
resolution or information and which has the facilily for contacting the
experts in the field and coming up with some suggestions.

The next speaker, a UNIDO staff member with long-time experience
with single branch (iron and steel) IRSIs, lamented that many people
providing advice have never worked in a laboratory or research institute.
Such advice is quite often completely devoid of any background or
experience but given by those planners and administrators who control
the political or the organisational structure of the particular organi-
sation or Ministry concerned, and they have to be listened to with grest
respect. In his opinion, there are no universal yardsticks or parameters
which every country can follow, that each laboratory can follow, that
each research institute can introduce either for developing or cdeveloped
countries. Ezch country has to pass through their own experience and
e3tablish the best parameters applicable to their own set of conditions.
The first function for the research institute is to concenirate on
applied R+D work, including investigations directly related tn inaustrial
problems. They will need to establish a body representing the industry,
both in the public and the private sectors, to identify the problems which
the institute should undertake. The scientific staff must be involved
in the day-to-day operations of the research project itself and be pro-
vided with incentives. He gave an example of a system of incentives in
one IRSI. Wien a process was established, and it proved to be successful
on an industrial scale, it was released to the industry and 40% of the
income thus gained from the industrisl application was distributed to the
scientific staff while 60% went to the governmeni or the body which financed
the institute. In this way, staff involvement was very substantial, and
they got excellent results, and the laboratory and the research institute
gained a very good income. A lot has been said about sector priorities
and problems, tut a continuing liaison with industry is at least equally
important. One has %to win industry's confidence, to make them feel that
the IRSTI is at their disposal. Once they are convinced, the IESI will get
more support from the private sectors than from the government. Once you
win the publiz sector, your support is complete. This 13 a process whicn
has to be foliowed very painstakingly and one should not despair. The
speaker is not disheartened by the many difficulties and m:stakes made Ty
the research institutes. All IRSIs must each pass through this cycle and
learn from these mistakes. Developid country institutes were not born
successful, they have learned by their own mistakes. These mistakes must
be made and one ghould not say well they are uneconomic. Uneconcmi: or
inefficient compared with what? This speaxer concluded with a plea tha:

i
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one should learn from experience, and plan the actual problems of the -
industry from the shop floor. Then put short-term and long-range

projects into motion with groups of scientific workers who had, in

parallel, been irained at home and abroad, and bring forward the linkage

to the research and development institute itself. It's a question of
applying confidence in an instiiute which UNIDO has sponsored with

UNDP assistance, and by and large the process of learning from mistakes.

A member of the Institutional Infrastruciure Sectior., which is
concerned with multi-branch research institutes, and whc also participated
in the joint study, described the first actual application of the
recomnendations and suggestio: s made in the study, which took place in
Tanzania. The government requested UNIDO assistance in the creation of
a multi-branch IFSI. One of the first steps was to bring the designaied
Director-General to Vienna while the evaluation study was still in its
process, and he had the opportunity to benefit immediately from all
the preliminary findings and ideas which were being generated and dis-
cussed at that time. UNIDO did not have the opportunity to influence the
decision of the Yanzanian governm=nt regarding the role and coverage of
the TRSI. The law establishing it had aiready been passed by Parliawment
so UNIDO hadto accept a multi-branch, multi-functional institute as
given. UNIDO also had to accept the priorities of the government which
were cpelled out in policy statements of the minisier. Nevertheless,
GNIDO could and did carry out a preparatory mission in which two consul-
tants and the backstopping officer carefully surveyed both the requirements
of industry (they surveyed about 10% of the existing industries) and *ook
a very thorough look at all the existing industrial institutions. Tha
speaker recalled a dinner with the Minister of Industry at the conclusion
of their work where he told him that thecreation of the institute would
take 20-25 years until it would be fully operational. The minister was
absolutely shocked and he said, "This is impossible!" It was difficult
to convince the minister that 20 years would be the minimum to do serious
R+D in Tanzania but he finally accepted the message. The major problem
in Tanzaaia is not the money, or lack of outside offers of assistance,
rather the huge problem is the shortage of human —-esources. At the moment
they have a Director General, a deputy, and some Tanzanians working in
industry, and that's it. They will need to develop an institute employing
perbaps 200 people so this is the challenge, i.e., to get the human re-
sources lined up, get them trained first in other institutes, and then hope
that they will stay in Tanzania and gradually participate in this huge
endeavour.

