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PREAMBLE

1. The United Nations Development Programme (UNDP) and the United
Natione Industrial Development Organization (UNIDO) have embarked upon
an assessment of selected industrial research and service institutes
(IRSIs) in order to determine their impact on the national industrial-
isation process. Although the number of IRSIs in the world has not
been establiched during the course of the study, it ise known to be
very large. The majority of them is to be found in the industrialized
developed countries, Some of the IRSIs in developing countries have
now been in operation for approximately 10-20 years and practically all
of them have received some kind of external assistance. The UNDP/UNILO
programme of assistance to IRSI started in 1961 and, in some cases,
complemented bilateral efforts. In most instances, UNLP/UNIO were
requested to strengthen operations already under way. This study is
aimed to ascertain the effectiveness of the multilateral assistance and
the performance of the IRSIs which have been the recipients of such

24 IRSIs and their contiguous governments, as well as the United
Nations system and other international agencies, are concerned in respect
to the actunl versus the potential role of the IRSI in the development
process and are seeking means to bring about improvements. The importance
of the present study resis on the fact that it follows a series of seminars,
workshops, expert panels andi consultant's reports sponsored by the United
Nations system and others oriented towards the amelioration of IRSI problems
or the improvement in 1RSI operations which were identified from past ex=
plorations of their effectiveness and their successes and failures. wWhile
no single model or methodology could evolve from thic study to match the
needs of all IRSIs in developing countries, there are nonetheless lessons
to be learned from an exchange and analysics of experiences, Older estab=
lished IRSIs could benefit from knowledge of solutions devised by other
gimilar institutions to common problems; newly established IRSIe cou'd
profit from an understanding of the experience of others; and govern-
mente of developing countries in the earliest stages of industrial develop=
ment who may not have an IRSI may benefit by being i1n a better position

40 assess whether the expenditures required for an IRSI are warranted in
terms of their potential impact on the industrialization process of the
country and, if so, make better use of past experience 1in planning their
establishment.

3. It is important to note that the historical industrial develop-
ment of the industrialized countries did not require the presence of
IRSIs. These countries did not have the advantage of national 1iSIs to
assist during the industrial revolution and the resul ting technological
sdvancement that came about, For the most part, IRSIs did not exist
until shortly after the 1940's when it was realized that the concept

of concentrated and oriented research and development required for the
war effort might be equally applicable to further industrial development
in contrast to R+D activity carried out by universities or private enter-
prise.
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4. Historically, the concept of R4D in developing countries was
tied to agricultural research, In the early part of this century,
agricultural IRSIs were often established dedicated to the enhancement
of agricultural production in order to meet needs of foreign markets
and, later, to foster experimentation on specific crops and problems
of the deviloping world., Some institutions were established for non-
agricultursl products, but in the majority of cases they provided
basic services to larger industry and to governments and did not carry
out R+D.

He The industrialization process began in a large number of
developing countries with their recent achievement of independence

which in many cases began from 1950 onwards. There has been a (rowing
realisation that if developing countrics are to have political independ-
ence, they must have more technological self-reliance and thus, more
control over their own economic development. In order to achieve these
broad aims certain inputs are required: namely, financing and technology,
The acquisition of either financing or teohnology (interrelat 1 as far as
technology is concerned), requires mechanisms for providin () support-
ing services, (2) extension services, (3) training, and (4) R4D.

Thus, as a consequence of development, it has become necess:ry to have
these four components in the infrastructure of developing cHuntries to
varying dcgrees in order to obtain, maintain and improve tho required
technology. An IRSI, by design, has been thought to conti:iute in some
significant measure to each of these components,

6e However, the concept under which IRSIs were initiaily established,
whether agricultural or industry-oriented, was not for the purpoge of
building a capacity—a capability-—for technical self-guff: riency within
a certain period of time. Other alternatives have been anc are being
used -— to buy tecknical assistance outside the country, tc import tech-
nology and to rely on foreign investments for industrial development,
These approaches are being seriously questioned in some instsnces and
different means are being sought to meet the national needc for estab-
lishing internal technological capability and capacity to support the
industrial development effort.,

Te In order to create suct national capability, there is nced for

the existence of an effective technological infrastructure whick includes
not only the IRSI, in one form or another, but also the other elemants
of the development process-the government entities concerned, the public
and private sectors, the development banks and the universitics. Such
an infrastructure, if functioning properly, can bring the total resources
of the country to bear on the process of industrialization.

8. In this report, an assessment has been made of those factors which
influence the functioning of the IRSI as one component of the necessary
infrastructure in a developing country. As a result of the evaluation
of the UNDP/UNIDO assistance to IRSIs in developing countries, suggest-
ions are made aimed to improve their operations, effectiveness and impact
on the industrialization process of these countries, as well as identi-
fying major issues of concern which need further exploration.




9. The report ie structured after an introduction into three

parts. Part I is essentially the evaluation of UNDP/UNIDO aseistance.
Part II containe suggestione on the establishment and improvement of an
IRL:  Part III reflects the recommendatiormsof the study and the major
issues identified in reed of further discussion.




INTRODUCTION
Purpose and Scope cf the Evaluation Study

10. The UNDP Governing Council at its 24th sessicn in June 1971,
requested that "In crder to maximize the effeotiveness cf the United
Nations system, the Administrator shculd, in full co-operation with
the Participating and Executing Agencies, further develop existing
functions of planning, appraisal and evaluation of cperations of this
kind carried out under UNDP Programmes, to consolidate them into a
comprehensive system of analysic and feedback, so as to ensure the
optimal use of resources and flexible system of programme management
suited to each particular circumstance." In accordance with this de-
cision, the UNDP and UNIDO agreed to carry out a joint evaluation study
of industrial research and service institutes (IRSIs) with a view to
assessing the effectiveness of the assistance which has been provided
tc member governments in this area.

11, The specific purpose of the study is: (a) to review and as-
sess the effectiveness of UNIDO/UNDP assistance to industrial research
and service institutes in developing countries in relation to the given
project immediate objective; (b) review and assess the impact of these
institutes in the development of the country; and (c) to determine to
what extent these and similar institutions have played or can play a ]
constructive role in the transfer and adaptation on the one hand, and ;
develcpment on the other, of suitable technologies in the industrialization

process.

12. The ultimate purpose of the study is to provide the UNIP,
UNIDO and the developing countries an opportunity to review the direc-
tion and relevance of their current and projected activities in this
area, with particular reference to the potential role of IRSIs in
technology transfer and adaptation on the basis of the analysis made
of selected projects. The evaluation results will be used in the for-
mulation of policy ai.d programming guidelines through the preparation
of programme advisory notes to field staff and developing countries.

13. The scope of the study is confined to industrial institutes
which were purported to have a major research and development component
regardless of whether they are multi-purpose in functions or multi-
branch in coverage. Thus, the study excluded institutes that are de-
signed essentially to provide certain specialized services such as
quality control and standardization. The study also drew on the exper-
ience of several successful IRSIs which have been set up without the
assistance of the UN system.

14. The study is essentially a prccess cf lcoking into experience

cn the basis of technical co-operation projects as a group, rather than

an appraisal of projects individually for the purpose of taking correc-
tive action. Tt also involves an analysis of the results of past and
on-going special studies, expert group meetings and other activities
bearing on the role of IRSIs. In other words, although selected projects
are reviewed individually and form the basic building blocks for analysis,
the primary concern is not one of wanting to improve the project as such,
but rather to focrm a broad idea as tc the relevance and effectiveness

of UNDP/UNIDO prcjects in industrial research in general and the potential




rcle of IRSIs in the industrialization process of develcping countries.
Methcdology Bmployed and Its Limitaticns

15. The study was undertaken in thrss principal phases: a desk
review or preliminary analysis; visits tc selected developing countries
and IRSIs for in-depth analysis; and a final phase which included both
& synthesis of the findings by the evaluaticn participants and a review
of the staff repcrt by a high-level group including representatives of
UNIP, UNIDO and the developing countries. A syncptic display of the
evaluation methodology employed is shown in Annex 1I.

16. The evaluation exercise cannot be described as truly scientific,
fully objective, cr necessarily .epresentative of most IRSIs in develop-
ing countries. In the first place, the inventory and the selected sam-
ples for Phases I (desk reviews) and II (missiocns to developing countries)
is necessarily limited to UNDP-funded and UNIDO-assisted IRSIs which

are only a portion of the total universe. A further constraint is the
lack of sufficient, relevant, and objective data upon which to base an
ascessment of UNDP/UNIDO effectivenese. On the vital question of impact,
there is an unresolved difficulty both in defining the term in a general
sense which takes into account the variables concerning different IRSIs
e2d in dssigning a feasible methodology for identifying, tracing, mea-
suring, or ctherwise a3sessing the causal variables with defensible data.
Also, by its very nature, an exercise of this type tends to overemphasize
the problems and remedial measures required rather than fully reccgnize
the succssses achieved in the actual projeot or IRSI.

17. Nevertheless, and in consideration of these very important qual-
ifications, the exercise is considered to be a oomprehensive attempt tc
assess IRSIs based on their actual performance, and it is believed that
the findings, conclusions, and suggestions included hsrein reflect real
and oritioal problems which face mcst developing country IRSIs.

Definition of the IRSI

18. The IRSI is conly one desirable component of the infrastructure
for a country's industrial development. Other components include gcvern-
ment entities, develcpmsnt banks, the universities, and the public and
private seotcrs. For the purpose of this study, an IRSI is defined as

a multi-purpcse technological institute which provides services either
to a group of industrial sectors (multi-branch) or a single sector (mono-
branch), and whioh has a major research and development ocmponent. It

is recognized that nearly all IRSIs will prcvide basic services

to a varying degree, depending on industry needs, but not as a sole
functional activity.

19. Industrial institutions (IRSIs, develcpment banks, government
entities, etc.) in a developing country normally have as their primary
goal the promction of the naticnal eccnomic pclicies and stra‘egies
and/or the servicing of industry needs itself. A UNIDO paper* further
defines for the IRSI specifically, the purpose which ¢..ablishes the

* James P. Blackledge, "Analysis of Selected Documents Relating to
Joint UNDP/UNIDO Evaluation Study of IRLIs", _UNIDO/EX, 70, 22 Jan-
uary 1979- particularly an unpublished paper by L.7. Biritz, dated
December 1375 on "Industrial Research Institutes'.
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overall policy oriantation of the institute and the functional activ-
it1es as these related to staff and work organization, The following
terms will be used throughout this report;

Policy Jbjectives

20, * "The first objective of most institutes must be the improve-
ment of existing industries. This is accomplished by pro-
viding a variety of technical services to industry, as needed
and requested. Such services include: the provision of
technical information; chemical analysis and physical testing
of materials and products; extension service to industry,
such ar plant trouble-shooting or improving plant layout
and prcductivity, etc.

® "The second objective, and in the long run the most important
one perhaps of an R+D institute, should be to lead the way
and provide assistance in the transfer of techrilogy . . . .
The . . . role of 1industrial R+D institutes (multi-purpose
or specialized) is of particular importance in: providing
technological information; introducing technology by demon-
strating it; training industry personnel in the new technology;
and providing continued technical services and research and
develorment work for maintaining and further developing the
transferred technolopy.

* "The third objective of an K+D institute is the adaptation
of iechnology to meet local requirements, thus rendering
it 'appropriate' to existing needs.

* "The fourth objective is to develop new technology if it
does not exist, or if development is the preferred route
instead of transfer because of economic or other considerations.

* "The fifth objective, that in some instances can often be the
predominated one, is research and development for industrial
utilization of local raw materials and natural résources. This
types of R+D vork often involves the adaptation or devel-
opment of new technologies and therefore is closely intsr-
related with these."

Functional Activities

21. # "The first type of functional activity of an instituts is to
provide supporting services carried out at the institute it-
self. Typical activitiss of this type are: chemical analysis
of samples; physical testing of products; technical infor-
mation; economic evaluations; and in the case of some ins-
titutes, the preparation and issuance of industrial standards,
§uality control and certification testing.




* "The second type of functional activity entails the provision
of extension services to industry, including: trouble-
shooting; process improvement; process rationalization and
industrial engineering; quality improvement; etc. Such ser-
vices are provided on-the-spot and are classified as extension
services as long as they do not require appreciable laboratory
experimentation or direct institute facilities backup.

* "If laboratory experimentation becomes necessary, it falls
into the third type of functional activity, namely reserch
and development, usually oriented towards: product develop-
ment; process improvement or development; materials research
and development; and application research and development.
Such laboratory experimentation can range from relatively
minor support work for particular extension service activities,
all the way to long-range R+D work.

* "The fourth type of functional activity is tne training of
iiidustry personnel. This activity 1s aimed always at either
improving the existing technology level of the country's in-
dustry (e.g., quality control training) or introducing
(i.e., transferring) new technology."

£2. Many of the functional activities may be included under one or
more policy objectives. Ior example, ana.ysis and testing might well
benefit an existing industry and also be important in studies of utili-
zation of raw materials. A trouble-shooting extension service could re-
sult in the introduction of new technology to the country, thus resulting
1n a technology transfer activity. "What 1s important is that the nature
of the work or activity is always clearly recognized by the institute's
management in order to identify as early as possible anticipated difficul-
ties and to plan the inputs, work and financial support accordingly.'*®

It 18 of course evident that not all policy objectives and functional
activities indicated above are necessarily required in any one IRSI,
particularly for recently established ones. uOn the other hand, a well
established multi-purpose and multi-branch IRSI would in all likelihood
require most of them.

Facilities and Capabilities

23, It is not possible to describe a uniform model for an IRSI.

The level of development varies greatly from one cquntry to another.

Some developing countries have established institutional infrastructures
for industrial development to varying degrees. UOther countries have
neither appropriate development infrastructures nor industrial developme:'t
policiss or plans.

24. An IRSI, can be conceived in teérms of activity modules. An ac-
tivity module is defined as a unit which will perform a specific task or
tasks within the IRSI. Examples are: management, administrative services,
technical information, promotion and industrial liason, shops and services
facilities, R+D laboratories, analysis and testing laboratories, etc.

* "Industrial Research Institutes - Organization for Research, Technical
and Commercial Services", a UNIDO sales publicaiion, 1975 (E.75.1I.B.9).

Y U




An aotivity module involves the following elements:

» Proni;gl
* Equipment
* P;ofcusion!; staff and togggggilag

®* MWork routines

* Marketing functions

25, Nanagement and administrative modules require special consid-
eration, including:

* Orgenisation

# Personnel funotiong

* QOffice routines

* Projeoct management
26, Technical activity modules must include:

® The identification of the potential industries and govern-
ment agencies which will use the module's services and as-
oertain the present and future demand for such services.

®* The definition of the module's role as compared with simi-
lar or related institutions already in existence or plan-
ned for the future.

* The preparation of a development and grawth plan for the
module, related to short-term activities as well as to
long-term projected opportunities.

7. The core of the IRSI is of course its professional staff. The
sost important element of it is the senior management, usually a group
of three or four key individuals including the managing director. The
IRSI governing council or board has a membership which includes both
industrialists and government officials who participate in the affairs
and decisions of the Institute.

28. Finally, an IRSI contains oertain physical facilities and

space which vary greatly in size, funotion, and quality, but most typi-
cally include office space, laboratory and pilot plant buildings and
equipment, training rooms, library space and technical doouments,
Journals, eto.
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EVALUATION REBULTS
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CHAPTER 1
General Assessment of UNDP/UN IDO Project Assistance

29 « The review of UNDP/UNIDO project assistance started with an
inventory of all projects of assistance to IRSIs since the inception

of UNIDO in 1967. There were 1!0 such projects corresponding to about
one hundred inctitutes. From this total, UNDP and UNIDO jointly selected
a sample of 26 projects/institutes which geemed of particular interest in
the framework of the evaluation exercise. According to a pre—designed
typology, profiles were then written relating to the selected institutes,
each ccntaining a description of the institute, the project, and a pre=
liminary assessment of the effectiveness of the assistance and the impact
and potential of the institute based on materials in the files. For
reference purposes, profiles for two more institutes uhich had not re-
ceived any UNIP/UNIDO assistance were included in the sample. In order
to check or verify the findings of the desk study, eight projects/
institutec were selected from among those in the desk sample for further
in~depih analysis by way of field missionse Due to circumstances beyond
the control of UNDP/UNIDO, one field mission had to be cancelled =0 that
the field investigation ultimately covered seven projects/institutes in-
cluding one IRSI which had not received UNDP/UNIDO assistance.

A. Project Inventory and Descriptive Data

0. The statistical and descriptive data included here are intended
to illustrate the magnitude of the effort as well as the worldwide dig~
tribution of the technical cooperation projects. These data are based
on the inventory of projects completed in October 1977, and have not
been updated, Even so, the orderc of magnitude remain essentially une—
changed. The 110 projects in the inventory represented a total UNDP
contribution of nearly $°5 million. On the basis of the UNDP contribu-
tion involved, the projects can be distributed between small and large~
scale assictance using the UNDP terminology by whichk all projects below
$150,000 are classified as small-scale. In the inventory, 42 percent of
the projects were small-scale but accounted for only three percent of
total UNDP expenditures. At the other end of the scale, 20 projects
costing over one million dollars each, accounted for more than half the
total UNDP contribution,

1. For purposes of this study, four regional classifications have
been selected, namely 1) Africa, 2) America (or the Americas), 3) Asia
and the Pacific, and 4) Europe and the Middle East. The projec*s were
distributed in the following manner: 14% in number in Africa, 21% in
America, 24% in Europe and the Micdle East, and 44% in Asia and the
Pacific. The heaviest concentration 1s in Asia and the Pacific which is
also by far the most populated regione Both for Africa and Asia, the
distribution is primarily towards large~scale projects as indicated by
a percentage NDP contribution larger than the percentage number of
projects. For America, Europe and the Middle Bast, the distribution is
primarily towards small-scale projects,
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32, If one is considering the least developed countries (with a
ONP/head below $400/year) as distinguished from the ones above this
figure the distribution of projects is oriented towards larger projects
in the poorer areas and towards smaller projects in the more developed
countries.

13, At the time the inventory was compiled {October 1977 iy 51
nrojects were completed and 59 were still on-going. The distribution
of completed versus on-going projects according to size indicates a
tendency for the monetary level of project assistance to become larger
which is undoubtedly related to world inflation. The same distribution
according to the recipient areas shows a definite tendency in favour of
the poorer areas (as defined above ) both in number of projects and UNDP
contribution.

34, Three main types of institutions have been congidered: 1) multi-
function and multi-branch, 2) multi-function and single-branch, and 3
single-function and multi-branch, such as packaging, design or tachnical
information, Just over half of the projects have been directed ‘o multi-
function, single-branch institutes (especially in metallurgy, electronics
and textiles), about 40% multi-function, multi-branch institutes, and less
than 104 single-function multi-branch institutes. Relative percentages
indicate that the average project for a multi-function single-branch
ingtitute is larger than the average project to a multi-function multi-
branch institute. A more detailed breakdown of the statistical'data
related to the inventory is shown in the statistical tables of Annex II.

B. Analysis Based on Project I'rofiles

35. The desk sample included P6* cases involving 31 IRSIs and 31
technical assistance projects. Some of the projects had two phases.
In one case. one project is related to six institutes. In some other
cases, two or three projects are related to a single institute.

36, It should be noted that 19 of the 31 IRSIs included in the desk
analysis existed prior to the UNDP/UNIDO assistance. The other 17 IRSIs
included in the sample were designed or at least established with UNDF/
UNID) assistance. Thus, while institution-building was intended to be

a major component of project assistance, in reality there was little or
no opportunity in over half the cases to affect in a significant way the
IRSI structure or its policy objectives, priorities, and functional acti-
vities. In these instances, the measure of effectiveness must be consi-
derably constrained. It should also be noted that most projects were
prepared according to now-obsolete project design concepts and formats.
New procedures** have since then been developed which will ensure a better
design of projects with emphasis on project outputs and their utilization.

* . idditional IRSIs which did not receive UNDP/UNIDO assistance
were included in the sample for ocomparison purposes but were not
included in the analysis of "effectiveness".

#+  Chapter 3400 of the UNDP Manual of Policy and Procedures (1 December 1975)
Plus Guidelines on Project Formulation (15 September 1976).



Many of the findings and conclusions in this section therefore refer
to shortcominge which occurred before the introduction of the new
procedures and for which remedial measures have already been taken
by UNDP and UNIDO in order to avoid such shortcomings in the future.

Project Design

37. Development objectives are understood as the higher level
objectives or problems which the projects were supposed to impact on

or otherwise ameliorate. Considering the general characteristics of
these objectives, it was found that the development objectives were
sometimes not even mentioned in the project documents (5 cases), or
remained vague (6), or were too broad or high level (6), In less than
half of the cases (12) thev were goucheda in sufficiently specific terms.

38. Typical examples of vague or broad objectives were those which

referred to “strengthening industry”, "hastening the process of economic

growth", "contributing to industrial development through industrial re=-

search", "assisting existing industries and/or establishing new industries®,

"providing technical services for the attainment of national industrislirza-

tion objectives" etc. In some cases, the development objectives were con=-

fused with project objectives or with the IR3I policy objectives, parti- |
cularly when the old format used attempted to differentiate between long
and short-range objectives, for instance, "long-range objective of the
project 18 to establish an industrial information centre to hasten the
process of economic growth", ,

————

39. Specifical i y-worded development objectives would mention the
particular development or industry problems which the projects were in-
tended tc solve or ameliorate. For instance, "improve the qguality of
(apecified) 1ndustrial products in order to make them readily acceptable
on the export markets", or "dispense with foreign assistance in the normal
operation of existing cement plant and the utilization of cement". It was
found that development objectives were usually more specific for projects
relating to singie~branch institutes, presumably because the problems were
already well defined by the industries concerned.

40 Development objecctives or their equivalents were most commonly
linked to: ameliorating problems of industry (16 cases), especially

through quality control; strengthening existing industries (11 cases)j

and utilization of local materiuls (9). In some instances, reference

was made to impoert substitution (6), or creating new 1industries (6).

Fewer cases were related to increasing employment (3), increacing export
earnings (3), smul!/medium-size industries (2), cr improving income distri-
bution (1)« Development objectives can fit several classifications and be
implicitly related to cthers, For example, the development objective of
strengthenins existing industries is at least partially related to amelior-
ating industrial problems. Admittedly, the above is sometimes based on
inference, since, as has been mentioned earlier, the development objectives
were often vague or not even stated in the project document. In such casec,
the writers of the profiles attempted to identify the development objectives
on the basis of other evidence.
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Ale A developrient hypothesis is understood as the causal relation-
chipe or linkages between a project's immediate objective and nstional
or regional development objectives. Reasonable hypotheses were found
to be ctited explicitly i1n eleven cases, and implied but easily re-
cognized in eleven other. In four projects, no reasonabl: development
hypotheses could be surmiced, the prcject design being unciear as to
what was intended to be accomplished. An example of a vague statement
ig "the rroject is expected to assist the government 1in strengthening
the centre's overall capabilities in the provision of desired technical
services to both the industrial community and appropriate governrert
organizations for the attainment of nntional industrialization objectives",

42, Targeted beneficiarier or clients were identified 1n eleven
projects. For instance, one project was directcd to the major export
industries of "timber, meat, vegetable cile, essential o1ls, hides, skins,
cotton", another one to "the existing pclymer plants", still another to
"the rulp-and-paper industry"., In five other rrojects there were some
vague 1ndications as tc who the beneficiuries might be. 1In one regional
project the beneficiaries were clenrly 1dentified by country but only
vajuely by industry. Impedimentcs were i1dentifiecd mcre ~r 1-cg clearly

in 12 projects, and 1in vague termc in eight cther ones,

43 Mozt of the projects have been institution-buildirg (24 cases)
and in ten cases also included direct suprort to industry. There also
were two evperimental projects and one project indirectly involved 1n
institution-building simultaneously with cix institutes. One project
was of a4 preparatory nature,

44. The cross-project analysis indicated a tendency to include too

many otjectives in projects, thus rprea+iing project activities and resources
too thin, with the resuit that the proo-ct objectives were more difficult
to achieve cuccessfully. A typically cver-extended project had for object=
iver tc develop capabilities ane ive direct support in: carrying out
tectnical services for all industries, adapting imported technology to
local conditicns and materials, conducting techno-economic studies of
industrinl projects, undertaking analysis and testing for all indurtries
and all preducts, and establishing a technical information service. In
several cases cuch shortccmings in desiyn were corrected at least partly

1n the course cf implementatior through the effortis of either the UNIDO
projeci manager or the 1RSI manager. Ir most of these cases, however,

the changec in project design involved the scheduling and composition

of inputs an: did not change or define the project logic except for
limit:ng the number or extent of the immediate objectives .her necessary
(note = theze objectives are sometimes more accurately dercribed as out-
puts). In the example mentioned above, the objectives were only partly
attained., In another example, out of three main objectives, one was
deliberately dropped in order to achieve the other two.

45 End-of-project status indicutors were supiplied in only ten cases,
and in very vague terms in five of those. Baseline data, i.e., conditions
at the beginning of a project, wius provided in only one care. Critical
assumptions regarding actions outside of the project but necessary for
successful achievement of its immediate objective were stated in seven
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cases. The absence or deficiency of thisg type of data makes an
objective evaluation cf actual agiinst intended results exceedingly
difficult and u=lmost impossible without a field mis=ion. 1In only one
case was a terminal review explicitly scheduled.

46 . Project hypothesis «nd cutpuis refers to the assumption that
the expected project results (i.e., cutputs), including the work
programme necessary tc produce them, will successful ly achieve the
project's immediate objective or function. Projected work programmes
and expected results were, in many cases, too ambitious in relation to
available time and resources. Inter-relationships among outputs, work
programmes, and inputs were ecither loose or unrealistic. In only six
cases were outputs clearly stated in the PROLOC but they could be in-
ferred in general terms in most cases. In either case they usually
lacked specification. Outputs, when gtated, were reasonably although
sometimes loosely related %o the project function and immediate nbject-
ives in 21 out of 26 cases. However, the same outputs were found to ve
reasonable in terms of proposed work programmes in only half the projects.

47 . Activities, taske or work programmes have not been described

or presented in a very uniform or systematic way in most of the project
documents reviewed. Work programmes in some instances have been very
detailed. In other cases, they were very brief or administratively-
oriented events and the details were left to be worked out by the project
managers. Work programmes were ascessed to be reasonable, in terms of
time and resources available, in 12 cases. In many cases, the lack of
substantive detail made it very difficult to relate the planned work
programme to the expected results.

48. Inputs were most often described in considerable detail but
were not usually directly related to (a) complementary government ine
puts and (b) +the work programme planned to produce cutputs. Combined
with the lack of specific outputs, a targeted work programme, and the
absence of end-of-project status indicators related to baseline data,
it was sometimes difficult to determine on what basis the quantity and
quality of input was requested.

Preparatory Missions

49 There was no preparatory mission assistance in ten of the

26 UN-aseisted projects in the analysic. In five cases preparatory
missions were not needed because the projects (4) were continuations
of Special Fund projects or (in one caseg resulted from the amalgama-
tion of another UNDP-funded project with a previous UNIDO project.

In the remaining five cases, preparatory assistance was either deemed
to be unnecessary or was provided in writing by UNIDO headquarters,

50 Preparatory assistance took the form of field missions in 16
cases. The missions focused principally on formulating projects and
preparing project documents. In four cases, "problem diagnosis" was
specified as the main objective of the missions, and in two other cases

!
e
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the objective was a "survey of demand". Some miscions had two or
three specified objectivess The miscions varied in duration from a
few duys up to three months (excluded here is longer preparatory
assistance which was part of the project and which might itself have
been preceded by another mission)s It is commonly thought that pre-
paratory missions, more than any other elements of project design,
can contribute to the success of a project. It was found, however,
that some projects proved to be inadequately designed and failed to
yield the intended results although they were preceded by preparatory
mission assistance, which indicates that preparztory missions may fail
to be useful when not well planned and shen their terms of refarence
are not carefully and clearly established,

Problems in Implementation

51e Among the implementation problems, those most often reported

were delays linked to deliveries of UNDP or government inputs. On the
UNIDO/UNDP side, there were delays in recruiting experts (nine cases),
fielding project managers (four), shipping equipment (four), placing
fellowship candidates (eight)e On the governnent side, there were

delays in appointing counterparts (five), appointing the IRSI director
(two), and providing buildings and facilities or equipment (five),

Delays by the government in nominating qualified fellowship candidates
must have occurred but were not reported in the profilese. lio implementa~
tion problems were reported in four of the 26 rrojects in the sample,

52 Other implementation problems have been either rare or seldom
reported but include: marginal qualifications of expert in reletion to
Job; inadequate training of fellows; misunderstanding of expert's role

in relation to project function; UNDP financial crisis; inadequate leader-
ship. Insufficient on-the-job training was not rcferenced, although this
must have occurred when delivery delays threw .ork plans out of sequence.
In one project, the desire of the government to take over the project
management created implementation problems which, in 1tself, is evidence

of the "role" problem between international experts and national counter-
parts. In another case, difficulties 1in leadership occurred at the project
level because of poor personal relations between the project manager and
the IRSI director. In cne case, the deficient leadership of the IRSI
director was apparently a problem.

53 As a general statement, it can be said that the principal
Problems in project implementation were caused by delays in providing
inputs by both the government and UNDP/UNIDO. Other implementation
problems were either infrequent or, more likely, simply not formally
reported and illustrate the value of on-going, comprehensive evaluations.

Project Results

54. Most projects were intended to establish or strengthen IRSIs or
portions thereof., The project purpose was largely institution—building
although some projects included direct support, through IRSIs, to industry,
Out of a sample of 20 cases relating to completed projects or completed
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first phases, it was found that in six cases the intended project
results were largely obtained as planned taking into account some
imprecision in project design. In nine cases, delays ccourred which
did not have any appreciable or discernible effect on the ultimate
success of the projects. In the remaining five cases, intended
results were only partially or marginally obtained.

55 Some projects were not accomplished as planned, particularly
when the objectives of the project and the IRSI itself were undis-
tinguishable. The reasons behind this lack of accomplishment can be
partially traced to an overly amvitious design which includsd too many
objectives and activities in a short period of timej; consequently,
some activities were not initiated or conpleted. Another reason for
obtaining less than adequate project r2sults was the inability of the
IREI to start or continue operations due to lack of government funding,
incomplete facilitier, lack of human resources, and/or lack of demand.
Finally, the expected results or outputs were not always expressed in
ingtitution-building terms, e.g., a specified level and quality of
service capability, tut were more often expressed as the outputs or
services r endered by the IRSI itself, i.e., its work programme,

Preliminary Assessment

56+ Analysis of the desk profiles by a joint in-house working group
and the principal consultant in Phase I suggested that the effecti vogu;
of UNDP/UNIDO assistance, i.e., the successful achievement of a project's
immediate objective(s), wag very good in nearly 40 percent of the cases,
good to adequate in another 40 percent of the cases, and marginal to poor
in the remaining 20 percent & the cases, including one failure. From
this analysis, it is clear that UNDP/UNIDO assistance was weakest in
project design, including clarification of the development hypothesis
and specification of intended results (outputs), but acceptable in imple-
mentation. Oiven the lack of verifiable indicators, etc., and the fact
that in many oases UNDP/UNIDO was not requested to give advice on the
role, policy objectives, structure, and priority functional activities
to be provided by the IRSIs, at best this assessment of project effect~
iveness is subjective and incomplete, particularly in individual cases,
but most probably reasonably accurate in the aggregate.

C. Yerification of Findings through Missions to Selected IRSIs

5. It was recognized in the design of the evaluation e::ercise that
the results of a desk review would not be sufficient by itself to base

an assessment of UNDP/UNIDO effectiveness in providing quality and re-
levant assistance to IRSIs. Therefore, a Phase Il was developed which
included visits to seven institutes located in Africa, Asia, the Middle
Bast and Latin America, Of these, six had received UNDP/UNIDO aesistance,
three projects were on-going and three were completed at the time of the
missions. Pre-mission questionnaires were completed by the cooperating
IRSIe, with the help of UNIDO Senior Industrial Development Field Advisers,,
and team members were provided with interview schedules, reporting formats
and assessment factors in an effort to make reporting and assessments as
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consistent and objective as possible. The resulting reports and
assessments varied considerably in quality and completeness, and the
attempt to make meaningful comparisons was somewhat frustrated by the
lack of a universal set of standards (aggravated by the absence of pre=~
mission briefings) and the different conte x¥s within which individual
projects and IRSIs operate,

58 « Approximately two months after the completion of the field
miseions, all participants reassembled at Spiez, Switzerlznd, to
compare results and reach a consenrus on critical findings and appro-
priate conclusions and recommendations. During these cessions, it was
poseible to verify many of the findings of the desk study and their
implications. While the zssessments in individuzl caces may be based
on insufticient data cr different interpretations of the standards to
be applied, in total 1t is considered that an accurate picture hasn
emerged with reasonable validity,

Project Formulation and Design

59. It was clearly demonstrated that UNDP and UNIDO efforts, and

the host government's receptivity, were weakest in this critical measure
of effectiveness which was assessed as fair to good in the composite,

Ae already mentioned, some of the problems resulted from a lack of
adequate project design guidelines when many of the projects were origin-
ated in the sixties. The findings also reflect, to some extent, the lack
of appreciation on the part of all parties concerned of the difficulties
and timeframe required for institution~building and the role to be played
by international agencies, Finally, they also reflect the enormous dif-
ficulties in creating or strengthening an IRSI in develoring countries,
the success of which is affected by many factors outcide of the control
or even influence of the IRSI management and any project of technical
cooperations,

60. The more important findinge which are considered verified by
Phase II investigations include:

* Development objectives in most cases were either not
clearly identified in the PRODOC, were at the macro-
level, or were otherwise vague or non-specific,

* The justification of a project (development hypotheses)
in which the causal relationship or expected impact of
& project on a higher level objective(s) is explained
was not explicitly stated in most projects. It is more
difficult to express for multi-branch institutes and in
the absence of any exploratory mission for ascertaining
industry problems, needs, and actual and potential demand
for services,

®* Projects often cover too many objectives, which causes
confusion as to the purpose and function of a project and
results in work programmes or activities which are spread
too thin. While this shortcoming in design was oorrected
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by either the IRSI directo. or project manager in
three of the IRSIs visited, 1n two cases this condi-
tion at l-:ast partially contributed to reduced project
effectiveness anl expected impact.

The lack of clear "roject imnediate objectives which are
distinguishable from the objectives of the 1KSI 1tself,
the absence or lack of specification of expected results,
and the general absence of baseline progress, and end-—of=-
project status indicators, was not appreciably clarified
by the additional documentution provided tc the field
missions.

Detailed work programmes depended to a large extent cn
the prefereaces of the IKSI director and/or the project
manager and were not prepared in a uniform or systematic
manner. They were not usually directly related to the
expected results in terms of institutional capabilities
but were more often related either to the services being
provided by the IRSI or to the delivery of inputs.
Again, this deficiency 1in planning and documentation has
been sometimes cvercome by alert managers, as demonstirated ;
above 1n the cases of design shortcomings, but 1t does point '
to a weakness which may not be entirely corrected bty the new
UNDF project procedures.

In three of the projects vis® ' no preparatory missions
had been performed, although -he case of cne of these,
an on-going project, the associated small-scale assistance
project might be ccnsidered as a preparatory or initial
phase for the purpose of clarifying the objectives and de=-
fining the project design. 1In a fourth, on-going project,
preparatory assistance involved reformulating a project
transferred from another agency, but the mission had little
or no influence on the choice or definition of the functions
of the centre and of the objectives of the project. For
one completed project, there were several missions to
identify the needs and problems relating to the development
of scientific and industrial research, but 1t was not clear
Just what effect, if any, these preparatory missions had

in formulating the recommendations for an institutional
framework which would lead to the most effective carrying
out of appropriate industrial research, In the sixth UNDP/
UNIDO-assisted project, preparatory agsistance was extended
under the form of (a) . exploratory mission which helped
in formulating the project and (b) a fact-finding mission
for studying the industrial market demand, Though this
preparatory assistance provided some useful indications

of industry needs, it did not clarify all of the issues.

he survey of industrial demand revealed large require~
menis in basic services which the subject IRSI could not
handle, while it provided little guidance as to what the
purpose and policy of the institute should be in the
circumstances.,
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* The marginal usefulnees of most preparatory missions
as corevituted was confirmed by the field missions.
In only two projects were attempts made to ident:fy
problems, survey industry demand, or provide advi.:e
on the role, policy objectives, and functional acti-
vities to be performed by the IRSI. I4 both cates,
the preparatory missions reported theis findings
tc the governments but did not, or couli uo by WOTK
as part of, or advisory to, a government team estab-
1 .shed to make such an analysis.

* There was little indication that governments and IR3Is
understood or felt the need for advice on :hese matters
but, rather, they looked to such missions merely to help
them prepare a project document that will be acceptable
to UNDP.

Project Implementation

6l. The composite field mission assessments of UNIDC implementation
judged by: (1) the quality and timeliness of UNDP/UNIDO and government
inputs; and (2) project management and backstopping; rangzed from good
to very good. It is significant, however, that other than delays in
delivery of inputs and occasional problems with the quality of inputs,
e.g., expert qualilications, adequate training programmes, etc., other
implementation problems were rare or seldom reported. In the case of

the three on-going projec*s visited, interviews revealed that indeed
there were or had been important implementation problems of a substantive
nature but they had not been a feature of tripartite reviews or headquirters’
reports. With this general qualification in mind, the field missions also
provided verification of the following general findings:

* Most reported implementation problems involved delays
in the delivery of inputs. This caused some work
programme problems, e.g., when equipment needed by
experts already in the field was delayed, but none of
the IRSIs visited indicated that such delays caused
any serious or durable harm,

* Nevertheless, the supply and training of qualified
counterparts has obviously been a major problem. In
at least two cases, the supply of qualified counter=-
parts was a limiting factor, and in several projects
visited, on-the-job and practical training was a
major problem. There were several reasone for this,
e.8¢y late or early arrival of experts in relation
to counterpart completion of out-of-country training,
limited knowledge of foreign languages, failure to
initiate on-the-job training either in the IRSI or
industry, etc. Since skill composition is the
most important ingredient .. the building of insti-
tutional capacity, staff development was obviously
8 key factor in determining success in the projects
reviewed,




- 20 -

* At least in the case of institution-building projects,
some major problems involving project design, work
programmes and industry needs were not revealed by the
existing reporting and review requirements.