-

The SIDFA from indonesia described current eflorts to establish
effective linkages between the several IRSIs and their clients. Essen-
tially, they vook a cue from the government priority given to small-scale
industry development and developed a demonstrative model. Fortunately,
they had a numbter of technical assistance projects assisting the government
in the establirhment of extension service centers and previous generation
projects which called for the strengthening >f geveral IRSIs. They turned
it around and changed it into a more programme-oriented assistance directly
tied into extension services for small-scale industry.
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The importance of the governmeni's contribution to the growth,
performante and success of an IRSI was stressed by another UNIDO
staff member. Without such support, the best designed and managed
project will go awfy. In addition, the public and private sectors in
the developing countries must, through their government, take an active
part in the implementation of an IRSI project, as no project will be
successfully completed without it. UNIDO should prepare its projects
well but even with this, the project will be evolving and never will
stand stil). It most probably should be revised after one or two years,
after a comprehensive review of government and indusiry needs and other
outside events which affect the project design.

III. Open Discussion’

The UNTP study co—ordinator explained that during the Iield
migssions in which he participaied the governmental financial sponsors
pleaded for the international system to tell them how to increase tae
effectiveness of their IRSIs. Some in tihis workshop have indicated
that IRSIs should be restricted to testing and analysis in its initial
endeavours, to simple or basic services to industry, etc., which may
give the impression that the UN is shying away from the R+D function.
This point of view is recognized as practical, but politically the question
mist arise because every country wants to do R+D. If R+D is to be under-
taken, people of talent including the supporting technicians, are necessary.
Who are the people that we are trying to get involved in IRSIs and do we
have them? The world hisvorically has bad migrations of talent. Why is
this the case with R+D? Really, it is the conditions of work. Talent
m.grates to a place where it has the adequate conditiomns cf work, and
thia does not necessarily mean salariss, because the canditions of work
is the sum total of things that make it amenable fo:: an individual of
talent to say I want to go and work there. This mig.<ation of talent
takes place because the individual wants peer recognition, i.e., among his
own professionals. While such recognition can be obtained by publications,
true recognition for the individual is in the utilisation of his work im a
practical manner, i.e.,talent migrates to those places where it will be
used. To a large extent, what we're trying to do in this business is bring
the talent back tu developing countries. The persons who have the talent
for R+D must have an inclination to study the unknown and that inclin-
ation to explore the limits of kmowledge is most often found in the young.
But as the young get older, they often find out that R+D is not really
what they want to do and they change. Yet R+D must have the leadership
of senior R+D people. These are people who decide that they like this
type of work and they are the mentors of “hese youngsters who are doing
thei~ "thing". But those youngsters also must have ihe leadership. of the
production-oriented senior people. As the chairman mentioned, they are
not only the professionally trained scieatists, but they are also the
engineers and technicians. They are the labourers and the operators in
industry. It's a mutual recognitic- among individuals that they are con-

# fThis is a highly-selected and truncated summary of the extiensiva
discussion which took place between panel members and other ataff
members in attendance.
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tributing to a common purpose. A recent phenonomen is the rising
nationalisation of research and development. Until now, research

and development has had nc boundaries. It has always been international
in character, because the scientists -d the technologists do not rec-
ognize a country. They march to a : Jerent piper. But governments want
to natinnralize R+D as a means of .. =1.g their dependence on others.
The function of R+D rneeds to be arv --3ei, then, from three points of
view. First is the political corsideration for R+D, and thai is what

we hear mostly from the governments we serve. Second is the economic
consideration of whether it is worthwhile to do R+D vis-a-vis other
alternatives. The third consideration is the scientific and technical
talent necessary for R+D. Since the majority of the workshop partici-
pants are scientific and technical people, the soluvion of how to
improve IRSIs snd make them of practical use fo society must eminate
from here anl similar sources.