Project Results - An Assessment

62. In the three completed projects visited, the field missions
assessec project results and their relevance to the project function

of 1nstitution-building as good to very good. One of these projects
was consinerea very successful in terms of delivering equipment and
training local personnel but less so in so far as creating actual
demands by industry for IRSI services. In another case, it was noted
that the project significantly enlarged the institutional capacity of
the IRSI in terms of equipment, trained staff and working proceduress
Although a number of those trained with fellowship: were no longer with
the IRSI at the completion of the project, most of them were stili active
in their fields of specialization in important positions in indurtry or
the government where they were contributing to the industrial develop-
ment of the country. In the third project, the mission verified that
the project resulted in: (a) the expansion of facilities for experi-
mentation, instrumentation, fabrication of pilot plants, technical in-
formation, and sectoral analysis; (b) amplification of training faci=-
lities within the IRSI; and (c) increase in the nation's stock of
scientists and technologists experienced in applied research, some of
them having moved to manufacturing industry thereby augmenting the
nation's industrial capability.

63. Of the three on-going projects, one had started too recently for

the mission to make any significant assessment of results to date. For
one of the remaining projects, the resulis were found to be very modest

in terms of establishing a workable and functioning institution, capable
of dealing with industry's needs and demands. Though the project was
successful in delivering and installing the needed equipment, the training
of counterparts by fellowships and experts has been disappointing, so that
the IRSI can only fuifil certain functions and still at a low ievel of
activity. It was recognized that the marginal achievements of this project
were largely due to constraints on autonomy, financial resources, personnel
policy and other factors beyond the control of the project and IRSI manage-
ment.

64. As concerns the third on-going project, the results were assessed

as very good to excellent., The project has been very effective in building
up the capabilities of the IRSI and permitted it to get contracts from
industiry and to be recognized as a valuable organization for technical
information, services and research.

65. The findings of the desk analysis regaruing the problems in
defining and recognizing project results in terms of institution-building
were verifieds In only one project, moving into a second phase, were
attempts being made to define expected results in meaningful capability
terms. Nevertheless, in Phase II it was possible to arrive at some
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general asccssmente regarding success, though, because of the luck of
objective cr verifiable indicators and clear statements of expected
results, as already pointed out these assessments were largely subject-
1ve and enpirical, i.e., based on the expert judgement of the field
mission team members and the orinions of the government and recipients
of UNDP/UNIDO assistance.

D. General Conclusions

66. In terms of the egfficiency of IWDF/UNIDO technical cooperation,
l.es, the quality and timeliness of the inputs supplied, the desk and
field reviews did not reveal any unusual problems of major magnitude,
Delivery deiays, caused by a variety c¢f factors internal and external
to the project, occurred, but they were nct unduly harmful in the
opinion of the recipients. Project management and backstorping were
most often adequate cr better.

67. A general conclusion on the effectiveness of UNDP/UNIDO ascist-
ance 1s more difficult to arrive at and support. This is chiefly :iue to
two reasons. First, effectiveness hac been defined as (a) oroducing the
intenced results - or outputs - and, (b) the extent that these resulits
successfully achieve the immediate project objective, i.c., the confirma-
tion ¢f the project hypothesis. Overloading a vroject with too many
objectives, and the general failure to specify outputs restricts this
type of analysis.

68, The second reason concerns IRSIs themselves. -“hile theoretically
1t 1¢ posrible to provide effective assistance tc an IRSI which itself may
be ineffective (in the manner of an operation teing successful but the
patient died), a meaningful mensure cf effectiveness shoul! zlee include
an assessrent of the utilizutincon of the created or strengthened capacities
by thr intended bemefi~iuries or clients, viz., industry anc government,
It so fer this reason that the evaluation study is alsc concerned with

the relevunce, performance and impact of IRSIs,.

63. Keering these limitations in mini, the desk and field reviews
indicate that the effectivepecs of UNDP/UNID( assistance tc_ IR:Is hag,
with few exceptions, been at :n acceptable level and, 1n some projecis,
can _be described as very good. At the same time, UNDP and UNIDC have
not had much success in influencing governrents on the type cof an 1RSI
to be created or strengthened, its sectoral coverage and its policy
objectives, functional activities, or in develoring strategies and plans
for institutional growth, stafi development and extension of services.

70. The problems involved in providing technical cooperaticn to

IRSIs, while unique in every cituation, are oftem present in onc form or
another in almost all projects reviewed. Some of the more important short-
comings identified include:

* The failure, inability or lack of opportunity to work
with and advise competent authorities on the need for
an IRSI (or component thereof), industry problems and
actual or potential demand for services, policy object-
ives, strategies, etc., before a request for assistance
is set in concrete,

.

Y Y
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* Partially as a consequence of the above, uncertainty
as to how the successful completion of a project is
intended to impact on a higher level objective or
industry problem.

* Project design and documentation which do not clearly
state the institution-building function of a project,
distinguish the project objective from the IRSIs object-
ives, specify the intended results of project activity,
and provide baseline data and verifiable indicators of
progress, completion and success.

* Work programmes and budgets which are not related to
expected results of the project.

* Lack of effective programmes for staff career develop-
ment, including on-the~job training and practical ex=-
perience in industry and staff exchange with other
IRSIs.

* Absence uf reporting on problems and impediments to
producing expected results (outputs).

1% On the other hard, technical cooperation assistance to IRSIs
has generally been successful, in varying degrees, in achieving the
following:

® S8trengthening the IRSIs receiving assistance. However
vague the notion may be, this effect was felt even for
projects the results of which could be considered mar-
ginal or failing below expectations. In some cases,
IRSIs were started and their activities initiated thanks
to technical cooperation projects. Though some of the
IRSIs thus created fell to low levels of activity after
the completion of the projects, others are performing
reasonably well,

* Provision of equipment for laboratories and experimental
or pilot plants which otherwise would not have been
available, With few exceptions, the equipment thus
provided has been profitably used for services, research
and training in the recipient IRSIs.

# Provision of training facilities: either on-the-spot
training with the experts or training abroad with fellow=-
ships. This important oontribution has been recognised
by the recipient countries whioh only complained about
slowness in the plaoement of fellows.

# Introducing highly relevant research and other functional
aotivities, e.g., providing cotton fabrice with soil
resistance, fire retardency and permanent crease charaoter-
istice; quality control on steel production; and multi-
IRSI researoh programme on development of new fibres and
oomposites.
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12, Moreover, in several cases, UNDP/UNIDO ascistance prepared
the ground or otherwice made possible additional assistance or co=
operation, In one case the UNDP/UNIDO project acted as seed money
in attracting bilateral support of the IRSI, with the bilateral con=
tribution expected ultimately to equal the UNDP input. In another
case, the UNDP/UNIDO project facilitated a twinning arrangement
between the recipient IRSI and another IRCI in a developing country.
The arrangement has been very successful and the benefits to the
recipient IRSI can be directly ascribed to the UNDP/UNIDO Froject,

73, In many cases the success and results of UNDP/UNIDO assistance
were limited “y factore pertaining to IRSI management or, more of'ten,
to the constraints within which the IRSI had to operate. That is why,
the effectiveness of UNDP/UNIDC assistance cannot be assessed 1n a
vacuum, but is also dependent on the performance of the very IRSIs it
is intended to assist.,

T4. The anulysis suggests that UN intervention might have been more
effective if it had been requested when an IRSI was still in the planning
stage, rather than later when government plans had materialized and 1t was
difficult to introducg_ghggggﬁ. Hence the importance of preparatory missions

or even, at an earlier stage, of advisory missions to coincide with the
government's preliminary planning for the purpose of defining more clearly
the actual need for an IRSI and the functional activities it will have %o
perform in accordapce with the national development objectives and its own

Qolicx objectives.
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CHAPTER II

Ceneral Assessment of Relevance, Ferformance and Impact of Selected IRSIs

A. The Role of IRSIs and their Relevance to Development

15 An.analysis of the desk profiles and field mission assessments
in the evaluation sample revealed that statements of the role or overall
purpose of an IRSI -- as related to specific development objectives,
sectoral priorities, industry problems, government needs, or the needs
of intended beneficiaries -- are in most cases either non-existent,
extremely vague, or simply statemenis of the intended sector coverage
2nd7or the functional services to be provided. Where such statements
did exist, they were apt to be more precise in countries in a more ad-
vanced stage of development or where the concern is with more than the

provision of basic or routine services to industry. They were also more
specific where an IRSI's coverage is gingle rather than multi-branch.

76. Some truncated examples of IRSI statements of purpose which did i
provide specific guidance to the institute include the following:

* Increase production volume, share and wuality of special
grades of steels in product mix;

% Improve blast furnace operations;

* Develop new processes for alloy and for product development;

#* Provide technological assistance (basic services) to small
and medium-scale industries in the public and private sectors
of priority industries;

® Perform research in industrial materials and processes to
pilot plant stage for improving nutritional quality and
prooeeeing of foodstuffs, improving use, production and
quality in wood, textiles and ceramics (i.e., indigenous
materials).

1. Examples of statements which were vague or at euoh a macro level
to provide little or no guidance to IRSI management included the following:

# Contribute to industrial development;

& Btimulate process of technological development in industry
and aseist priority industrial sectors;

# Contribute towards self-sufficiency.

78. In nearly every developing country visited, the government policy
objeotive is to decrease dependence on foreign technology and to increase
indigenous teohnological capability to develop needed technology. The
national induetrial development plans (where these exist) usually recog-
nige this need, and a variety of measures, incentives, and constraints
are being coneidered to affect this desired change.

to pr assistance to their governments in this reepeot. With few
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exceptions, IRSIs have not taken an aggressive position in urging and
convincing their governments to aocept them as active partners in plan-
ning development. While it is recognized that such activities are not
often directly defined as a part of the IRSI mandate or charter, it is
nonetheless evident that such assistance is in consonance with the
policy objectives under which most IRSIs operate.

80. Where governments have recognized the importance of IRSI par-
ticipation in the planning prooess the results have been highly satis-
factory. The IRSIs in these countries participate in the process of
choosing and adapting imported technology, and are thus more capable
of developing indigenous technology suitable to their needs.

81. While the overall purpose of an IRSI is seldom articulated at
its creation or early stages, and specific objectives are not delin-
eated, it proved possible, in most cases, to infer the policy objectives
being pursued by examination of an IRSI's subsequent work orientation.
Based on such secondary sources of information, results were as follows:

Policy Objectives Number of Perosntage

LIRSIs ~ _of sample
Improvement of existing industries 28 100
Utilization of indigenous materials 24 86
Transfer of technology 24 86
Adaptation of technology 24 86
Development of new technology 23 82
Development of new industries * 8 29

Almost all the IRSIs oontained in the sample are oonoerned with the im-
provement ot existing industries and the atilization of raw materials
while only a small minority are concerned with the development of new
industries. However, the importanoe and significance of the activity
being oarried out under transfer and adaptation of teohnology, as ob-
servad during the field missions, was marginal.

82. OQut of the 33 IRSIs in the sample, 17 are multi-bfanch in oover-
age. Single or mono-branoh institutes usually concentrate upon servioces
and adaptation of raw materials and on new, usually imported, teohnology.
On the basis of reporting by the IRSIs themselves, it was found that:

(a) under supporting servioes, all the institutes were dealing with anal-
ysis and testing, most with the provision of technical information, and
many with techno-eoonomic studies though often marginally; (b) in exten-
sion services, most were dealing with product quality and improvement;
(o) in researoh and development, most IRSIs were dealing with process
development and improvement and materials research development; and
(d) very few were involved in industrial training. Many IRSIs were
created to serve small and medium sise industry but in practice this

8 in the saaple have research in their

gre primarily service organisations.

* The most common activities under this classifioation involved technical
and economic opportunity studies.

name, uost
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83. Other functions covered by most of the sample IRSIs included
quality control and certification, trouble-shooting at the plant

level, process improvement, process rationalization, product design
and development, and application development. About half of the in-
stitutes reported provide gssistance to national economic planning.

84. While only the occurence of the above-mentioned functional
activities and not their intensity or quality was reported, the very
ooverage itself suggests that most IRSIs are trying to do too much,
100 quick with too little.

85. An IRSI, particularly if multi-branch, newly established, and
dependent upon general government subsidies, needs more precise state-
ments of government policies or plans on technology and industriali-
zation, and some indication of how its sponsor, usually the government,
expects it to contribute to carrying out such policies and in helping
to plan objectives and sector or functional priorities.

86. The orientation and the development of an IRSI is expected

t0 be responsibe to the country's national development plans, policies
and a set of priorities. Of particular relevance would be the guidance
provided by a formulated national science and technology policy or plan.
However, science and technology is often an embryonic process in many
developing countries and the various agencies involved in its prom-
otion do not always constitute, in the aggregate, a coherent and ar-
tioulated pattern of organisation. Linkages are characteristically
insufficient between institutes charged with the promotion and devel-
opment of new industry and those responsible for the support of existing
industry. According to one observer®*, the process of coordination is
more often left to chance.

87. These plans, moreover, have not usually identified the require-
ments or provided the inputs for articulating science and technological
strategies. In addition, most development plans are expressed in fi-
nancial terms without translation into industry needc. In the absence
of the latter, difficulties arise in deciding whether technological
inputs should be imported or obtained from the domestic sources; or
which technical inputs are appropriate from the point of view of re-
source use, basic consumption needs, and environmental effects. There
is a wide and positive acknowledgement of the need to integrate the
IRSI into the national development planning process but she operation-
alization of it seems to be low. In many oases, neither the government
nor the IRSI management clearly understands what the contribution of
an IRSI can or should be.

8s. However, in four of the seven IRSIs visited, there is a rela-
tively well defined technological institutional infrastructure, either
in the form of a Ministry of Science and Technology or a national organ-
igation charged with the responsibility for coordinating the national
soience and technology policies and programmes. The position of the
IRSIs in such cases is usually more clearly defined giving them a

good opportunity to interact with ministries and other government
agenoies in all sectors of the economy.

% V.G. Desa "Research Coordination and Funding Agencies in Developing

Countries", Impact of Science on Society, UNESCO, Volume 28, No. 2,
1978.




89, There was little evidence to indicate that most IRSIs were
created or strengthened to meet an identified need, respond to a spec-
ific demand or become part of a coordinated approach towards industrial
development. In the absence of substantial evidence to the contrary,
it can only be assumed that in too many cases, IRSIs have been estab-
lished without adequate prior planning and guidance and recurring moni-
toring of their effectiveness. As later portions of this report will
indicate, where an IRSI is close to industry, as 1s more often the case
with single-branch institutes, or gets a good portion of its work from
contract or other directed sources, this deficiency can be overcome.

In other cases, however, the lack of such continual guidance has been
a major contributing factor to the marginal performance of some IRSIs.

90, In the final analysis, the impact and therefore the success of
an IRSI must be related to the services that it renders to its intended
clients. In the case of single-branch IRSIs, the intended clients

are usually quite clear. However, with multi-branah industries, the
client (e.g., cottage and small-scale industry, medium or large, textiles
and food processing, public or private) is sometimes not so clear or
explicitly stated. IRSI surveys of industrial needs and requirements
conducted at an early stage were indicated in 54% of the IRSIs included ;
in the sample but these were usually performed by UN experts or the
UNIDO project managers with only 36% of the IRSIs conducting recurring
surveys themselves. Given the frequent failure of IRS5Is to attract
clients, these results tend to confirm the conclusion that IRSIs and
government sponsors do not attach sufficient importance to identifying
and declaring the proposed beneficiaries at the plunning stage. Only
one IRSI included in the field missions used this practical approach in
a thorough manner with significant positive results.

91, An agssessment of the relevance of IRSIs to national development
objectives, government policies, programmes and perceptions, and industry
problems and needs, was made only on those IRSIs visited because of the
lack of objective data available in the project files. The composite rel-
evance assessment by the field mission teams was highest in connexion with
national objectives and lowest in referenoe to specific industry needs.

Or put in another way, the relevance of IRSIs was assessed as highest

in terms of macro or vague development objectives and lowest in terms

of specific industrial problems.

92, In two out of the seven IRSIs visited, there was in existence

a national scienoe and technology plan whioh provided a framework of
policies and national priorities to guide the IRSIs' work and, in these
instances, the relevance was judged high. In few of the countries visited,
however, did the industrial institutions form a cohesive system for
carrying out an envisioned development and research programme for industry.
Obviously, in those cases where a development plan, complemented by a
science and technology policy, does not provide specific guidance for
industrialization, and/or the institute has not been provided with or
developed on its own a statement of policy objectives and priority
activities, aspessments of relevance must be made purely on a subjective
basis. However, the very absence of these factors throws doubt on the
relevance and significance of many of these institutions, particularly
when considering the broad area of functional activities which are claimed.
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B. Planning for Institutional Development
ienning 1

1. Strategy for Growth

93. Many of the problems, delays and failures which impade the
institutional development, maturity, and viability of IRSIs can be

traced to a lack of adequate planning and an assumption that, given

a certain quantity of inputs, e.g., buildings, laboratories and staff,

a successful and relevant institution will automaticallv be produced

in a short period f "in:. While it was impossible(from the material made
available to the tield missions or in the project files) to study an
actual statement of an IRSI's strategy and multi-year plan which were
either non-existent, written only in the national language, or not other-
wise available, an attempt was made to ascertain the growth strategy
employed on the basis of actual services supplied or claimed. It

appears that the private sector is the focus of emphasis by almost

half (16) of the IRSIs included in the sample although most claim to t
provide services to both public and private enterpriee and 11 are
involved almost exclusively with public entities.

94. IRSI growih strategies tend to be more easily defined or ex-
plicit for single-branch IRSIe where the intended client industry is
quite clear, a substantial amount of their work is converted by con-
tract, and with industry often paying a substantial amount of its fi-
nancial support either directly or through assessments. Multi-branch,
and to a lesser extent, multi-purpose IRS1s, on the other hand, find
it more difficult to attract clients and the critical efforts needed
to sell itself and develop relevant skills are often ignored at the
strategic and tactical planning levels. This lack of client clarifi-
cation is obviously more serious when an IRSI's funding is _almost
totally derived from general purpose government grants or subsidies.
However, experience in countries in all stages of development including
the most advanced shows that it is not easy to attract and retain
clients and, therefore, neglecting this problem in institutional
planning is a most serious shortcoming.

95, Even when initial planning is undertaken, these plans often
emphasize reaching a static goal instead of planning for gradual de-
velopment and rarely include: a timetable for completing the various
plant facilities; the development of service capabilities; staff re-
cruitment plans for gradually moving into more advanced work; plans for
shedding off activities which have become routine; and, finally, machinery
for reviewing and adjusting objectives and plans based on experience
and opportunities. In only a very few institutes of the multi-branoh
type, was there a discernible deoision to reach a professional level
in a few selected fields before expanding into other areas. This re-
quires an appreciation of timing and an innovative role rather than a
passive reaction to industry or development plane.

96, Only in a few instances did the data available indicate that

serious attention was being given by the IRSI managere to the choice

of problems to attack, e.g., market research, surveys of known techni-

cal problems, and subsequent development of a research strategy based

on these decisions. In the case of government research institutes,

or IRSIs whose funding is largely from government subsidies, the eval-

uation of research results and their utilization as well as the aban- |
donment of non-productive research do not receive enough attention.
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. 2. Autonomy, Organization and Management

97 The desk analysis shows that 14 IRSIs were classified as govern-
ment (civil service) agencies and nine as government corporations. Eight
were separately incorporated, among which some were cooperative centres
established with industry. In practice, the distinction between a
government corporation and a civil service agency is often difficult to
discern. In this situation, IRSI managers are either reluctant or find it
difficult to exercise the few flexibilities granted them and as a conse-
quence the IRSIs were often plagued with poor management. The analysis
also indicated that over half of the sample IRSIs have only poor to ade-
quate 1internal administrative flexibility. The importance and pervas-
iveness of these problems were verified by the field missions. At the
same time, laboratory and physical facilities were determine.d ‘o be good
to excellent in 89% of the IRSIs reviewed. The capability for repair
and maintenance, however, was less adequate.

58, The problems found concerning administrative flexibility and
management seriously affect the effectiveness of IRSIs operations

and staff performance. Where strong civil service or similar government
control exists, an IRSI frequently is unable to exercise sufficient dig-
cretion over 1ts administrative policties and procedures. Flexibility
for decision-making, combined with appropriate responsibility and accoun-
tability, is a rare combination for most IRSIs. While it is recognized
that initially full autonomy may be neither desirable nor feasible,
particularly where its funding is exclusively or largely povernment,
government and/or industry sponsors must carefully examine in the plan-
ning stage the alternative means of providing, on an incremental and
phased approach, adequate 1internal I[RGI flexikility for effective oper=~
ations. In the absence of reasonable flexibility, the functional activ-
ities carried out by an IRSI are much more apt to be routine and marginal

rather than innovative and developmental.

9. In some cases, over-sophisticated or complicated organizational
structures were observed which were beyond the capacity of the smaller
ingtitutes in the lesser developed countries to staff and were ill-suited
to effectively utilizing the limited number of qualified officials avail-
able. Sections sometimes exist which are composed of a chief with little
or no technical and secretarial support. Other IRSIs had developed elab-
orate 1interdisciplinary or matrix type organization appropriate for the
sophisticated functional activities planned. In many cases, the trad-
itional functional or discipline-oriented organizational uhnits used in
the industrialized countries were emulated. An integrated organizational
and staffing plan, a major component of a strategy and plan for instit-
utional growth, is missing more often than not.

100. The structure, organization and management of the 28 IRSIs in
the desk analysis are appraised in the following table.
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Institutional Capacity (Number of IRSIs)

outstanding « 5; poor = 1 #

Ratings Avsrage
5.4 3 2 1 Values

sizs of staff 5 8 6 6 3 3.2

skills oomposition 3 9 1" 3 2 3.3
laboratories and

facilitiss k) 11 1" 2 1 3.4

administrative flsxibility O 1) 3 6 4 2.8

sanagemsent 2 14 4 4 4 3.2

Overall average valus of institutional capacitys=3.2
A similar analysis rssults from ths mission assessments.

outstanding = 5; poor = 1

/'y B c D B 4

sanagement capacity 2 ) 4 2 3 2
sise and skill

composition of

staff ) 4 3 2 2 2
reoruitment and

staff dsvelopment } 2 3 2 ) 1
equipment and

facilities 4 3 4 k| 4 3
programme and 3 2 3 ) 3 2

project manageaent

Overall average valus = 2,8

101, It is probable that ths average value of rankings for ths IRSIs
in ths field surveys is lower dus to actual on-site assessment, whsrsas
the desk analysis was based primarily on assessment gleaned from projsct

# The scale valus in this and subssquent tables unless otherwiss indicated,
are as follows: 5-outstanding; 4every good; 3-average; 2-fair; 1-poor.
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manager and other reports and not as carefully checked. These assess—
ments are also judgements applied by individuals whose standards of
performance may be different and, certainly, the circumstances will

be different. Nonetheless, the data does indicate that the IKSIs
(based on average value) are only adequate in terms of institutional
capacity.

RN The above described conditions related particularly to the
choice of senior management. Dynamic directors and better IRSIs go
hand 1in hand, and the survey indicates the reverse is also true. It
is also appmnrent that there is a causal relationship between rankings
for senior management and functioning of the IRSI governing council.
The IRSI board of directors or governing council can play an important
role in providing policy orientation and guidelines for functionung

to the IRSI. Unfortunately, most governing councils tend to be more
honorary than operationally oriented, so that the IRSI does not re-
ceive the guidance it requires in order to interact effectively with
the government and with public and private sectors. In such instances, |
the IRSI director, either does not reccive guidance and assistance in
designing current and future programmes for the IKSI or 1s constrained
in 1mplementing such developmental activities by an 1neffectual board.

VA It 1s important for government to participate actively in the
IRSI board of management, but the analysis of [RSIs has shown that such
participation is frequently remote. As a consequence, feedback to
government concerning IRSI performance 1s usuzlly inadequate for it to
galn knowledge, except perhaps informally, of IRSI needs and problems
and the suggestions for solutions for these which might contribute to
better IRSI structuee, organization, and development as well as to
implement existing or improved natioral development policies or plans.

104. Industry participation in IRSI management and policy making

was found to be considered marginal or, at best, less than desirable.

In most cases, such participation consists of having one representative
on the IRSI governing board, usually from the industry association. The
analysis of IRSIs has shown that individual industrialists are members of
IRSI boards in some instances, but usually their functions and respon-
sibllities are unclearly defined and ineffective. Less than one third
of the IRSIs analyzed report industry representation on their management
boards only slightly more are involved in IRSI programme development.
Therefore, industry has very little opportunity to participate, in a
dynamic way, in the formulation of IRSI policy, short-term and long-term
plans and priorities and in the implementation ot these.

105. Industry representation with management boards is frequently

more ceremonial and, in too many cases, government participation is
primarily by civil servants who are almost exclusively concerned with
financial or similar matters. As a result, insufficient attention is
given to management and policy questions which take 1into account the
interest and needs of the institute's major clients. With a few notable
exceptions i1n the sample, most institutes receive 90—100% of their finan-
cing from government with only a minor proportion contributed by or earned
from services to industry. This reliance on almost exclusive government
financing, essential at the formative stages, prouides little stimulation
to the IRSI's growth and development, since government financial budgetary
authorities usually discourage any growth possibilities by maintaining a
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static financial input. Attempts to overcome these deficisncies by
the effective participation of industry and government ¢lients on the
board of directors or governing council, and through the continued use
of government and indusirial representatives in committees which define
priorities and review IRSI work programmes, are generally missing.

Less than one third of the IRSIs analyzed report any industry repre-
sentatives in their governing council with only slightly more involved
in IRSI programme development.

)}. Staff Development

106, While nearly all of the IRSIs have included staff development
as a major component of technical assistance, less than half had a
staff size assessed adequate to carry out its mission and the record
was only slighly improved in terms of skills composition. Only four
of the seven IRSIs in the field missions assessed their own staff size
and skill composition as good or better and all the IRSIs visited be-
lieve that their recruitment and siaff development programme are less
than satisfactory.

107. In spite of the critical shortage of qualified staff in most
IRSIs, plans to develop and expand staff capabilities are sometimes not
suitoa to the real requirements or are sim non-existent outside of a
i-lateral or multi-lateral technical co—operation project. The impor-
tance of staff development is not sufficiently recognized at the incep-
tion of the institute. While academic or technical qualifications are
often judged as good to excellent, industrial experience is almost
universally in very short supply. In the majority of the IRSIs included
in the sample, no systematic or continuing effort is made for the devel-
opment of staff through different modes of learning., To permit growth in
practical experience, major emphasis seems to have been placed on over-
seas fellowship training of a formal or academic nature or, to a lesser
extent, is often too much emphasis on academic degrees and knowledge
acquired abroad with a subsequent lack of appreociatiom of the real re-
quirements and problems of local industry. Supervised research was
utilized in less than 50% of the IRSIs and only one third recognized,
or were able to provide, opportunities for local in-plant or industrial
training.

108, While over 36% of the sample IRSIs claim staff development
vis-M-vis twinning arrangements with other IRSIs, it was not possible

to determine in most cases the number of staff so trained or the quality
and relevance of such training. In two of the IRSIs included in the field
missions, however, a twinning arrangement through a sub-contract with a
smaller institute, one from a developed country and the other from a
developing country,was a definite part of a staff development plan and

has yielded excellent results.

109, A serious problem also appears to lie in the absence of train-
ing opportunities for sub-professionals or technicians who are urgently
needed to permit optimum use of professional capabilities. The same
problem exists for management personnel.

Y Y e




-3} -

110. A most important problem discussed in almost all the field
mission reports is the difficulty of the institutes to attract and
retain qualified staff because of non-oompetitive salary level with
industry and in the absence of other incentives, particularly career
development opportunities. The ability to plan :nd etfectuate a staff
development career programme which includes adequate financial and
professional incentives is obviously more difficult where the IRSI
is a government unit with the traditional constraints established by
a civil servioe system. A plan for overcoming or asmeliorating these
problems must be a critical part of an IRSI's strategy and growth
plan.

4. Finance
111, The main sources of IRSI financing were found to inoclude the
following:

* (Qovernment subsidy of annual operating budget;

% Government grants for strategic research;

* Sale of IRSI services (to government and industry);

# Industry assessments or other grants;

* International and bilateral assistance.

The desk analyses revealed that 39 percent of the IRSIs obtain less
than ten percent of their annual operational costs from fee-/contracted
services. The data are particularly skewed in this direction by the
inability to determine the annual level of contracted income for 12
IRSIs or 43 percent of the sample (although this is probably also less than
ten percent). On the other hand, 14% (i.e., 4 IRSIs) obtain more than
50% of their annual operational costs from contracts. If the 1977 income
data for the six IRSIs which received UNDP/UNIDO assistance visited by
the missions is examined, it is fcund that approximately $24 million in
collective income, less than $11 million ar 6 percent results from con-
tracts with industry and government and [ees for services.

112, While many IRSIs have been established with the objective of
financial self-sufficiency, it is apparent that the majority of the IRSIs
have not lgg;n successful in this respect. It is interesting to note that
the four IRSIs who receive more than 50 percent of their annual services
from contracts and fees have between ten and twenty years of experience.
The seven IRSIs visited by missions reported as income from industry con-
tracts in 1977, a collective total of $5,404,000 (approximately 20 percent
of the collective gross inoome), of which almost $4,900,000 was received
by one IRSI only, leaving $504,000 for the remaining six (less than four
percent of their gro#s income). It is not known whether this amount
represenis the face value for contracts undertaken over a period of more
than one year, It is also not clear whether this amount also includes
routine services; usually such servioes are ad hoo and not normally con-
trasted for. The inoome distribution for the seven IRSIs is shown in

the following table.

113, The operational expenditure per worker is not to be construed as
an average salary. However, in a very qualified sense, it represents

staff costs. In some oases, the low staff oosts reflect the difficulties
of obtaining experienced staff or oompeting with industry. For example,
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in one IRSI approximately 50 percent of approved siaff positions have
only been filled during the course of its existence. In two other
IRSIs, staff salaries are believed to be more compatible (although
not equal to) with those of industry.

C. Performance of IRSIs

1s Functional Activities

114. Functional activities are broadly categorized as supporting
services (chemical analysis, testing, quality control, standards, etc.);
extension services (trouble—shooting, process improvement, quality
improvement, ) research and development (process improvement or devélop-
ment, materials research and development, etc.); and training of indus-
try personnel. (Given the priority assigned to improvement of existing
indusiries and the utilization of indigenous materials, the study has
found that the moet important functional activities are concerned, at
best, with process improvement using existing technology or, at the
@inimum, very basic services such as testing, analysis and quality
oontrol.

Supporting Services

sis shows that the major contributions of IRSIs to
governments have been thro the provision of various supporting ser-
vices. The most signifioant and relevant services include technical
1nformation, analysis and testing, establishment of standards, quality
control, and, in some oases, certification of products. IRSIs sometimes
engage in the identification and preparation of industrial projects and
teohnoeconomic studies, especially at the opportunity and pre-feasibil-
ity level, whioh are required for national economic planning. Utili-
zation and application of indigenous raw materials are of prime interest
to governmentis. Thus, it is not surprising that analysis, testing,
technoeconomic surveys, etc., of raw materials are undertaken on behalf
of the government by the majority of the IRSIs. Such information is
valuable in the establishment of national industrial development plans,
and could be equally valuable to private enterprises which currently
utilize imported processed materials in its production prooess. Exam-
ples are numerous -- kaolin for ceramics production, industrial chemicals,
synthetic fibers, etc.

116, The principal support services provided by IRSIs to industries,

however, are in the area of routine services, including chemical snalysis
!Ed g?flicsl teatin O percent of IRSIs), and technical information
roent). Less frequently, services are provided in quality control,
certification testing, and industrial standards (71 percent) and in
technoeconomio studies (32 percent). Of the seven IRSIs interviewed

during the field missions, five self-assessed their ability in supposting
services as good or better.

117, Several IRSIs, however, are involved to a minimal extent in
services for analysis and testing, quality control, etc. One IRSI in
the sample, based on the realization that the demand for these services
is so great that their provision would overwhelm institutional staff and
capacity, restricts them to industries where there is a potential to
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conduct a follow-up R+D project. lor example, routine metaliographic
analysis and mechanical testing of torged steels is expecied to lead
to an R+D project on development of forging dies which are currently
imported. OSimilarly, mechanical-chemical tests on the producis of a
cutting tool company led to more complex research worx on production
of the cutting tools. These services are thus used as a uemonstration
of' competence and establishment of goodwill.

1184 Another [R5 i1inilially undertook routine testing unu analysis

but this service declined as industry established internal capability

to undertake its own testing. Also, the priorities ot thic IR51 are

now being directed more towards gover:umenti-supported +1L ond uway

from service to industry as other nationual institutes become ostab-

lished and can provide industry services. Still another (001 1s

largely R+D oriented, and conducts routine services for Laaustry

only to a limited extent. Other government departments :nui institutions

are much more highly qualified to do analysis and testing. i

113, It 1s unlixkely that many of the IRSls 1in the sumple have
thought seriously of tullowing the example cited ubovve o1 ;roviding
routine services with the view of developing follow-on [+l contracts,
There are, of course, practical considerations which vury f om
country to country. 11 no other source exists for such services,

the IRSI usually has an obligation or is mandated to proviue these
services. Nonetheless, IRSI staff and management need to be alsrt

to the potential for converting routine services into R+D services.

120, The provision of technical information iz of utimost impor-
tance and yet only 4¢ percent of the IHSIs provide technical infor-
mation services to an appreciable extent. All seven of the lkGIs
surveyed during the tield mission stated that their technical infor-
mation services were satisfactory, however, the number of industry
information requests per year appear to average less than 100 per
institute. In ihe majority of instances, IRSIs lack knowiedge regard-
ing collection and Jissemination of technical information. This ser-
vioe i8 not a library tunction; skill is required to tap data bank
resources. Additional skill is required to prepare and analyze tech-
nical information in a way that it will be useful to the end-user.
Dissemination of technical information to industry can becomre the
important first step in developing intereation with the industrial
sector.

121. A systematic study of technologies locally available and
upgrading these technologies by the application of modern science

and technology know-how can be an important elemeni of IRSI activities.
However, there seems to be only limited evidence that IRSIs are in-
volved in this form of activity to any appreciable extent. Notable
exceptions were found in two countries which have tried to upgrade

and improve small village technology and with some success.

Bxtension Services
122, One ot the weaknesses of IRSIs in developing conitries is

the lack of effective and appropriate industrial Iiaison and technical
extension activities. IRSI staff cannot develop such interaction only

e
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through publication of reports and in the isolation of their laboratories.
Furthermore not all scientists and engineers are interested in or

capable of developing good industrial contacts or promoting their in-
stitute's capabilities. At the same time, particularly in some civil
service type institutes, the table of organization makes no provision

for such industrial liaison expertise, and institutes dependent on major
funding from external sources have been reluctant to assume, as an
overhead item, the costs incurred from such activities.

123, Avwareness of this need has been expressed in a number of pub-
lications, reports of seminars, workshops, etc. In 1972, WAITRO con-
ducted a survey of the priority nceds of approximately 80 member IRSIs#.
IRSI management perceived, as highezt priority, needs having to do with
identification and understanding of industrial problems and the prom-
otion and selling of technical services. The other documents cited
below, similarly, refer as a most important consideration the need for
increased and improved industrial liaison. And yet, IRSI performanoe
in this all important functional activity continues to be marginal.

* e The desk analysis of the 28 IRSIs indicated that approximately

70 percent of the IRSIs included extension services (problem-solving,
process optimization, quality improvement, etc.) as part of their growth
strategy. But IRSI reports have not shown much if any actual involvement
in industrial liaison. Only two of the seven IRSI: in the field analysis
self-agsesgsed their ability to perform technical extension services

as good or better. The desk analysis showed that 50 percent of the

IRSIs had adequate to poor industrial linkages; 25 percent were classified
as marginal to poor in this respect. I'ive of the seven IRSIs visited by
missions were assessed as having made fair to poor contributions to indus-
try. The same five IRSIs indicated a need for better industry linkages

as one of their requirements for improving the performance of their
institute,.

125, Small and medium-scale industries hold the greatest potential
and need for technical extension assistance, but usally these industries
do not have the ability to pay for such services. Such industries suffer
not only from lack of technical assistance but also poor management and
insufficient financial support. Usually, these indurtries are unable

to recognize the nature and extent of their problems. Nonetheless,
developing country governments are interested in strengthening and ex-
panding their indigenous industrial base. Therefore a concerted effort
is required to provide suitable financial mechanisms to undergird tech-
nical extension assistance.

126, This problem has been solved in one country visited hy a lump-
sum payment from the government to the Small and Medium Manufacturer's
Association. Thus, extension services are paid in part from such a fund
which enables multi-disciplinary IRSI teams to undertake problem-solving
and other services for small industry. Similarly in another oouniry, a
government scientific institution maintains an industrial liaison unit
whioh visits small industry on a frequent basis, solving some problems

on the spot, and referring other problems (along with appropriate funding)
to a university or technolagical institution, including IRSIs.

* YPriority of Needs of Industrial Research Institutes In Developing
Countries", Publication No. 3, World Association of Industrial and
Technological Research Organizations, Vancouver, Canada, pp 2-3, June

1972. See also UNIDO documents ID/WG.233/21, 31 January 1977; |
ID/WG.246/6, 9 March 1977; ID/WG.238/25, 28 April 1977. '

le
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177, When IRSIs can find no other mechanisms for funding or forming

a teohnical assistance function, it 18 often po:sible to establish col-
laboratxve agreements with national productivity centres who deal fre-
quently with small-scale industry as was observed in still another
country. In this manner, the IRSI capability to provide service can be
expanded, and 1RSI knowledge of appropriate technology or adaptation of
technology can be iransmitted to the end-user through the staff of the
productivity centre. While it may seem that this is not necessarily
the best arrangement, it does provide a mechanism for service by the
IRSI to industry. Unless an IRSI can obtain qualified technical exten-
sion staff, this mechanism may prove to be more effective.