The UNIDO study co-ordinator pointed out that the IRSI joint
evaluation was not the effort of a single individual, but of a large
group including professional staff of both UNIDO and UNDP who are, to a
large extent, engineers and researchars themselves, plus the best consul-
tants obtainable, consultants like Dr. Westergaard who nave been at the
bench level with shirt-sleeves rolled up working with IRSIs. Calling
himself a professional bureaucrat, he opined that the only difference
between himself and most of the people attending the workshop is tha:
he trained to be a bureaucrat. He described all staff members as pro-
fessional bureaucrats, albeit some with a technical or R+D background,
because very few do any appreciable technical work per se. They help
plan and implemert, monitor and evaluate, and provide advice for other
people on how %o do things. The evaluation exercise has clearly indicated
that the single most important thing UNIDO and UNDP can contribute to the
process of launching "successful" IRSIs is in urgingbetter plann.ng, and
providing advisory assistaice, for institutional growth. Flanning does
not mean developing a tlueprint for every person or unit, what they are
going to do, schedules, and similar operational detail for five or
ten years in the future, which is a futiie exercise under any circumstances.
But in conditions of scarce resources, mostly human resources, although
many countiries starting or maintaining IRSIs also have scarce mcney
resources, and where you have a great deal of undertainty about the future,
and eny institution-building project in developing countries involving
technology is full of ungertainty, it is there where the planning process
is most important. And it has to be a continuous process because the
environment is constantly changing and one must perceive what the effects
of such changes will be on the institution with some retraceable logic.
If an 1RSI is not going through a process like that, it is simply being
bounced back and forth like a ping pong ball, and probably is going to score
few points in the game.  What often happens in the U.N. system with these
type of projects? The documentation indicates that it usually begins with
the country allocating a part of its IPF for an IRSI. In more cases than
not, the government sponsor doesn't know what it wante or how to get it.
Someone has an intellectual perception that if they have an IRSI, whether
it be multi or single-branch, something good is going to happen. (This
problem seems to be more prevelant in multi-branch rather than in single-
branch institute because, almost by definition, if it's a leather, iron
and steel, or a textile institute, it's closer to the industry it's going
to serve and knows its problems and needs). The country may think that
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by establishing an IRSI it will establi h new indusiry or can accexplish
goals completely beyond the scope of any IRSI to do. Then UNDP comes

into the picture. Quite often, the Res Rep S main concern is to get ithe
Prodoc signed and get on with the implementation, which should be com-
pleted in two to three years. UNIDO comes on the scene and their prime
motivation seems to be to get the project before UNESCO or ILO come into
the picture. If, as also came ouil of the textile study, it is important
tohave preparatory assistance for adequate problem analysis and project
des1gn, then wny is there so much resistence? Why does the recipient
country and the QNlesident Representative so often say to UNIDO, if they

dare to raise such questions, that we know what we wani, we don't have

time or the money to waste on planning, or we'll work it out during
implementation? Why does UNIDO often acqu.esce without a murmur? The
first, the most important step in getting one of these institutes started,
in the speaker's opinion, is not selecting the site, it is not designing
the building, i* is not ordering the equipment for the laboratory or
arranging out-of-country fellowships. It's making some kind of assessment
as to what the current and projected industry needs are in terms of
services. This has to be a cursory assessment in the beginning, a
critical planning assumption, to help establish the policy objectives
which the institute is going to pursue and its range of functional
activities. Is the institute's main role going to be developing new
technology, new industry or strengthening existing industries? Is it

to improve the quality control of an indigenous product for the export
trade? Once those decisions have been made, it sets the framework for
staff develcpment and required skill composition which is the most critical
factor in the maturation of amn IRSI. Two of the three players in the

game are present here today, the donor agent and the executing agency,

and the speaker pleaded for recognition that preparatory assistance, with
the emphasis on planning for imstitutional growih and client service, is the
sina qua non of a successful institute that will avoid unnecessary mistakes,
become viable and survive. -