Researoh and Development #*

128, The visits made by the missions determined that there still is
a belief the R+D services of IRSIs will be automatically sought by the
industrial sectors. Therefore, governments have visualized that results
of their researoh institutions would be directly and immediately ap-
plicable to the nation's economy and contribute to the:

® Bxploitation of internal natural resources to replaoce
or reduce imported raw materials or commodities;

* Subetitution or replacement of imported technology,
which would strengthen the existing national indus-
trial base;

# Creation of new processes, products or technologies
from which would stem a number of new industries cap-
able of meeting oountry domestic needs, increasing
employment, and contributing to increased export com-
modities into the world market.

129, Nearly all of the IRSIs (86%) in the sample included benoh-
level research in their early activities. However, four interpreted
their mandate suoh that providing services to industry is the principal
objeotive and regarded research as a topio to be undertaken at a later
dats; that is to say, these IRSIs recognize the ultimate need to under-
take R+D but prefer to focus their activities at first on servioes to
industry. Pilot scale activity was indicated in the majority (57%)

of the IRSIs but reporting is subject to a merious problem of definition
and the extent to which such activities have been actually pursued as
repurted in the desk reviews is open to some question. While no clear
data is available, it is probable that actual use on a continuing basis
is marginal, particularly for general purpose pilot plants, although
the 14 single-branch IRSIs make frequent use of their pilot plants.

130, Where a definite R+D programme was stated, the objeotives were
usually clear tut the expsoted reeults and plans for aohieving them were
often unrealistic and over-optimistic. Generally speaking, innovative
research was included in the researoh etrategies and programmes of IRSIs
in the larger and more developed countries, seldom in the smaller and

v I is a oomposite function which usually includes bench-level researoh
as well as pilot plant, and semi-commercial plant operatione for exper-

imentation based on scaling up.

e
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less developed. Such research is valuable if planned in terms of
staff development -- to familiarize them with and to find applications
for advanced technology, to develop new products and processes, new
uses for locally produced components :nd for raw materials, etc,

131, In the absence of demand pressure from industry for R+D, the
growth of scientific activity is often random and rarely inter-
disciplinary. In these conditionc, local demand is often replaced by

the perception of the individual scientists (which, in the case of

IRSIs, surface as in-house projects;, with the result that the research
output is unlikely to have appreciable economic or social pertinance

1o a country's problems. This is compounded by poor institutional
capabilities for evaluating research projects and assessing their
findings for economic and development implications. IRSIs are some-
times unequal to the task of examining national plans concerning pri-
orities among the technological choices to be made. There is often a
similar lack of technological competence on the part of industry to ap-
preciate and absorb technology developed in IRSIs. Many industries de¢ not
have the entrepreneurship or ability to establish and manage the projects
based on domestic technology or are unwilling to take the risks per-
ceived with "unproven' technologies without special assistance, guar-
antees, or soft loans.

132, Of the seven IRS1s visited, six conducted bench-level R+D and
pilot mcale operations, although to varying degrees. Iive of them
selfrassessed their ability in R+D as good or better. It is relatively
easy to conduct R+D in a laboratory or pilot plant; the problem arises
when the IRSI attempts to commercialize, i.e., apply, the research re-
sults, [RSI staff generally do not have the capability to take research
results into commercialization.* Thus "in-house" R+D without direct

inputs and contributione by potential end-users, will have no commercial
relevance at all.

133, Nearly all of the IRSIs in the sample derive a major portion
of their annual income from government subsidies or grants and R+D,
therefore, tends to be "in-house'". Unless IRSI management and staff
are acutely aware of the real development problems (vis-3-vis industrial
liaison and technical extension services, for example ), benefits to in-
dustiry and thus to the national economic growth are not likely to occur,
As discussed in another section of the report, this argues strongly for
industrial representation on the IRSI governing council and the use of
standing or ad hea industrial committees to oversee and evaluate IRSI
R+D projects.

134. This is not to say that "in-house" research is inappropriate or
undesirable. A number of the IRSIs included in the evaluation have used
this approach to advantage in increasing the capacity and skills capa-
bility of IRSI staff. Further, in-house research has given balance

and stimulation to research staff who are otherwise involved primarily
in supporting services. In some cases, properly directed and oriented
in-house research has led to commercially viable products or processes.

* See UNIDO/EX/64, the Commercialization of Research Results, Joaquin
Cordua, 18 December 1978.
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Examples inolude:

* A protein-enriohed tortilla flour process, sold to
a foreign oountry;

* A texturized vegetable protein proocess developed
and licensed to a foreign industry;

* Mechanized production of Gari, with two 10 t pd
plants operating, one 25 t pd plant under oonstruc-
tion, and three paid licensees;

* Beverage distillation from palm wine with 20 units
sold;

* Kaolin refining for ceramics being used in local
tableware manufacture;

* Commeroialization of 17 prooesses ranging from indus-
trial ohemicals to food prooessing: An additional
17 prooesses or produots are in various stages of
oommercialization,

135. There is a startling difference between the commercialized
research results of the IRSIs mentioned above, gach of whioh has more
than 20 years of operational experience. The most sucoessful IRSI

in this respeot is in a more highly industrialized country and entre-
preneurs for risk oapital finanoing of research results are more
numerous. At the same time, with some 100 unsold processes or pro-
ducts in its portfolio, the IRSI has recognized the need to sstab-
lish a technology development corporation, whose only function is

to bring into industrial production the suocessful in-house research
of the mother IRSI. The corporation participates with investment
partners and industry in establishing the new company and provides
teohnical and management assistance to assure successful start-up.
Profits, if any, revert to the IRSI for support of additional in-house
research. To date (since 1974), the corporation has been responsible
for starting six new ventures and estimates that approximately four
years are required to disengage from a newly started venturs.

136, In oonsideration of oommercialization of "in-house" R+D, it
sust be recognized that laok of interest on the part of looal entre-
preneurs does not neocessarily mean poor IRSI management. However,
IRSI management must understand that the need for new technology in
the industrial sector does not necessarily relate to actual demand.

Training

137. The functional activity of training inoludes training of in-
dustry workers and presentation of technical industry seminars. The

desk analysis indioates that 19 of the 28 IRSIs regularly provide seminars
for industry on topical areas such as quality oontrol, industrial sani-
tation, food processing, packaging and industrial proocess oonirols.

Four of the IRSIs train industry workers in their laboratories, although
the number of trainees appears to be limited.

e — e
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118, It is interesting to compare the in-plant training and the
training of industry workere in the eeven IRSIs included in the field
analysis (based on the pre-miseion queetionnaires). These figurse
cover the past five yeare, and include IRSI eelf-asseesment of ability
to train. (Favor to diefavor ecale of 5 to 1).

A B c D E F ¢}
No. in
training
in-plant 0 0 0 20 0 10 15
in-1R8I 0 15 0 100 0 50 0
ability
to train 2 L) 5 4 1 2 1

139, These results indicate that in general IRSIs do not fulfil a
ggfinin‘ unction, either for Government or in ustry. There is practi-
cally no ineplant training activity being carried out while the training
within the sample IRSIs is very limited except for two of them. The trainee
output is exoeedingly low compared to the needs of the countries involved.
It ie also important to note that the ability to provide training is poor

to fair. Thus the potential role that IRSIs could have is subject to
significant sirengthening of its capabilitiee with the ooncomitant finan-

cial implications. Tentatively, perhape such training funotion might beet
be developed in other training institutions.

2. Maturity and Viability

140, The analyeie showe that 61 percent of the IRSIe reviewed have been
in existence for more than ten yeare and should have been well established.
Twenty-five percent of the IRSIe have besween five to ten years of exper-
ience. The data indioatee, however, that while approximately 40 percent

of the IRSIe are well established; only 11 percent are fully viable and
adaptable, 36 percent are etruggling but with good potential, while 25
percent of the IRSIe have eerious problems and/or are oloee to failure.

Of the eight well-eetablished institutee, six have over ten years of exper-
ienoe. Of the 10 IRSIe still struggling, six have more than ten years of
experience. Three of the four inetitutee with eerious problems are more
than 10 yeare old. The three IRSIs close to failure are all in the five-
tc ten-year experience bracket. The judgements from the desk analysee

are summarised in the following table:

T
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IRSI Maturity
less than five years 2 %
five to ten years 7 25%
over ten years 17 61%
cannot determine 2 7%
IRSI Viability
fully viable and adaptabdle 3 1%
well established 8 29%
struggling but with good
potential 10 3o%
serious problems 4 144
closs to failure 3 11%

Institutional and Technical Maturity of Visited IRSIs
(rated on 5 to 1 faver to disfavor scalse)

IRSI rating A e8rs experienoce !
A 3 5 l
B 2 1 f
c 4 11 }
D 3 13
E 2 14
F 3 20
a 3 22

The average value for the seven IRSIs surveyed during the field mission
is 2,86, whioh indicates that these IRSIs, on the average, are vanked
between fair and good in terms of maturity und viability.

141, It may be inferred from these data that ten years i8 the minimum
time requirsd to aseure that an IRSI will beocome well-established and

Time for maturation alone is, of oourse, not the only requirement
or euoccees. Note that the two IRSIs with eerious problems are more than
ten years old. All other elements of support--adequate government assis-
tance, exietence of appropriate technology policies, plans, and infra-
etruoture, industry awareness and demand, IRSI capability and capacity
related to need--are eseential to the suocess of the IRSI. It can further
be stated that the probability is strong than an IRSI will fail or have
serious probleme during the first ten yeurs of existence, unliess the above
support elements are provided. This does not mean that the IRSI will not
continue to exist, partioularly if it continues to receive outside finan-
cial support, but its usefulness in terms of contributions to national growth
and development will probably be minimal.

D. Intorrolationshigu With Government

142, As already diecussed, in developing countries governmente have .
& tendenoy or feeloompelled to take the legal, administrative and finan-

cial measures neceeeary to establish IRSIs without having a full knowledge

of the role, purpoee, and objeotives of euch entities and without under-

standing or fully appreociating the long-term implications for oontinued
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government guidance and financial support. Substantial funding for

IRSI infrastructure and capital axpenditures is usually provided
through legislative measures, but after an initial start-up, provision
of continued financing often becomes slow and erratic. Governmentis
change, philosophies change, and it sometimes seems a8 if the IRSI has
become a "stepchild," while other institutions more in favor or recently
created receive new funding. Thus, older IRSIs frequently encounter
gserious difficulties in meeting their recurring annual operating budgets.
This becomes an acute problem which will affect IRSI performance unless
government has taken the steps necessary to encourage industrial
utilization and financial support of the IRSI at an early stage of its
develnpment.

143, A high level of importance anu expectation is usually attached
to the creation of an IRSI, but the governments often do not or cannot
provide Bufficient political support and lsadership. Industirial needs
and requirements do change, of course, as a consequence of economic,
social and political considerations, but this means that provision must
be made, on a continuing basis, to assure that the IRSI sirategy and
servioes changes in consonance with these needs.

144. The analysis of field mission reports shows that, in four of
the Beven countries visited, very little has been done by the govern-
ments to establish fiscal and tax policies or other incentives to stimu-
late and encourage the business community, especially industry, to
utilize more effectively and frequently the services provided by the
institutes.

145, There is not too much reliable data on the characteristics

of government interfaces regarding most of the IRSIs included in the
desk analysis. However, the following table displays the relationships
between the seven IRSIs included in the field surveys and their respec-
tive governments. The data are based on pre-mission questionnaires
prepared by the IRSIs and field mission assessments.

146. When interviewing IRSI managers and reading their reports, the
impression is gained that government entities are often indifferent to
the needs and problems of IRSIs. At the same time, government officials
often comment that their IRSIs are "think tanks'" with litile or no
relevance to industrial development.

147. A few general observations derived from the study are perti-
nent to indicate some of the thoughts of government concerning their
IRSIs. In general, the government subsidies to IRSIs are provided
without a formal review of the work that these institutions have done.
The review made of budget requests from IRSIs do, however, receive a very
careful administrative scrutiny, particularly in terms of the different
allocations that are being made. Once the allocations have been es-
tablished, it is very difficult for IRSIs to change from one heading
to another. The plans on whioh budgets are prepared are usually maede
one year or more in advance of actual requirements, making the IRSI an
inflexible institution,

148, Some officials of government oonsider the IRSI to be a normal
and continuing government expense which must be met. Having provided
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the resources for it, there’s not muoh conoern about what is being
done with it. On the other hand, there are others who feel that the
government should gradually disengage from a finanoing responsibility.
Government finanoing is felt necessary to start the institution, but
as it progresses through its life it is considered essential for
industry to take over the payment of this bill. Suoh a takeover is
generally assumed to take place in a very short time, namely within
three to five years of an IRSI's start, usually an unrealistic expec-
tation,

149, Governments in gemeral have taken few measures to stimulate
the use and effsotiveness of IRSIs. Not much thought has been pro-
vided by governments on this issue yet, on the other hand, the apparent
satis:;aotion of governments on the performance of their IRSIs is gen-
erally not based on a real programme review of its operations but
rather on a vague confidence in the people who make up the top manage-
ment staff of the IRSI. This confidence, however, does not refleot
itself in suffioient autonomy or operational flexibility for the in-
stitution. There are many administrative bureaucratic impediments
which are placed on the top management of IRSIs so that their hands

are in effect tied as far as shif ting resources or addressing problems
which have not been foreseen in their budget request. This lack of
autonomy, however, does not necessarily mean that the government itself
has very clear ideas which it can contribute in terms of certain pri-
orities. In aotual fact, many governments, if pressed, would be hard
put to make deoisions in reference to programmes and most often they
have no substantive views concerning what IRSIs should do.

150, In the review carried out, there was one exception to this
general situation. In this country it was found that the IRSI has a
key formal and informal role to play with the government in terms of
policy orientation. Yet it has complete operating autonomy on how to
do its work and how to staff the institutions to achieve the required
results of the country. In this case, the institution has had a most
signifioant impact and has participated in the industrial development
of the oountry.

E. Intorrolationuhigs with Indusiry

151, The definition of industry, from a practical point of view,
includes all those enterprises providing manufacturing of goods for
internal oonsumption and exports as well as those enterprises that
provide industrial services. In this context, there have been innum-
erable attiempts to classify industry into large, medium and small by
utilization of parameters such as number of people ~mployed, capital
investment, etc. These definitions often vary 1rom country to oountry.
Nevertheless, there is a general national understanding of what are
eaoh of these three industry sub-categories without attempting to for-
malize any definitionsfor them. Small industry does not include handi-
crafts and could range in employment up to a maximum of approximately
50 persons, while normally it would average less. Medium scale enter-
prises probably range up to an approximate maximum of 200 persons, nor-
mally averaging less and large scale enterprises would essentially

be above this figure.

a
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152, Industry is also viewsd in terms of those enterprises that
utilize modern equipment and ars thereby susceptible to the use of
technology and msthodology which benefit from the application of
advanced science and technology. The traditional sector of industry
utilizes equipment which is not necessarily modern but rather evolves
from ingenuity and development of tools and equipment based on his-
torical experience available within the country. It is from such trad-
itional industry, however, that IRSIs have an opportunity to identify
and adapt local technologies to improve the performance and productivity
of the traditional sector,

153, Usually, industry has very little perception of IRSI actual
and potential capabilities, except in the case of single-purpose IRSIs.
In the least developed countries, industry has not developed to the
extent that it is aware of or recognizes the need for IRSI functional
services. Large scale and sophisticatsd indusiry in more advanced
developing countries provides its own basic services and sometimes R+D,
particularly if this industry is part of a multinational. Medium scale
and national industry usually require basic services but havs not fully
appreciated the potential benefite of R+D. In countiries whsre those
products produced have a strong market and profits are good, only ex-
ceptional entrepreneurs are interested in making risk investments in
R+D. In the absence of requirsmsnt or need for improvsd products,
particularly for export, and of suitabls govsrnment tax or other incen-
tives for R+D, msdium scale industry is not inclined to use IRSI ser-
vices,

154, Small scale industry is often too geographically dispsrsed to
make use of IRSI servicss. These entrepreneurs do not usually have

the time or the means to avail themselves of I[RSI services. More im-
portantly, such entrepreneurs lack the conceptual understanding to anal-
yse and recognize that thsy might have technical or scientific problems
and therefore are not in a position to implement IRSIs results by them-
selves in their enterprise unless it is done for them. They generally
expect to obtain a free servics from ths IRSI and are not prepared to
pay for any results of work that the IRSIs might undsrtake on their be-
half. Furthermore, small-scals industry is interested in practical nuts
and bolts solutions and do not deal in the esoterics of development of
science and technology. Such small scale entrepreneurs survive or grow
based strictly on the growing market demand which may exist for their
products in the absence of alternative competition from more effioient
and modern industry which could supply alternative products of better
quality and greater utility.

159, Industry in general is often reluctant to use IRSI services,
cther than for routine analysis and testing, quality contirol, eto., for
a number of other reasons, including:

% Suspicion by private industry of the IRS8I-government re-
lationship;

¢ Laock of information about IRSI objectives and functions;
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* Lack of confidence in IRSI knowledge and experience in
industrial problems and competency on specialized in-
dustrial technology;

* DBelief that the IRSI tends to carry out its activities
in an "ivory tower";

* Belief that IRSI fees and costs are unreascnable (althcugh
industry is perfeotly willing to pay for other services
such as attorney fees, promoticn and public relations).

* Lack of IRSI appreociation of the cost/benefit industrial
mctivation;

* Diffioulty in obtaining firm IRSI commitments on delivery
dates for servioces;

* Lack of IRSI response speed due to bureaucratic procedures.

156, The seven IRSIs interviewed during the field missions report
a total of 2,000 industry visits per year (in 1977). It is not known
how effective such visits have been since there is little comparative
data in regards to the numbers of industry contracts resulting from
such visits. Furthermore, there is no indication as to whether such
industry visits were casual, designed to collect information, for the
purpose of discussing potential projects, or were for the purpose of
submitting proposals and/or discussing project results.

157. The characteristics of the relationships between the IRSIs
visited and industry are displayed in the table on the next page (based
on pre-mission questionnaires and field team reports). The judgements
included in the desk analysis of the 28 IRSIs showed the following rank-
ings for industry linkages whioh can be used as a qualitative measurement,
with qualification, of the interraotion between IRSIs and industry,

Favor/Disfavor Scale

1 2 3 4 p) 3.1
cannct determine, limited gocd very high average
or very poor marginal adequate good excellent value

or low very
significant
Nos. of 3 7 4 11 3

ISIs

Giran tha ;:rarally marginal record at most IRSIs in securing industry
contracts for signifioant servioes, the average value of "good" seems to
reflect an optimism not yet realized in many institutes.

158, It is of interest to indioate some of the thoughts provided by
industry representatives interviewed on the use that they might make of
IRSIs in their respective countries. It was found that generally the
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industry knowledge of the IRSI came about through visits of IRSI staff
to the plants or, alternatively, to meetings they might have with the
top management of industry.