The representative of the IFSTD, a former SIDFA himself, suggested
that a resumé of the workshop discubsions that have taken place up to
this point would indicate that, in spite of the efforts of the UN system,
in spite of the large numbers of workshops, publications, and other con-
ventional devices that have been used, the management of research institutions
in developing countries still leaves very much to be desired. He questioned
whether this is not a point to think in terms of some different and innovative
approaches. For example, in the People's Republic of China most innovation
takes place on the shop floor. The so-called "three-in-one" team, i.e., a
vorker who really knows the machines, a political worker or a manager,
and a scientist, solve problems at the machine, product:, field and
energy-use levels, This is one of the alternatives to IRSIs which should
be investigated, i.e., how we can stimulate this kind of innovation in
developing countries. Everyone is familiar with difficulties on the
national side, viz, to provide the kinds of counterparts and inputs that
are called for in the project document, the whole business of irying to
get more significant responsibilities placed on the government in the
implementation of projects. Governmeni execution of projects is a highly
controversial subject, but a system where the government feels far more
responsible for the execution of projects is absolutely necessary. In a
recent meeting, for instance, of the Inter-Governmental Commiltee on Science
and Technology, a very strong anti-UN agency feeling was expressed, a
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belief that the UN agencies have not delivered. There is a feeling that
the UN is thrusting projects on countries which are not yet ready for
them, znd 1f the UN is to get away from this it has io be more amenable
to alternative ways of execuling projecc¢s. The speaxer's third point
related to motivation, recognizing that the success or failure of a re-
search institution ultimately depends on the people who man it. In-
sufficient attention is being paid to financial inceatives. Feer recog-
nition and conditions of employment are important, tut money is a very
strong motivator in the final analysis. This 1s an area where UNIDO
could usefully survey incentive systems used in the research sector in
other countries which could be adapted io specific situations in devel-
oping countries. Finally, there is this whole business of TCDC in devel-
oping research institutions. In Turkey, TU3IT.C established a strong
linkage with CSIR. in India and some or the most satisfying and cost-
effective consultancies took place where experts from India, for example,
came to the MARMARA Institute and transferred technology in very sophis-
ticated and highly-secretive fields. TOXTEN, the transfer of kncw-how
through ex-patriate nationals, originated in Turkey where, in the last
three years, 160 highly-trained forrer nationals were bought back for
short-term consultancies, almost a third of them from research institutions
in the United States. This <ype of consultancy lends itself very well

to research and development énc management. These peovle spoxe the same
language, knew the bureaucracy, had access to high level people, and
were able to accomplish in four weeks what an outsider, a complete inter-
national consultant, might have taken eignht weeks or more to accomplish.
Even more important, when they finished their job in Turkey and went
back to their countries of adoption, the linkage did not stop there.

They continued to feedback technical literature, computcr sofiware,
satelite maps, books and other materials which the Government of Turkey
would otherwise not have the access to, and this became a continuous
feedback of information of a very effective «kind.

The question of incentives and pay evoked a response from the chezir-
man who commented that research is not cne of the se.tors strongly sup-
ported by many governments. Even in industrialized countries, when they
have tc reduce budgets the first thing cut is foreign aid and the secona
is research. This is something research people have to live with all over
the world, and to ask the developing countries to have high salaries and
other special incentives for the researchers is a bit difficult. Govern-
ments want to see what they are paying for and research takes time before
it can show its results.

Another UNIDO staff member told of his experience on a terminal
evaluation mission of a multi-branch IRSI he had back-stopped and stressed
that such institutes often Lave an identity crisis. Very often industry
is not even familiar with the departments which are the equivalent of
single-branch institutes. During the evaluation exercise, they used a
unique method, i.e., they made a telephone survey of industry asking
such questions as: did they ever hear of the institute; what do they
think o* the institute; did they have anything to do with the institute;
does it give good services; etc. One of the conclusions reached was
that there 1is an inverse relation between the size of the particular

enterprise and wnether it uses or xnows about the gervices of the institute.

In other words, the smaller the indusiry the less involved it gets. They

——
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didn't even know it was there, or wnati ii does. The larger an enter-
prise, the more likely it was to use the institute. They know what they
are doiag, know wha® questions to ask, know how to use the institute's
capabilities. In tais particular IRSI the staff was adequate, they had
some gcod equipment, and were capable of doing good technical work, but
they were not being utilised. The euvaluators iried to find out the reason
for this. One was internal, viz., the institute's own managemert. There
was a single acvisory body which handled the institute as a whole, instead
of each individual departmen® having its own specialized technical ad-
visory group who would sit down with them every three months r:presenting,
say, the wood industry discussing what the IRSIis supposed to do for that
indusirial client. This had not been taking place and they were left
hanging in limbo. The relative success of each of those departments
depended- very much on the individual who was the head of the department.
If he was a dynamic man, who was active, who went out and contacted
industry, his particular department did guod work. The department which
was introspective had a head who liked to do his own pet work and had
practically no industry contacts. The director of the institute started
it off with good contacts in government and had a clear objective of
getting the institute started but once ii was going, he was very weak

in administration. He did not want to delegate any authoriiy and bezame
zn impediment. Such a condition might have been alleviated significantly
if smaller advisory groups were svpervising the tscnruiccl work of each