159, In general, industry feels that IRSIs are too sophisticated
and utilize a scientific approach to the solution of industry problems
which is beyond what is required. In like manner, the industry con-
siders the IRSIs to lack appropriate engineering capability. Thus,
they tend to see IRSIs more as science centers than really practical
engineering development centers. It is partially for this reason that
medium and large scale industry usually prefer to use foreign consul-
tants who they believe to be more effective, possess the know-how and
knowledge to solve industry problems and who can deliver such services
quicker than an IRSI. On the other hand, industry has found that it
can work with IRSIs in technical industiry committees oriented to the
establighment of standards, quality control procedures and certification
of products. These activities have been considered by indusiry as
exceedingly useful for their operations.

160, Industry of the private sector does have some reservations on
the utilization of the IRSIs since they suspect that their work could
in some measure contribute to government regulatory activity for the
industry. Understandably, industry is not too favorable to new govern-
ment regulations and they usually prefer to be left as free as possible
in their operations. The possible duality of role of the IRSI in serv-
ing government on the one hand and industry on the other presentis a
certain impediment for the industrialists who might otherwise have com-
plete confidence in the IRSI. Generally, in those countries where IRSIs
are functioning well, industry appears to agree that IRSI work is bet-
ter oriented to larger development projects where the capabilities

of the institutions are more effective.

F. Other IRSI Linkages

161. Besides interrelationships with government and industry, other
linkages have to be considered. In the projecis reviewed, these are
principally with national universities and foreign IRSIs.

IRSI Interrelationships

162. Relationships with other institutes usually have three pur-
poses: receiving technical assistance, extending technical assistance,

or exchanging information if the institutes are at about the same level

of sophistication. In a number of cases, institutes in developing
countries were established and initiated with the assistance of institutes
in industrialized countries. In such circumstances, privileged link-
ages have been usually maintained with the "founding" or "sister" in-
stitutes remaining the preferred ochannel of technical assistance, es-
pecially for staff training and information exchange.

163. Another important type of linkage is the twinning arrangements
through which one institute extends technical assistance to another at

approximately the same level of development. The main idea behind this
ooncept i& that the lcozhaslogical zap between two institutes in devel-

oping countries is narrower than with institutes in industrialized

J
lg
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countries. In these conditions, the assigted institute can more
easily bridge the gap and more effectively benefit from the trans-
fer of technology. The few existing examples have yielded inter-
esting results to data and the prospects seem promising.

Universities

164. Relations with universities have special significance. They
are usually the main source of theoretical knowledge in a country and
a certain amount of fundamental research is being carried out in uni-
versity laboratories by graduate students and professors. Un the
other hand, universities are a good source of academically trained
researchers and engineers which can be easily converted to technical
research. A few institutes included in the evaluation sample were
established and developed with the help and under the auspices of
universities, for instance CARIRI in Trinidad-Tobago and the Marmara
Institute in Turkey.

WAITRO

165. On a world-wide basis, interrelationships between institutes
are facilitated by the existence of the World Association of Industrial
and Technological Research Organizations (WAITRO). This is an inde-
pendant association of organizations either actively engaged in tech-
nological research (technical mewbers) or interested in encouraging,
promoting and supporting industrial research (sustaining members).

166, The aims of WAITRO are to: assist the deveclopment and im-
prove the capabilities of technical members, especially in developing
countries;identify fields of research needing co-operation or assis-
tance by outside agencies; promote co-ordination and co-operation be-
tween members; encourage the transfers of research results and tech-
nical know-how between members; and promote exchange of experience and
research management beiween members. Implementation of these aims
includes: sponsoring technioal meetings; training of personnel; in-
formation exchange and improvement of research facilities; operation of
a central information clearing-house; exchange of research workers and
use of research facilities; serving as link between members and inter-
national associations and federations; acting as spokesman for members
on matters of oommon interest.

167, Established in October 1370, WAITRO released in 1972 a report
on "Priority of Needs of Industrial Research Institutes in Developing
Countries", which formed the basis of subsequent programmes of assis-
tance introduced by the association. In 1974 WAITRO started its
linkage programme under which two or more members are linked for the
purpose of co-operatively undertaking technological projects for the
benefit of the younger partner, such linkages or twinning arrangements
being set up for periods of 2 to 4 years and financed by national and
international agencies often through the intermediation of the WAITRO
secretariat. The latest WAITRO meeting in October 1978, supported by
UNIDO, tried to identify (a) subjects for co-operative research and

(b) potential twinning arrangements. These arrangements are definitely
oriented toward institution building especially through staff development.
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Examples

168, Examples of the linkages described above were found in the
profiles of the desk study and some were investigated further by the
field missions. Here are a few illustrative cases:

#*

The Federal Institute of Industrial Research (Nigeria)
established working relations with various African in-
stitutes mainly for exchange of teohnical information,
and with ingtitutes in industrialized countries, notably
the Tropical Products Institute of the United Kingdom
and the Denver Research Institute of USA. The DRL pro-
vided services in economic and managerial analyses,
while the TRI is associated with research into indigenous
materials available for use in industry and the processes
which can be used most effectively to convert them.

The Instituto de Investigaciones Tecnolégicas (Colombia)
sought to promote its growth by entering into general
co-operation agreements with other national institutions
concerned with technological developmeni, e.g. SENA,
COLCIENCIAS. The purpose was to develop the exchange
of technical information and co-operate in research for
the fulfilment of contracts with industry.

The Caribbean Industrial Resaarch Institute (CARIRI, in
Trinidad-Tobago), established in 1971, has had a twinning
agreement with the Research and Productivity Council of
New Brunswick, Canada, during the period 1974-1977 made
operative thanks to a financial contribution by CIDA under
bilateral Canadian co-operation and additional UNDP funds.
Under the arrangement, CARIRI staff was trained in Cinada
and Canadian technicians came on site to assist in solv-
ing various industrial problems.

The Central American Research Institute (ICAITI) has spec-
ial linkages with the Denver Research Institute and CODUT,
a consortium of US universities concerned with the devel-
opment of technology, especially for staff training and
research programmes. It also has working agreements with
universities in Central America and the Food Technology
Institute of the Central Bank of Nicaragua.

The Materials and Research Division (MRD) of the Marmara
Scientitic and Technical Research Institute (Turkey) keeps
special relations with the University of Istanbul under
which auspicee it was established. A large proportion of
the senior staff originally came {TOm the university and
some of this staff still on-board retain their professor-
ships. Within Turkey, it has working arrangements with

the other large research institute in the country, viz., the
Research Institute on Mineral Resources. Abroad, it keeps
contacts for information purposes with, among others,
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Battelle (USA) and the Central Organization for Applied
Soientific Researoh or TNO (Netherlands). Its internal
control system was patterned after, and adapted from,
well-established, successful institutes suoh as those two.

Most interesting to this study, the MRD also has a twin-
ning arrangement with the Yugoslav Institute of Zenila
from which it receives technical assistance in the field
of metallurgy. Through this twinning arrangezent, which
is sponsored by UNIDO and financed under a UNDF/UNIDO
project, Zenifa is retained as a sub-contractor and is
providing assistanoe in training and research. The ac-
tivities take place at the plant site of a government-
owned steel plant in Turkey. The Yugoslav engineers and
researchers conduct researoh and experiments on site and
provide on-the-job training not only to the personnel of
the plant but also of the institute with the purpose of
building up the capabilities to the point where the

MRD could carry out the same activities by itself in the
future. Thanks in a large part to the UNDP/UNIDO project
in general and this twinning arrangement in particular,
the MRD has already developed its skills to such an ex-
tent that there is a proposal for the institute to pro-
vide technical assistance to one or several other in-
stitutes in the Middle East in the field of materials
rosearch and development.

The Singapore Institute of Standards and Industrial
Research (SISIR) has linkages with (a) the University of
Wisoonsin of the U.S.A. which provides training in in-
strumentation and electronios and (b) the Department of
Soientific Researoh of New Zealand. At home, SISIR has
established olose working relationships with several
institutions, e.g. the Consumers Association.

The Korea Institute of Scienoe and Technology (KIST) is
an example of numerous and widespread linkages. It has
working agreements with three national universities and
co~-operates with over 30 institutes abroad of which more
than half are in industrialized countries. KIST has more
formal linkages for technological exchanges with a num-
ber of sister organizations, viz.:

Battelle Memorial Institute EUSA)

Researoh Triangle Institute (USA)

Cornell University (USA)

Mitsubishi Research Institute (Japan)

Nippon Stesl Corporation (Japan)

TNO (Netherlands)

Industrial Technology Research Institute (Taiwad)

el

Y T e

The principal sister organization has been Battelle since XIST was
established with its close assistance which was financed by U.8. bi-
lateral aid. First, Battelle and KIST staff carried out an extensive
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survey cf industry needs and demand in order to find out what kind of .
an inetitute KIST should be. Then Battelle helped in the selection
and training of the original staff and was instrumental in finding
Koreane whc had acquired R+D experience in the US. In addition to
institutional and staff development, the principal value which was
obtained through this relationship conoerns management of research

and administration of research facilities. Specifically, Battelle
contributed in setting up the cost accounting system which is the
backbone of the uilministrative procedures of KIST.

G. OVERALL ASSESSMENT
Relevance

169, The lack of a clearly stated mission and set of policy ob-
Jectives related to epecific teohnological or industrial development
poiicies in most IRSIs included in the sample removes the principal
criterion upon which to make an assesement of relevance on an ob-
jective basis. Where such statements exist or are eas.ly inferred,
the relevance appears high although it is not possible to separate
and measure all the causal factors which determine industrial devel-
opment. Empirically at least, it must be presumed that the degrea
of relevance of those IRSIs which are without meaningful guidance
in the sense of specific linkages to government development and in-
dustrial policies or to industry itself, is suspect at best and pro-
bably marginal in many instances. The same general conclusion can
be reached regarding their work programmes, i.e., functional activ-
ities and their probable impact. FHFunctional coverage, for example,
is often 8o broad that, given the limitations on staff size and skill
compoeition, institutional capacity is often and obviously spread
too thin, further reducing the effectivenees of many IRSIe in
developing countries.

170, If the government is to eetablieh new national technol-
ogical and industrial policies, plane, and programmes or improve
existing onee, the contribution of the IRSI can be significant but
the evaluation reeulte indicate that IRSI contributions to government
decisions on industrialization have most often been minimal. With one
exception, the IRSIs analyzed during the field miseions were involved
only to a limited extent in the development of national industrial
and technological policies and planning and in the appraisal, selec-
tion, and acquisition of foreign technology. It is difficult to
understand why governments generally ignore this important eource of
assietance, eince government in every instance was responeible for
establishment of the institute. IRSI staff do eerve on varioue
government committeee from time to time, but it is clear that there
is no consistent attemp! on the part of most governments to regularly
use IRSI expertiee in planning and similar functions.

171, There is a tendency cn the part of eome to blame the IRSI
itself for ite inability to serve as an active partner in its country's
national induetrial development procees, but the blame cannot be at-
tributed to the IRSI alone. Where there ie an effective development
infrastructure which integrates and interrelatee the activities cf



le

-54_ |

government, industry, IRSIs and other elements, the potential for
effective IRSI performance is strong. If these elements do not

exist, or are ineffectual, the best-designed and motivated IRSI in
the world will probably fail. When governmenis criticize their IRSIs
for failure to perform, the governments should look first at their
own policies, direction and supporting measures. Similarly, industry,
which is inclined to criticize IRSI ability to perform necessary
services, should examine closely the extent of its effective involve-
ment in the planning, development and support of the IRSI.

172, The evaluation has shown that the more successful of the
IRSIs in the sample are those that have a clear perception of the
needs of industry. These institutes direct their attention to the
larger enterprises and have effective mechanisms to recruit and retain
the staff competence necessary to provide needed services. They
usually perform extension and supporting service work which is most
likely to lead to R+D contracts. They have both competence and fac-
ilities tc move R+D results to the commercialization stage. While
receiving appropriate financial support from government, they none-
theless enjoy sufficient autonomy and administrative flexibility to
exercise independence, with responsibility, for development of pro-
grammes and projects and conduct of R+D. They exist in an anviron-
ment for industrialization and development which has been clearly
established through government policy.

113, The less successful IRSIs are those that seemingly have no
clear understanding of the ne»ds of industry. These neiiher encourage
nor understand the necessity for continuing, strong liaison with in-
dustry. For various reasons, they are unable to attract or retain
competent staff. They spread their efforts and the competence they

do possess too thinly by attempting too broad a tunctional cover.age.
They expend most of their efforts on routine, supporting gervices

work. It is seldom that they have mechanisms to translate R+D results
into commercial utilization. Government financial support is inadequate
and is not budgeted for the long range, so that frequently such IRSIs
experience difficulty in maintaining sustained operations to and in
achieving growth. They are impeded in operating in an effective manner,
through lack of autonomy or administrative flexibility, and exist in

a national milieu which has neither clear policy or understanding of
the necessary interrelationship between indusirialization and R+D,

Performance

174. The consensus of opinion reached by participants in the
evaluation analyses is that, except for provieion of basic services,
most IRSIs can be judged as adequate to poor in terms of fulfilling
their policy objectives and performing functional activities. A sig-
nificant and general weakness exists in provisions of technical exten-
sion activities and in industrial liaison. Technical information ser-
vices are inadequate. Small-scale industries are virtually ignored
and very large industries are seldom clients. Too much emphasis is
placed on "in-house" research which leads to isolation of IRSI staff
from direct involvement in the national development process, "reinvent -
ing the wheel", or is of gquestirnable value other than to a very long-
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term development objective. Very little involvement is indicated by
IRSIs in technology transfer and adaptation, although the potential
for this particular activity is great. This is especially true in
countries where governments are attempting to control or reduce im-
portation of foreign technology in an attempt to reduce foreign
trade deficits and strengthen indigenous oapacities.

175. Many of the IRSIs in the sample do not carry on any signif-
icant research activity although R+D was the principal thrust of at
least two of the institutes visited .n Phase II. There is little
evidence that the majority of IRSIs are (or can) carrying out inno-
vative or sirategic research and the well known problems of pilot-
scale research and commercialization of research results have been
observed, with a few significant exceptions.

176. IRSI performance appears to be particularly weak in edu-
cational and training programmes for industry workers and exchange,
on-the-job training between IRSI and industry staff. Such training
programmes could do much to improve the dialogue %etween the IRSI
and industry; increase the opportunities for gaining a better under-
standing of industry problems, and for demonstrating the IRSI's
capability to solve such problems. Most IRSIs have a larger potential
for contracted services to clients than they actually use but its
management is often lacking in the knowledge and skills to develop
or screen projects and the methodology to evaluate the results of
such work. Effective programmes of communicating with potential
clients, vis-3-vis extension services, industrial seminars and work-
shops, and other promotional activities are usually lacking.

117, Froviding services to industry, which should be a primary
objective of most IRSIs, has not been found to be very effective
except for basic services. This can be traced, in part, to a low
level of industry sophistication and awareness. However, industry
tends to suspect the close IRSI-government relationship which is
presumed to exist and is hesitant to expose information about its
operations for fear of possible government intervention. The lack

of industrial participation in the IRSI governing board anu committees
for programme design and execution is clearly evident. In the ab-
sence of incentives which encourage industry to use IRSI services

and demonstrated competence, it is improbable that industry will in-
crease utilization of IRSI services to an appreciable extent. Industry
generally is willing to pay for such basic services as they need from
an IRSI, but is not willing to subsidize the IRSI (except where in-
dustrial associations may partially subsidize a mono-purpose institute)
to provide the capabilities for more sophisticated services, par-
ticularly R+D,

178. At the same time, the study indicates that few 1RSIs have
made a serious attempt to conduct recurring industry surveys in order
to plan IRSI activities in consonance with industrial needs. IRSIs
seldom have staff with prior industrial experience, and only infre-
quently do they have an understanding of industrial problem-solving.
Most IRSIs wait for industry to bring problems to them. Effective
promotional and technical extension activities, which could bring IRSI
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and industry into frequent contact, are being performed only in a

perfunctory way. It is recognized that some industrial problems are

not appealing or professionally satisfying to highly skilled research

staff. However, a balance of "in-house" research and industrial

problem-solving should resolve this, and certainly such assistance is

one of the key policy objectives of most IRSIs (although usually only

in theory). )

179. Small-soale industries are not being adequately served, due
in part to the general inability of small industry to pay for services
and the limited geographical coverage and capacities of a single IRSI.
Such services are usually technically possible but there is little
economic or institutional payoff to the IRSI and small-scale industry
problems are frequently not challenging to highly trained researchers.
Technical extension services can solve the latter aspect but govern-
ments may need to develop a mechanism to provide low-cost loans or
grants to small-scale industry which will encourage these to request
such services and provide alternative supply sources, e.g., produc-
tivity centres, industrial estates, consulting firms, etc.

180, It is recognized that many industries in developing countries |
may not be able to identify or articulate their problems and, in many !
instancc:, do not have the capacity to recognize, and use the technol-
ogioal services of IRSIs. At the same time, it is clear that many
small and medium industries do exist in these countries, that there is
no correlation between industry size and sophistication of technology,
and that small industries can become large inuustries. IRSI support
to smaller but targeted industries can provide positive results and
spin-off effects. Also, the IRSI must recognize its mandate to assist
in strengthening the overall national technological capacity which
should not be limited solely to the size of an industry.

Linkages

181, The olose government relationship, mentioned above, oan also
impede the ability of a subsidized IRSI to interact with industry, even
if the relevant competence and experience exists within the IRSI. The
study indioates that IRSIs with appropriate flexibility and a minimum

of government overview have the best opportunities for innovation and
interacting with private industry. On the other hand, public enterprises
tend to be more amenable to use of IRSI servioces, although they are

not always willing to pay on the theory that the IRSI is already fully
supported by government.

182, The effectiveness of industry linkages is particularly diffi-
cult to assess. One must bear in mind the general immaturity of indus-
try in developing countries, their laok of experience with utilization
of R+D and teohnical services, and their basic distrust of the IRSI-
government relationship. All too often, IRSI staffs are not, by them-
selves or by their institute poliocies, motivated to develop, continue,
and expand industrial relationships. Such motivation is much more ob-
vious when the IRSI is required to obtain at least a portion of its
operational expenditures from contracted services to olients.




185, With a few exceptions, IRSI linkages with other industrial
institutions also need strengthening, particularly with universities
and other industrial institutions., fwinning arrangements, under
caretfully planned circunstances, show great promise both for instit-
utional development and joint projects but they require funding.

Growth and Impact

184, While the present status of low-level effectiveness oif many
IRSIse is often due to factors largely outside the control or even
influence of IRSI managers, in too many instances IRSIs have not
taken adequate measures to plan for incremental institutional growth
within an established strategy and in consideration of such factors
as client demand, staff development and skill composition, management
capacity, etc. On the other hand, IRSI facilities and equipment were
most often equal or superior to the tas<s at hand.

185. The question of impact, as can be seen irom this evaluation,
is a complicated equation which is influenced by a large number of
variables including institutional maturity and viability, management
flexibility and quality, government policies, industi, needs «nd per-
ceptions, selectivity and relevance of policy objectives, functional
activities and targeted beneficiaries, level of industrialization,
etc., all of which affect the ability of an IRSI to provide effective
gervices to clients. lor a sponsor, i.e., government, industry, or
both, it is the "bottom-line" of the ledger and should be an IRSI's

raison détre. From the general assessment of the IRSIs included 1n

this exercise, it is clear that while useful services are being ren-
dered in most cases, the potential of such institutes 1in indusirial
development is either under-utilized or not understood on the part
of governments and industries. This problem 1is exacerbated, at the
same time, by over optimistic expectations, particularly regarding
R+D results. These conditions appear most prevalent in multi-branch
institutes located in countries in thc earlier stages of industriali-
zation. In the final analysis, the only true measure of IRSI impact
is the quantity, quality and significance of its services utilized by
its targeted clients.