of these departments and keeping the momentum going. Such a schews must
be put forward during the project formulation or preparatory stage because
once the system is 28tablished the director tries to hold on to his powers
and you cannot easily change it afterwards. There is a sentence in the
original report on the evaluation exercise which states that the success
of an IRSI, be it single or a multi-branch, depends very much on who the
top man is. This is no different in the industrialized countries. The
perscnality and leadership is so crucial that we can plan till doomsday,
we can get the best tools, etc., but the institute will lock itself in.’
The tpeaker concluded that it is imperative to teli the government that
the TRSI just won't work without the right man. He also warned on gen+
eralizing too much on the Chinese experience as an innovative method of
helping industry. While the shop approach is efficient at the micro
level, there is a danger that they keep repeating the same work in every
plant, particularcly if the results are not disseminated. It may not always
be the best use of srarce human resources.

A subject of very great importance to the efficiency of IRSIs is the
repair and maintenance of equipment. According ito one participant's ex-
perience, 504 of the equipment in IRSIs is out of operation for some reason
or other. In one project, a maintenance and repair man was provided for
six months who sgystematically went through all the instruments and re-
paired and cleared them up. He suggested taking a regional approach,

i.e., selecting a center somewhere in one of the regions and establishing
a "flying squad" of repair engineers, available to all the countries for .
maintenance and repair of equipment. Also,a revolving fuad ot foreign

currency could be established 1o help institutes quickly solve their

spare parts problems. It is possible inat both of these regional pro-

posals could be financed by the IFSTD. Country projects should also

include a training programme for one or two electronic tachnicians who

cen ~ake caire of equipment and inst.ument maintenance.
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One participant questioned using the yardsticks developed in the
industrialized countries for measuring the performance or expectations
of industrial research institutes in developing countries. The rate of
return on the investment is irrelevant because it must be perceived as
long-term. In the same manner as with the feasibility studies of in-
dustrial projects, the socio-economic benefits of the IRSI must also be
considered. The speaker, along with several others, endorsed the point
about the choice of the national director and stated several cases
where this had been the principle problem. The same may also be said
about the project manager. Noting that a publication on administration
and management of industrial research institutes already exists, the
speaker did not believe more guidelines and manuals fc¢: preparing or
planning industrial research institutes are needed. He pleaded for
freedom, i.e., if there is enough justification for the project and it is
well planned, that is enough. UNIDO and UNDP have to reity on the
initiative of the people who plan or write such project documents. At
the same time, one must involve both the private and public sector
industries during the planning stage and get their views and support.

The head of a section concerned with single-branch institutes
pointed out that the evaluation study had two serious self-imposed
limitations. The first concerns the definition of an IRSI - "For the
purpose of this study, an IRSI is defined as a multi-purpose iechnological
institute which provides services either to a group of industrial
sectors (multi-branch) or a single sector (mono-branch), and which has
a major research and development component". In his view, there are not

many developing countries which would be prepared and abtle to establish and

surcessfully run a multi-branch institute of this profile. The study
fails to z2ke an adequate distinction between multi-branch, multi-purpose
and single-branci, single-purpose institutes. The rules, conditions,
background, znd requirements are completely different and the study
treatment results in generalities and a mixed-up picture that may be
applicable in one case but not in another. A multi-purpose, multi-
branch institute is much more difficult to establish and run than a
single-branch institute where, in developing ccuntiries one is dealing
with, for example, an emerging or existing metallurgiczl industry of a
dozen plants. In a case like this, a single-branch type of institute
will find at least two of the three basic components which are required
for success. One is an industrial background, an industry, ®iiker
operating or under investment. Without an industry operating or coming
up one cannot start a single-branch institute. The second is the sub-
sidizing local partner. An institute without subsidizing makes no sense.
This is not an investment venture in general. Either the government or
the industry itself should do this, and preferably the latter, because if
the industry is interested from the beginning, if the budget of the
institute is included in the budget of the industry, there will be no
difficult problems of clientele, selling the product or services, or
finding what it is it should do. The third basic component is the staff.
An ingtitute should invesi the majority of its inputs into support and
extension activities. This automatically justifies the establishment and
activities of an institute. The second serious self-imposed limitation,
the speaker suggested, is the inwardly-oriented analysis of the activities
and problems of IRSIs. It is impcssible to make a successful evaluation
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of the conditions, results and necessary actions to be done fcr im-
proving the work of an institute without analyzing the existing

economic and social background and other relevant circumstances. This
part of the analysis and considerations was missing from the study report.
Concerning assistance, the best way UNIDO can help the institutes is in
establishing the necessary framework and conditions in which they will
work. UNIDO should avoid assisting institutes where the basic conditions
do not exist. The UN cannot undertake the responsibility if these basic
conditions are missing.