186, These conclusions suggest, first, the careful consideration
of whether a multi-purpose research institute is the correct answer
in a specific situation vis-a-vis other institutional or technology
alternatives and, second, if it is, the necessity 1o plan carefully
those supporting actions which are necessary for a successful IRSI.
It is necessary to recall that an IRSI is only one element of the
necessary infrastructural system required in developing countries to
carry out effective industrialization. The other elements - Government ,
public and private sectors, development banks and the universities,
among others - also have a significant role to play but this study
hae not included an in-depth analysis of their individual roles.
Therefore, the conclusions of the study on IRSIs must earry this

caveat.
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187, Jn the basis of the evaluation of the IRSIs assisted by
UNDP/UNTD) topether with the benefit of the raview mismions carried
out to a selected number of IRSIs, considarable practical experience
wae pained on the operations of these institutions. Furthermore, the
meeting of all participants of the review missions held at Spiez,
Switzerland, at the invitation of that (iovernment, together with a
group of selected invitees, it was realized that it would be desirable
to record the vast experience shared at the meeting with other persons
involved in TRSI operation. Therafore, Section IT has been included
in an effort to provide advice to sponsors, institutionc, governments,
and interested professionals on the operation of the IKSIs.



PART 1]

GUIDELINKES
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CHAPTEP ITI

Improving Effectiveness of UNDI'/UNID) Technical Cooperation

A Pl 'nning of Assistunce

188. Project derign is of critical importance to the success of

an institution-building project. The overall design logic must be
developed initially by UNLIDO and UNDP in collaboration with the host
government and intended beneficiaries, with rubsequent review to

develop the detail of the work programme, including the implementation
schedule, to produce the outputs or results as defined by the tripartite
parties. These tasks cannot be delegated solely to an internationally
recriited project manager.

189. It ie importent and useful for government, when planning or

expanding ite own IRSI, to seek advice and counsel at an early stapge

from development agencies and other governments who have sponsored {
successful TRS5Is. In this way, collective experience can bhe hrought '
to bear on the design of the proposed IRSI and pitfalls, shortcomings,
overly ambitious plans and work schedules, etc., can be avoided.

Such advice, based on actual experience in developing countries,

can help the sponsors and managers in nlanning an IRSI to ment
national needs based on expected availability of resources, project-
ed demands, and in cognizance of other limiting factors.

199, UNDP and UNIDO should develop programming guidelines for
uee by its staff and as advice to governments for establishing new
IRSIs, or strengthening of existing ones. These guidelines should
reflect the importance of developing a purpose or role for the IRSI
linked to national science, technology, and industrial policies and,
with such a purpose, the early development of an institutional
strategy and plan for growth. This su‘sests the need for projects
which are phased, with the first phase giving attention to the
clarification of an 1RS1's purpose, selection of policy objectives,
and development of a growth strategy and plan, including subsequent
project phasee as the IRSI itself moves through the various stages
of institutional development and increases the quantity, quality,
and significance of the functional activities or services to be

Erovi ded.
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191. The jmportance of well-planned preparatory misgions cannot be
gver-emphagized. Perhaps more than any other element of project design,
these missions can contribute to the ultimate success of a project; if
inept or badly performed, such missions, or their absence, can well oon-
tribute to project failure and the subsequent marginal impact of the IRSI.
Important factors, in a rough order of sequence, involved in a preparatory
mission can inter alia include the following:

# A government considers the possibility of obtaining
appropriate science and technology inputs for its
industrial development programme.

# A project request is included in the oountry programme
after consultation between the government and UNDP/UNIDO.

# If the country programme includes establishment of an
IRSI, or stirengthening and expanding the ooverage of an
existing IRSI, the government and UNDP/UNIDO plan for a
preparatory migsion to identify and analyze industry
problems together, identify project alternatives in=-
volving technical cooperation, and prepare a preliminary
project design.

# The preparatory mission will include members knowledgeable
of the technological problems and technical oooperation
and involve the active participation of the government
in all stages; and with consultations with the intended
clients or beneficiaries,

# Provision of adequate time and sufficient resources to
produce the intended reports/results.

# The subsequent project design should be based on findings
of the preparatory mission whose report which should
include: identification and analysis of industry
problems; providing neoessary information on government
policies and objectives and industry requirements and
demand, actual versus potential; alternative, inter-
mediary and other industrial institutions; suggested
methods of financing, both short and long-term; re-
commended growth strategy; and the need for outside
assistanoe, including drawing up a logical framework
for the proposed projeot with emphasis on the develop-
ment hypothesis (intended impact), projeot objeotive
and function, intended results, an illustrative work
programme, and suggested end-of-projeot status in-
dicators.
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ment plans are already "set in concrete" and ~ttempt to make changes.
There 1s considerable support for the argument that :in advigory migsion
chould precede the preparatory mission, to coincide with the ;fovernment’s
preliminary planning, for the purpoce of defining more cleiarl, the actual
neczd for an IRSI vis-d-vis other options and to determine the policy
objectives and functional activities 1t should eventually perform in
accordance with the country'’s industrial development objectives «nd
priorities. UNDP/UNIDO should not support projects designed to create
ISIs encompassing too many objectives and functions at their start;
initial activities should be limited and based on the results of care=
fully conducted surveys of needs, demand, resources, and limitations.
When planning or creating an overly ambitious THSI with unrealistic
expectations, government should be advised of the inherent dangers and
UNUP/UNIDO assistance ought to be confined to a feacible project of
limited scopes

193, Before supporting the establishment or uignificant eniar;ement

of an IRGI, UNDP and UNIDO should advise the government sponsor to under-
take an initial planning phase of perhups one 10 two years durntion during
which all necessary arrangements would be made concerning the lolg=term
programme of the institute, 1t8 structure and policy objectives, resources
relations with industry, etc., When this planning 1s finished, and if the
decision 1s made to continue, the government would b~ 1n a much stronger
posit:on to meet the prerejuisitesnecessary for establishment of the

IKSI and initiation of project operations, A stand=by UNIDO-or. znized
working group could be established in order tc provide written an: one
slte advice and recommend.tions to governments regarding such critical
questions as alternative ways of financing IkSls, staf! development,
equipment requirements, etc, UNIUO should also ojfer governments -juide=
lines and advice on criteria for the selection of IR.I staf., and managee
ment personnel, including plans for staff and career development,.

194 o UNDP/UNIDO projects should include provision in the work plan
for a proper balance of necessary theoretici:l, practical, and on=-the=job
training, based on identifird need instead of the usux:l approach of pro-
viding postgraduate academic iraining. mnphasis should be placed on
"learning by doing" through in-plant or in-IRSI training, including
twinning arrangements which needs to be a part of the project budgets
All training activities should be undertaken in consonance with a pre=
established IRSI professional stafi' development programme,

195, The outputs of tecihnical cooperation projects should be clearly
related to the function or purpose of the project. Especially important
is to distinguish between direct support and institution-building. If
the project is of the direct support type, for example, contributing

to research on wood utilization, the outputs should be in terms of the
results of the research programme itself.. If the project function 1is
institution-building, then tie outputs should be in terms of increased
IRSI capability to perform a speoified functional activity(s). wxisting
capability (baseline data) must be measured and targeted capability must
be estimated, given a projected level of activity. The project output
Will be the difference botween the two with the increasea capability
being measured in terms of expected services to be derived from it.
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1964 A oonvenient way of dealing with institution-building -
outputs for IRSIs is by reference to the concept of "activity modules".
Activity modules have been defined as service units which will perfors
specific taske within the IRSI. They are directly related to IRSI policy
objectives and include the staff, skills, facilities, equipment, and
support necessary to perform the assigned funocticnal activities. When
planning activity mcdules, it is also necessary to identify the poten-
tial users, be it industries or government agencies, ascertain the
present and future demand for the services to be offered by the activity
modules, define the modules’' role as compared with similar or related
institutions already in existence cr contemplated for the near future,
and prepare a growth plan and strategy for the module.

197, Covernments often assume that they have fulfilled their res-

ponsibilities by providing the legislation and necessary start-up re-

sources for the functioning of IRSIs, without realizing at the time the

long=-term implications and commitments of such actions which concern

planning and direction, continuing financing, and management of the

IRSIs. Project designs must tuke such factors into consideration as

gritical assumptions so that governments will understand their con- g
tinuing obligation to provide assistance and support tc the IRSIs 7
during and after completion of the project. 8ince project design is

the joint responsibility between a government and UNDP/UNIDO, it is

obvious that a government must be carefully and thoroughly briefed on

the necessity for such long-term and continuous support., Otherwise,

the considerable investments made both by government and UNDP/UNIDO

might be wasted.

B, Jmplementation and Evaluatjon

198, One serious impediment to project implementation was the lack

of qualified counterparts. Usually, the project design recognized this
weakness and provided for fellowship or other training. In a number of
oases, however, the provision for training abroad was not carefully
oo-ordinatea so that some counterparts were in training outaide of the
ocountry while the experts were¢ posted to the IRSI and did not return

until the project was nearly completed. The loss of opportunities for
on~-the-job and supervised training is obvious. The proiject work Drogramee,

job descriptions for experts, should reflect the prime importance

of gtaff development in institution-building IRSI projects.

199, Long-term expertise was often offered to governments without
assessing the level of techhological development and the availability of
experienced professiocnals in the country. There is some debate as tc the
relative advantages of the use of a few, long-term experts vis-d-vis a
larger number of shorter term experts who return at frequent intervals
to interact with their counterparts. The latter situation suggests the
establishment of & twinning arrangement or linkage between fledgling and
more advanced IRSIs, preferably one from a developingcountry depending
on the needs and availability of expertise. Through such & mechanism

a mature IRSI can backstop a new one and provide a variety of expertise
and support as needed with a better understanding of the problems and
needs faced by such IhSIs. Long-term experts should not be ruled out;
however, the need for them should be carefully evalumted on the basis
of country and project requirements.

% Refer also to UNIDO/EX/65 pp. 3-4 |




- Ul -

200. In any event, the first task of a project manager, working

in close oooperation with his counterpart, usually the IRSI director

or division chief, is to develop a detailed work programme which will
produoe the expected results (outputs) within the time and resources
provided in the project. The principal function of project reporting
and the annual tripartite reviews is to monitor and assess the progress
in carrying out the work programme, including necessary revisions, sup-
plemented by mid-term or comprehensive reviews when changes in oritical
assumptions occur or other conditions change which require a reassess-
ment and perhaps redesign of the project logic, including the expeoted

results. It is pot critical that the actual results be exac a

by ed b t they represepnt a reaspo achiev

given the project's immediate objective and other factors.
Prerequisites

201, In the conasideration of the above suggestions concerning the

improvement of UNDP/UNIDO assistanoce, there are some further measures

that are considered important. These relate to prerequisites whioh

would be advisable before starting to deliver the major UNDP/UNIDO

inputs leading to the establishment or expansion of an IRSI. It is

desirable that the government's plan to create an IRSI should begin |
with an advisory mission followed by a preparatory period whioh could

be as long as two years and during which a second preparatory mission |
would be envisaged. The following prerequisites for the approval of f
the implementation phases of projeot after these actions should be |
oonsidered by UNDP/UNIDO before formally authorizing the start of

project operations:

* The government should have completed the necessary
legislative aotion to legally and formally establish
an IRSI including in it provision for granting of
autonomy and flexibility on a step~by-step basis
within a reasonable period of time which oould be
suggested as being 10 years.

® The government to submit a financial plan for a
period of 5 years and inoluding provision for im=
oremental growth of the institution within and
beyond this period.

# fThe function, authority and oomposition of the
governing board of the IRLI be clearly established.

# Definition of the participation and oooperation
required from other infrastruotural seotors in
the oountry which need to participate with the
IRSI in the industrial development activities
foreseen. These other elements should include
development banks, publio and private enterprise
sectors, government and universities.
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® Career and staff development schemes would have been
articulated for the IRSI staff.

* Linkages would have been formalized with other similar
institutions, usually outside the country, tc suppert
the propcsed work envisaged.

® A survey of industrial needs would have been carried
out with the identification of the potential clients.

* The appointment of a minimum €rcup cf national profes-
sionals would have taken place to enable the inetitu-
tion tc start its work.

* The responsibilities and authority of the national
IRBI director would have been clearly established,

® Buildinge for the proposed institute would be available,
CHAPTER 1V

v b o ]

A+ Glarifving Ovisctives
National Planning

202, In each country, a number of national decisions are made, or
need to be made, as to the amount, types, location and timing of in-
dustrisl requirements. These decisions then determine the kinds of
functione and institutions needed, For example, a policy of concentrate
ing on widespread, small-scale private industry requires completely
different industrial support instituticns than does a pPolicy emphasizing
& limited number of large, public manufacturing plants. The technolcgy,
financing, skills and advice needed will also depend on the type of in-
dustry. Unfortunately, institutions are often created to carry out pre-
motional or support functions before any clear national industrial policy
has been established. Where the basic factors of "missicn or purpose-
orientaticn® are ignored, an IRSI'S usefulness and relevance in relation
tc national priorities and rescurce allooations will be questionable

or a matter of chance.

203. There is an obvicus requirement for gcvernments to select and
determine the priorities of research as related to development, Ideally,
thie would invclve science and technolegy planning, Pclicy-making and
policy instruments which can be viewed a¢ independent variables influenc-
ing science and techmology functions and consisting of: (a) a demand

oup (demand for an absorption of technology); (b) a eupply growp
z:+n aotivities, S & T services, and sources of research skille); and

0) ligkago between the eccnomy's S & T system and ite productive
systea.

204, Under such conditicne, a technclogy policy would require the
IRSI's purpose or rcle to be tailored to specific requirements thereby

17-5;;.' SR it
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linking it with industry and government in an operational sense

and strengihening as well as creating an environment for growth

by its decpening 1nfluences on industrial strategy. Such a policy
might also involve monitoring "technology transfer" in the national
interest and is needed to strengthen and safeguard the IRSI as a
policy instrument which advances the technological, economic, social
and etiical values of technology transfers. Policy support of this
type will also enable the IRSI to improve 1is8 credibility and image
which are essential for winning the confidence of the industrialist
and the general public (See UNIDO/EX/66). Great care needs to be
taken 1in privately criented sectors, however, not to place an IRSI
in the difflicult position of requiring the confidence of the industry
whom 1t ies intended to serve while at the same timec being an element
cf the governmeni structure which oversees or regulates industrial
activity, including technology transfer, in that scctor,

205 e Such guidance 1s of critical .mportance to IRSI management

and its board of directors in determining institutional gtrategy for
growth and the selection of functional activity priorities. Where the
IRSI is significantly financed by industry, or where industry is active=
ly and effectively involved in programme development and projeot select-
ion, government guidance can be less critical but nonetheless necessary
for IRSI management purposes.

206, While the existence of national science, technology and
industrial policies cannot be a prerequisite for the establishment of
& mission-oriented institute, particularly in the lesser developing
countriee, there is no eubstitute for effective government guidance
and review on a continuing basis unlees the IRSI receives considerable
direction and support from the industry it is intended to serve. In
the absence of such policies, other teohniques for establishing and
reviewing a "purpose—orientation" are suggested in some of the followe
ing sections as part of an IRSI'e growth prooess.

Infrastructure

207 . In national planning and priority setting, attention must also
be given to planning the detailed development of, and allocations of
resources to, the country'e overall institutional infraetructure in
relation to the support that they are to give the economic, social,
industrial, and technological development which is projected im govern=
ment nlans., It is neoessary to harmonize all of those institutions into
a cohesive total gystem geared to meeting the demands of inmdusiry while
being tools for implementing policies and programmes for future induetrial
development. The totality of these industrial inetitutione, particularly
government policy entities, development banks, industry and universitiee,
should form an infrastructure and work as a comprehensive industrial
service support systea. able opti ve i 0 b
i iged as ent of such an i truct o=

dicated to national industrial growth and development goels.
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208, An effective institutional infrastructure for industrial
developmen® can only perform well if there is a continuous dialogue
among all elements. This dialogue, and an active role by the governe
ment in the guidance and direction of the IKSI, is critical parti=
cularly where industry is in an 1nitial stage of development, where
clear cut technological and industry policies and plans are not availe
able, and where linkages with industry arc in the rudimentary stages
(Desa, op. cit.).

209, A second necessary condition in the case of government

created institutions is for the government to be prepsred to support

them fur an extended period and establish the policies and environment

discussed above which will enable them to grow anc mature. In a number

of instances, governments have established multi-branch and multi-

purpose IRSIs with too many policy objectives, functional activities

and responsibilities and without full realization of the constraints

that will be placed on such an institution in the face of limited fund-

ing and skilled numan resources. A government needs to look carefully

at these factors, analyze the potential of other technological insti-

tutions and service organizations, and consider the option of a single=- |
branch IRSI or a multi-branch IKSI with a limited purpose, at least i
initially, with a view for possible later expansion when conditions

warrant such a change. The cost for establishing and maintaining an

IRSI can represent a sizable and continuing drain on the national budget

of most developing countries. No new industrial service institution

ought to be created and no existing programme ought to be broadened

except after reasonable assurance that the proposed functional activie

ties are not already being performed, or cannot be performed effect-

ively by some existing or intermediary institution.

2104 In planning for establishing or enlarging an IRSI, therefore,
the sponsors must take into account a matrix of variables including:

* Is the INSI new or already established and functioning?

* 1Is the IKSI intended to be single-branch and single=
purpose and/or multi=branch or multi-purpose?

®* What is the current and projected level of in-
dustrial development, e.g., import substitution,
modernization, advanced technology?

®* How will the IRSI relate to other elements of the
industrial development infrastructure?

21)y A UNIDO study on industrial institutional infraltructuro'
suggests that there are some searching questions which all iustitutione
within the infrastructure should continually ask of themsclives. These
questions are particularly important to governments, spon:.r: and to the
IRSI manugers in defining their role in the development processs

* Is their structure adequate for the performarce -f
their responsibilities? Are they properly defired and
organized and do th:y form a cohesive service ovetem?

* Institutional Infrastructure for Industrial Developrer
UN1DO/ICIS. 36, July ¢ 77
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Are their programmes properly oriented towards national
development goals and do they ooncentrate sufficiently
on new industrial priorities such as increased national
processing of natural resources, development of small-
soale industries and expanding training of industrial
manpower?

Do the actions of theme institutions result from
consultation with industry; are they fully integrated
with indusiry'e operations; and do they practically
meet industry's needs?

Are the attitudes of institutions and their staff based
on concepts of cooperative, dymamic ssrvice to industry,
to the use of the industrial products, and to the people
of the country as a whole, as well as an appreociaticn of
the international implioations of their institutional
work?