*

As one of several speakers responding to the above viewpoint, the
consultant explained that in a marginal IRSI previously discussed, he
Gidn't believe the reason was that the project manager, or the director,
or the planning was particularly bad. The main reason for failure was
ihe economic-political context in which the project was placed. As a
candidate once for this project manager job, he was not at all sure he
could have done any better than the man who was there, unless he could
have persuaded the government to change entirely the set-up and make the
IRSI a part of the government or a part of private industry and re-do
the whole thing once we found out that it cnuldn't work in the existing
context. Regarding the existing publication on administration of in-
dustrial research institutes which was previously menticned, he agreed
it was a good book and was a great help to him in his first job as a
project manager. But it's not a manual, it's more guidelines and pbil-
oscphy. He was faced with the difficult job of designing contracts for
clients, designing salary systeus, forms, hiring systems, accounting
systems, billiing systems, etc. Fortunately, he had with him copies from
his home institute and had been living with these problems for many years,
80 he knew approximately what was needed. DBut in the country in question,
for instance, they had this oook too, but no administration whatsoever.
This was partly due to lack of planning and there was no requirement that
an adminisiration be established and account for its nrogress, contracting,
expenditures,etc. It's a lot of work and unless one has a good example
to work from, manuels would be indispensable. Not books, but these too
have to be updated from time to time, but recipe or cook books that can
be used to solve all the simple questions of daily operations like a
housewife who is going to run a house. If she has a cookbook she can
look up how to do things and even if she doesn't know anything about cooking
she can still manage. Many project managers and institute directors
don't know how to cook. The consultant reiterated his proposal on the
need for good manuals with a lot of detail, and if one has to deviate
from it, it will be because one consciously determines that it has to
be done differently, not because one simply forgot or was unaware of how
it could be done efficiently.

The UNIDO evaluation officer made two points of information about
sowe pravious remarks. On the question of self-imposed constrainis, tl.,
were there, vut why? First, one has to limit the scope of an exercise
to make any usefu. generalizations. If the exercise had been concerned
with industrial servi~e institutions as a whole, we'd still be working on
Phase I. Second, some NIDO professionals in operations had advanced the

* Note - The individual country IRSI evaluations were included in the
back-up material which received limited distribution but not
in the staff report itself.
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proposition that multi-branch, multi-functional, vis-a-vis single-

branch and/or single-purpose, institutions were the most cost-effective
method for helping developing countries, particularly the least developed,
and there was considerable controversy within both UNIDO and UNDP as to
whether this assumption was valid. He believes that the evaluation

study gives a clear answer to this question. Third, UNDP, as a co-
participant and co-sponsor, noted that an awful lot of IFF money had

gone into these pecrliar type of multi-functional institutions in which

R+D was, or was supposed to be, a major component, and concern Had been
expressed about their developmental impact. Finally, at least as far

as performance is concerned, there was a premise that useful lessons

could be learned from both types of IRSIs, i.e., multi and single-branch.
Regarding the inference that outside consuitants were used in preference

to in-house professional staff, every conceivable effort was made to get
effective IOD involvement in the exercise and we did get some participation.
Unfortunately, the pressure of daily operations kept IOD from participating
as fully as perhaps it would have liked to, particularly sections other
than Infrastructure. There were four teams who went to eight courtries

for two weeks each. Each team had (1; a UNIDO staff member on it who

xnew something about IRSIs and two of them had research or engineering

in their background, (2) a UNDF officer with similar qualifications, and
(3) a consultant. Each consultan: was selected because of his personal and
detailed mowledge and experience with IRSIs in developing countries

and all had research backgrounds. After the field missions, all partici-
pants met in a retreat in Spiez, Switzerland, ihrough ‘he cowriesy of

the Goveinment of Switzerland which contributed to the exercise, where

more people from UNIDO's professional staff were brought into the picture, '
including Mr. Gouri's group, to arrive at the final synthesis. The exer- |
cise was probably the optimum that can be expected in the UN system. It

is a legitimate question, however, whether these type of evaluations just
draw too much on our resources versus other evaluation alternatives, )
e.g., an internal evaluation sys.em focussing cn on-going field projects.

A speaker from the Training Branch agreed wiih previous participants
who stressed the importance of training technicians as well as FhDs. He
suggestied that each IFSI of a reasonable size shouild Lave at least a
training unit to orient and train educated technicians or update them for
particular jobs in the institute. These institutes should also have pro-
grammes, maybe carried out by the same unit, to train the potential users
of their services and R+D products., It is well known that irdusiry is
sometimes most reluctant tc accent or adopi the results of research done q
elsewhere, because it normally means innovation and risk and such training
would inform them on how to make best use of the results of the research !
for the benefit of their enterprises. A third training target concerns the
higher echelon in the institute who don't need fellowships but, particularly
if they are newly appointed, may need a study i‘our to meet directors of
other institutions and to see what their solutions for problems are, to
establish a network of correspondence and this type of linkage. In the
next programming cycle, countries might find it useful to have a '"blanket"
project included in the country programme, not only for IRSIs, which gives
countries a flexible tool to provide such type of short-time ad hoc studies
abroad which otherwise would not be possible.
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Anothe  speaker warned of the proliferation of IRSIs and the need
to concentrate efforts for better results. He suggested determining, on
a regional basis, the different fields of activity and converting
national IRSIs irn‘o specialized regional institutions to serve a wider
bas2. Smaller institutions in the same field in other countries could
become "daughter” institutions of the regional one, instead of duplicating
its activities. UNIDJO should play a role of coordinator to IRSIs at
the regional cr global levels. Further, the TCDC and the regional pro-
grammes are ihe best instruments to improve the prcductivity of IRSIs
by coordinating their activities. The problem of duplication, and its
effects, are not only present at the regional level, but in many cases
also at national levels. An example was cited of an Asian country where
three different institutions were preparing the same standards.

A staff member with experience with IRSIs in the Andean group
agrsed that one of the most irportart requirements is to define the ob-
jectives of IRSIe frow the very beginning. The first five years are ex-
tremely important for survival. If it takes 20 years to show results we
are desd from the very beginning. One has to live with the facts of life
that in these countries, governments change every three or five years and
we Fave to provide for the results within the first five years, and this
can be done. Related to this is the matter of incentives. They found
one of the biggest incentives for people to work in R+D was access to the
important protlems within their countries. Once they maraged %o gain this
access, they were in business. This is a political decision and risk
which governments have to take. The institute has 1o start at the very
beginning with two or three large programmes that account for 80% of
their work and build up an institute around such work, not the other
way arourd.

Another consultant enphasized the use of twinning mechanisms, or
linkages, to improwe the performance and the operation of IRSIs. Twinning
arrangements can resuit in, inter alia: a two-way flow of staff who begin
to know each other and their problems; opportunities for training at ad-
vanced and technician's level, depending upon the need; the use of equip-
ment whick an institution does dot, and perhaps should not, have because
it uses that equipmen: only occasionally in the conduct of a research
project; the opportunity to conduct techno-economic surveys where the
expertise of an institution in another ccuntry can be brought to bear on
that particular problem; tre exchange of information; the joint conduct
of R+D; and finally, the backstopping which a sister institution can pro-
vide, particularly to an institute in a lesser stage of technological or
ingtitutional development. It is a slow process but the arrangement can
also help in improving management and administration and in establishing
and exploiting linkages. There is no reason why the twinning mechanism
would not be effective between developing to developing countries. One
must realize the time involvement and recognize the cost. You also have
to find a common problem on which to work. You have to focus on a specific
project or specific need, and exert your energies to the successful accom-— .
plishment of that objective. The consultant believes that if more atten- .
tion is given to twinning between IRSls, twinning from one developing
country IRSI to another, or twinning from a developed country IRSI, there
can be a significant improvement in the performance of an IRSI which is
having problems with obtaining facilities, staff, and opportunities to do
research that they don't yet imow how to do or have no mechanisa for doing
it.




One speaker mentioned the Japanese experience. For many years they
were an under-developed country working without contact with the indus-
trialized countries. A basic part of an education in Japan became the
use of laboratories at the university. Every graduate engineer hau ex-
tensive training in research and development and how to use equipment.
He worked on developing products that perhaps already existed, bu: he
was irained to know how to use equipment and obtain the confidence he
needed to develop new products. During a 10-15 year period, they built
up the backbone for the industiry break-through which we saw 15-20 years
ago in Japan. This suggests how we can use our research, our IRSIs in
the developing countries. Perhaps each IESI should putv aside 20% of
its time for short courses for engineers and technicians to come in and
study how to use eguipment for the benefit of industry.

A Deputy Res Rep from Africa commented on the question of regional
institutes. In Latin America there is more bzsis for regional institutes
than in many otker regione, but in Africa there's been a very mixed ex-
perience. A regional institute cannot really functiion unless there is
2 genuine need coming out of the region for a cooperation and, unfortun-
ately, you find such in very few cases. Most inter-regional institutes
have been created through the initiative of development agencies or
governmental organizations who hove no money and who iried to tap the
regional IPF, or similar sources. Therefore, in many cases hLe aoutts
whether they will be a solution to the problem. XNevertheless, as pre-
viously suggested, the twinning of an institute, or perhaps not even
twinning but the exchange of experience between several institutes in the
same region, or at the same level, should be encouraged. In the framework
of TCDC, a lot could te done, and UNDP should make more funcs availatile
for this. It is also very important to identify your target group or
client and that you keep that objective constantly in mind. Te expressec
his agreement that in Africa the big problem is human resources. In this
connexion, turn-over in IRSIs projects is a2 serious probiem. Jf course
people go in other sectors of indueiry and are useful 3o ihe counirty, but
not directly to the institute. In many £African couniries, there's a
tendency in these IRSIs to have more recruiiment from the government side,
not from industry, because it's easier.

A previous spearer explained he was referring to the necessity of
developing regional institutes as sometimes 1t's the only way to reach
a critical mass in certain areds to do productive work. They found that,
if they declared from the very beginning that there were going to create
a regioral institute, they failed. Whenever they did it without saying so.
i.e., working together on a2 provlem and after tnree yezrs specializing an
institute in such a way that it tecame in fact a regionzl instiiute, they

succeeded. Regarding the problem of losing people from this type of institute,

again we come back to the objectives of the institute and planning for its
first few years. In his opinion, one of its objectives should be to start
losing people to industry after three years. This is one of the best

wzys of having people within the industry that are IFSI-minded and creating
the networx that will maxe it possible for the IRSI 0 survive.
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As the session drew to a close, a section shief conclud:d that
a critical issue, although not directly reiated to today's theme, is
the question of mulii-branch vs. single-branch instiiutes. There is
no doubt in his mind that, if it's justifiable, estatlishing a single-
branch or single-disciplinary institute is the way to go. In those
cases where this is not justifiable, you will have to provide some type
of services. There are many conditions where multi-branch institutes
are necessary and this is the only logical way to go bui single-discip-
linary is the preferred chunice. He wondered what the general consensus
is on this point because this comes back to project formulation and tre
important of preparatory assistance. The Chairman suggested that the
workshop should come up with the general conclusion that IESIs have %o
be country-specific and it will depend on the country whether it can
support a multi-function, multi-cdiscipline, multi-bramch or single-
func*ion, single-discipline, single-branch institution.

In suming up, the consultant tried to clarify the problem. In a
small developing country where they have few institutions, one may
choose to put several functions into one building under one directorship
and it's confusing to call this a multi-discipline, multi-purpose, R+D
institution. It is a multi-functional technological servi-e institute,
and that's justified, particularly in the small countries. 4is a country
becomes mcre advanced, what they probably need is m2inly mono-branch
instilutes to serve the various industries. With more developed countries,
you may need multi-branch, multi-disciplinary research institutes in the
real sense. Not service institutes, but research institutes, because
there are many problems of such a nature that you need specialists from
many disciplines to solve them. You may need computer people, electronic
specialists, chemists, etc. If you want to tackle big problems, you
need these multi-branch and multi-functional institutes. They have
been a success in the advanced countries but one should distinguish
between multi-research and multi-technology institutions. A lot of
wisdom has been served up at this workshop and among ourselves and others
we probably know all that needs to be kmown. But it's very difficult to
apply it. He hcped that the conclusion f:om the workshop would be that
we need a tool, a systematic approach including procedures and manuals,
to assure that all this wisdom is actually applied, otherwise it will just
add up to uore paper on the she'ves. It is not enough just to hand out
a manual. It has to be a part of the systematic approach where you encourage
and reward planning and repnrting according to its framework.

nl
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