IRSI Polioy Objectives

212, Both IRSIs and their asponsors must collectively examins and
articulate an IRSI’g poliocy objcctivu'to ascertain that it is or will
be engaged appropriately in programmes and projeote which relate to

national development goals and priorities. W

X

DG
A v

lines, some governments n usually have the staff or capabi-

litiee to evaluate in any depth the potential impaot of IRSle activities
and 1ittle attempt is made to do so, Therefore, jn pragaatic terms it

RiLt Do the Desic respongibility of the IRS] staff itself to plan its

213, Considsring policy objectives as related to natiomal developasnt
goals, the greatest dsvelopment impaot is likely to derive from efforts
%0 increase utilisation of indigenous raw materials which in turn has
potential impact on mearly all elements of imndustrial dsvelopment.
Development of new technology can have desireable results in terme of
isport subetitution, increasing national ocutput and reducing the foreign
trede deficit. Improvemente in sxisting industriss while baving an in-
direot impact on import substitution, will have a direot effeot on in=
creasing national output by improving productivity, eto., and on reduc-
tion of the foreign trade defioit through produotion of quality export-
able products or through adaptation of industry products or processes
0 Boet current and future meede for goods now imported. Techmology
transfer and adaptation can have perbape the strongeet impact on de-
velopment goals if the tramsfsr is suitabls or appropriate for the
satiomal conditions. The limited involvement to date of IRSIs in
trensfer and adaptation of techmology suggests again the lack of clear

sr %o
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sovernment policy on acquisition of technology along with effective
mechanisms to regulate importation and encourage stronger IRSI in-
volvement in the technological phases of the trancfer process.

2144 A feasible exercise for government sponsored IRSIs would
involve rankin- current or planned policy objectives and functional
activities against major development :oals, in an attempt to deter=- .
mine both their relevance and priority and where the strength and
weaknesses of tine IHSI lie. From such an analysis, measures can be
taken to strengthen IKSI operations where skill and capabilities are
already available or to add skill and capabilities where these are
non-existent or inadequatc. Without such an attempt and in the absence
of detailed government planning, and given the general characteristics
of poor industry linkage, an IHSI is apt to flounder and provide ser-
vices of a marginal nature.”

Client Identification and Needs

215, Where government priorities have not as yeti been articulated
in terms that provide guidance to IRSI management, an alternative is
to identify clearly the intended beneficiaries of the IHS]1 services,
that is, government and industry clients., 1t is then essential to
make a survey of their demands and potential needs, and develop mech=—
anisms and proces:;es for continuing surveys of their requirrments,
Experience indicate: that the lack of these types of surveys 1s at |
least partly to blame for the frequent misdirection of IRSIs and toeir
inability to attract clients who really have need for or want their ;
services, '

216, Client surveys in the lLesser daveloped countries will probably
show that industry demands are focussed initially on analysis and testing
services. If this is the case, the IkSI can take advantage of this op=
portunity to develop stirong working relationships with industry. Both
the institute and tue industry learn in the process., With time and
generation of confidence, industry will bring larger iand more sophisti-
cated problems to the Ikil.

217, An IHSI has a greater potential demand for continuing surveys
of industry'’s current ind future needs than is usually realized. Such
surveys can be equally important to indusiries, particularly if the
results are analyzed by the IRSIs in terms of applicable knowledge of
technology and presented with recommendations regarding specific steps
which can be taken by the IKSI to help meet the nceds so identified.
While the primary or initial intent of such surveysis to identify the
needs of clients, the very surveys themselves can become a service to
both the ItSls, who establish working relationships with industry, and
industry itself since they will contain aguregate information not nor-
mally available to individual enterprises. This is particularly true
when the category of information collected and analyzed includes such
as availability of infrastructure facilities, identification of commer-
cial opportunities, impact of new legislation on process and product
control, alternative energy sources, industrial forecasting, producti-
vity ratios, etc.

* UNIDO/EX/67
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218, Information detailing industrial opportunities or needs

is generally available from a variety of sources and can be gathered
through several means. ln some cases, information can readily be
obtained from government or industry associations, while in other
ins tanoes, industry itself is the only possible source. The best
method of obtaining survey data will depend on the exaci type of
information being sought as well as the needs of the potential end
user. Kxamplees of useful information are:

# Availability, price and/or quality of raw material
used;

# Projected infrastructure capabilities or capacitiesj
* Commeroial viability of a new product or process;

® Industry ability to adjust to changes in manufactur-
ing criteria, such as new government regulations,
increased energy cost, etc;

#* Porecasting of business trends using, e.g., the
Delphi technique;

& Process and product desiem modifiration and refinement;

# Opportunity studies for new business opportunities.

Government ministries normally compile and keep updated information on
many subjects related to national business activities, inoluding annual
production figures of agricultural commodities, basic raw materials,
energy cost and availability, etc. Often these data are simply com=
piled statistics with no attempt toanalyze the impact or significance
of trends on industrial performance and needs.

219, Particularly in developing countries where the industry is
protected from competition from abroad, and there is a seller's market,
industry will seldom recognize its need for assisiance from an IRSI

and is rarely motivated for research. In such ciroumstances, it is
perhaps more effective to make a preliminary assessment of their need
by analyzing the industry itself and assuming that their needs are more
or less normal. In other words, plan for research capabilities and
facilities proportionate to existing and planned industry with frequent
checks and revisions as the demand grows and/or changes.

2204 Often industry staff itself does not qualify to undertake this
work or independent counsel is sought. This is especially true, of
course, in the case of small-scale industry sector. As an IRSI accu=
mulates and maintains current data bamks of information im arvas such as
the above, its qualifications and ability for serving industry and govern=
ment will increase and both will find increasing occasions to turn to the
IRSI for guidance. Furthermore, the ability of the IRSI to select and
monitor its own in-house K+D activities will be sharply improved.

|
i
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221, Obviously, financial support is required to undertake
industry surveys but where the IRSI is subsidized by the government,
its management should examine carefully the benefits they can accrue
from such activities which will often be more than that derived from
the support of non-relevant in-house research. Government ministries
could become paying clients themselves by using IRSIs, at least as an
interim measure, to:

* Prepare feapibility studies for investigation of
industirial opportunities, studies of trends, etc

* Investigate natural resources;
# Prepare industrial or sector surveys;
* Provide inputs for national planning.

P22 4 Client surveys can represent the first step in a selective
programme strategy for achieving a critical mass _and specialization as
appropriate io the country's economy. In the absence of other guidance,
it wi%l help government and IRSI management to determine the present and
potential needs of industiry, on the basis of which a few high priority
areas would be selected for specialization and concentration of efforts.

Limitations and Target Industries

223, An IRSI capnot be expected to play all of the many roles
ded to establish new industry. While an IRSI can provide some
i i1d} blocks, industry must Carr e b of

the load such as engineerin,, manasvment, fipancing, gto, It is un~
realjstic to expect an IRSI to deliver turn-key projects or even produce
products prototypes ready for production. To do so requires much too
specialized know-how and to achieve it would use up too much of the
imtitutg'n capacity soc that it cannot serve a sufficient number of
clients.

224, There are similar problems in giving too much concentration

to small industry. An IRSI should have equipment and skills of a more
advanced type than its oustomers. Providing extension services all the
way down to cottage industry is unrealistic for several reasons: re-
searchers are too expensive to be used for suoh work, an instructor

with a vocational background is often a better choice; the work is un-
interesting and does not develop the capabilities of the staff; and the
sise of an IRSI is, in orders of magnitude, too small; and the national
impact of helping just a few small enterprises would be insignificant.
If there is no advanced industiry in the country, or planned for the near
future, there will be only a marginally important market forresearch and
the institute might better conoentrate on tmsic or extension seryices
with research, if any, being of a long-term strategic nature,

* UNID0/%X/¢5
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22%. The arguments for serving larger and more advanced industry
are strong. HR+D is by its nature sophisticated and advanced and only
when it works for large and capable companies can resulis of importance
to the national economy be achieved. This does not mean that small and
medium industry should be ignored but only that, in many circumstances,
other alternatives than an IRSI should be selected. If there is little
or no advanced industry in the country, an IRSI might better concentrate
on testing, analysis, opportunity studies and in=house research rather
than aiming at process and product development. This is based on the
proposition, accepted in this staff report, that an 1RSI cannot create
induBtry. It only helpms existing industry. Grasseroot, research-bassd
industry created by an IRSI is possible but for under-developed countries,
this route to industrial development is the slowest, riskiest and most
costly which could be contemplated.

B. Strategiging and Planning for Growth and Relsvancs ,
l. Growth Strategy

226, Many of the problems, delays and failures whioh have impeded

the institutional development, maturity and viability of IRSIs can be
traced to a lack of adequate planning and an assumption that a succssas-
ful and relevant institution can be created in a relatively short period
of time and in comparative isolation. On the contrary, IRSI institu=-
tional planning needs to take into account the requirements of framing
their programme of services and actions in dynamic terms, taking cognig=
ance not only of current needs but projecting in as long a term as possible
the development of the institution so that it will be prepared to give
adequate support to industry and particularly that industry which is rese
ponsive to government development objectives.

2?27« Given tie existence of explicit government policies, or altsre
native methods of inferring them as discussed just above, and a clear set
of IRSI policy objectives, an institutjonal growth strategy is needed

which will relate and coordinate the sub-strategies of staff development,
functional activities, ressarch and development, facjlitjes, financing,
and management, encompassing at least three future five-ysar growth
periods, and which provides for incremental growth in staff and servjoceg
i overnment priorities and indugtrial needs. Such a growth
plan should be oonsidered as a guidepost and not a blueprint, to be re-
vised as changes occur in government policies, industry needs and dsmands,
and other basic asswmptions, and be flexible enough to permit exploita=
tion of unforeseeen opportunities. An institutional development plan
should also includs any desired expansion of coverage, new policy object-
ives, and/or asswmption of new functional activities with due considsra-
tion to probable constraints, reasonable expectations on the part of
sponsors and/or zlients, and in consideration of similar growth patterns

by other industrial institutions.

228 In the less developed countri.s, R+D in termc of innovation and
solving difficult problems is in small demand. IRSIs in such countriss
have very limited opportunity or even upability for work of an advanced
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nature., This only increases the importanoce of planning IRSI develop=
ment in such a way that it can accommodate the immediate and more
simple needs while at the same time building a capacity for more
sorhisticated problem~solving in the future. The planning timeframe
must be sufficient to cover such growth and provide an IRSI's govern-
ing board and sponsors with a conception of the future as well as more
precise short-term objectives,

229 When either planning a new IRSI op the basis of the equivalent
of & feasibility study, or reviewing an existing IRSI with a view to
strengthening or re—orienting it, the principal elements of such a plan
should include:

# National technology and industrial policies and
development objectives in the areas covered by
the IRSI;

* Institute policy objectivesy

®* Survey results and aseessment of industrial demand
and needs;

# Organisation and management, including polioy
direction and programming;

Staff development and compensation schemee;
Financing

Management including evaluation and reprogrammingi
Punctional activities (activity modules).
Principles®

* 32 % =

2¥e In developing a strategy and growth plan for an IRSI, there
are a number of principles postulated on the basis of experience which
ocan be usefully oonsidered. They include:

# Institution-building and growth is a continuous
and dynamio prooess. As it grows, an IRSI neede
tc change, shedding off some activities and assum-
ing others, hopefully, thoee which are morerelevant
and sophisticated. An IRSI'e growth plan must be
realietic, initiated gradually as resourcee and
needs occur, with recognition that full maturity
and viability will require a considerable length
of time}

® There must be a target induetry(ies) and/or govern-
ment agency(ies) which needs (or will need) the ser-
vices to be offered by the IRSI., It is illusory to
assume that the mere presence of an IRSI will itself
ocreate such targets and demand;

®* Highly qualified and motivated professional staff is
a gine gup non. Plane must make it poesible to
attract, train and retain competent profeesional staff,
local or expatriate, who have proper academic training
and practical experience.

“¥ Bee UNIDO/IX/8S, pp 1-0
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* Sufficient autonomy and flexibility must be provided.
Otherwise bureaucratic controls, coupled with une
motivated or poorly qualified staft, will permit very
little innovative and creative work and the IRSI, at
best, will develop into a routine testing organization;

®* A steady growth rate is essential; sudden contractions
or expansions will be most harmful.

® An IRSI's plans must be flexible so that unforeseen
opportunities may be taken advantage of either in terms
of industry and government demands or the particular
unique ocapabilities of existing staff and facilities;

®  Unsuooessful activities and unproductive staff must be
culled out

® Adequate and oontinuing financing must be assured with
full realization that such financing will be required
for a long time,

231, Obviously, there can be no standard growth plan as the condie
tions in every oountry and in every branch are quite different. Some

of the developing countries in the more advanoced stages are planning
industries which can compete on the open world market. Muoh of the
experience cf developed oountries can be valid and assessment of the
feasibility and viability of plans is an easier task. These countries,
sooner or later, need all the laboratory services and researoh facili-
ties that are present in the rich or developed countries, Their problem
is to find a proper strategy and decide upon the sequence, pace and scope
of the various institutions to be built.

232, In countries in the very early stages of develo ent, often
with a closed economy and a weak infrastructure, the planning of IRSIs
must follow other lines, Much of the technology they need cannot be
purchasec or established by setting up foreign designed plants, In

such countries, the concept of apprepriate technology hae more relevance
and institutions need a strate different from the conventicnal one

of ten copied from the developed countries, The task is much more dif-

ficult.

Government Support

233. Governments can help IRSIs in the implementation of their plans
in & number of fashions. PFor example, they can provide mechanisms to
route work to IRSIs by such means as:

® Requiring or encouraging product quality control
through IRSI approval or ocertification;

® Contracting for IRSI seryices tc survey industrial
branches for the purpose of identifying problems
and recommending means of imprcvement, e.g., use
of local rather than imported inputs, increasing
producticn efficiency, selection of products, cost
control, eto;
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* Requiring or facilitating cooperation with other
industrial institutions, e.8.y development core
porations and banks (techno—economic studies),
small-scale industry promotion, investigation of
indigenous resources,

234, Obligatory requirements by governments for industry use of
IRSIs' services, such as requiring product quality control through IRSI
approval or certification, however, should be approached with caution if
it is essential that the IRSI achieve the full confidence of the indug-
trial sector. Such certifications can be subsidized, 1f necessary,
through value-added taxes or similar incentives but in so far as the
IRSI is concerned, particularly those serving the private sector, such
certification should come from requests by industry, not by government
fiat., Policing actions are apt to create a sense of negative awareness
and caution by an industry towards the IRSI.

235. ) eful function a government can perform,

iving continuing advice on national industrial rioritjes, [
to provide the IRSI with a sufficient general subsi to get it

thro the early start-up and growth years and then grad 1ly reduce

this subsidy while, at the same time, increasing government contracts

for specific IRSI gervices and support for strategic research and provid-
ing ancentives to industry for using the services of an IRSI.

Levels and Phases of Growth

236, It is important for IRSI managers and their sponsors to
recognize the stages or phases required for successful institutional
development and the time necessary to achieve thems This problem was
discussed in detail in a recent UNDP/UNIDO Evaluation Study of Textile
Centres,™ While they overlap, the major elements include:

Early establishment of key conditions}

Establishing an appropriate strategy;

Staff development;

Establishment of an adequate knowledge base;

Utilization of developing capaocities;

* * & » » 2

Achievement of institutional maturity and viability.

to recognize these stages can result in unrealistic t1 0]

Ad_subeequent disgppointments.

237, To be effective, a growth strategy should be planned for
different levels and phases of IRSI operational or functional activi-
ties (UNIDO/EX/66, pp 11-13). For example:

Leve]l A

Routine services including testing, analysis, stapdard-
ization, technical information services, raw material

¥ UNIDO Funded and Supporting Aotivities in the Textile Industry
Sector, ID/B/C.3/73, 19 October 1978
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BUrveys, inutrimentatinon, etc,, with, in the least
developed countries only, perhaps an initial orienta=-
tion to small=scale industry.

Level B

More general technical services including trouble-
shooting, simple product and process R+D, plant lay-
out, standards and cpecifications, quality control,
feasibility studies, long-range torecasting, etc.,
with the emphasis more on intermediary industry.

Level C

More sophisticated services to advanced and large-scale
industry, including consulting services, applied K+D
for adaptive and innovative technolo.y, pilot scale
operations, new product and processes.

238, When designing an IRSI, it is important to think in terms of
capabilities and tasks, These combinations can be described as activity
modules, that is a unit which will perform a specific task or group of
tasks within the IRSIs. Examples of such modules are: management;
administrative services; technical informationj programme and industrial
liaison, shop and service facilitiesy R+D laboratoriesy pilot plants)
analysis and testing laboratoriesy etc., The activity modules must relate
to IRSI policy objectives and programmed functional activities, In using
such an approach, not all activity modules will necessarily be established
at the same time, it will be added at appropriate growth phases,

239, Establishing an activity module involves the following elements,
all of whioh must be carefully planned:

* Premiges with appropriate utilities, work-benches,
urniture, chemical hoods, equipment, location, eto.j

* Equipment -~ major, minor, and expendable — spare
partis, safety equipment, handbooks and manuals;

* Profegsionsl staff and technicians, who will perform
the activities of the module, operate, calibrate,
and maintain the equipment;

* Work routines, including performance, monitoring,
reporting and evaluating the activity;

* n_x;g_t_}%‘ funotions to sell the services of the
module (where appropriate) and to establish good
working relationships with potential clients.

240, The management and administrative modules must receive speoial

oonsideration if the IRSI is to perform in an effective manner. In addie
tion to premises, office furniture, office equipment, eto,, the following
are of extreme importance:
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® Organization, established lines of oommunication,
assignment of authority and responsibility, job
definition, general operational policiesj

® Personnel functions - staff contraots, salary policy,
staff benefits such as vacations, retirement or pension
plans, insurance, continuing training and education,
travel and other expenses, regulations, canteens, etc;

®* Office routine - accounting and auditing, filing and
typing, handling of mail, purchase and billing proced-
ures, secretarial procedures, etc.;

® Project management - Contract format for confidential
and unresiricted projects, project approval and imple-
mentation forms, reporting, cost conirols, project
termination, eto.

241, When planning technical activity modules, the following must
be considered as a precursor to their establishment:

® Identify the potential industries and government
agencies which will use the module services and ‘
ascertain the present and probable future demands
for such services on the basis of the client
surveys;

® Define the modules’ role as compared with similar or
related institutions already in existence or planned
for the future;

® Prepare a growth plan for the module, related to short=
term aotivities, as well as to the long-term projected
opportunities,

2. Researoh Strategy

242. Ideally, an IRSI researoh programme in its area of pre~determined
ocoverage should represent the operating level of a national science
polioy and its implementation. When an IRSI is to emphasize research

and development as a functional category, a specific research strategy

is necessary to identify clients, select priorities and approaches,
provide a balance of in~-house and sponsored researoh, avoid costly or
premature invesiments, plan for neocessary linkages, etc.

Strategic v. Tactical

243 In some of the least developed oountries, there may not be

& significant industry needing advanced services of an IRSI but one may
have reason to expect that within ten to fifteen yecars the market for
research will be there and of great importance. It takes time to develop
advanoced research modules, and in order to be able to meet the future
needs one may have to start immediately., This type of endeavour may be
oanlled gtirategic research, while catering to immediate research needs,
if they exist, may be termed tactigal research.
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244 . The government must for strategic research as there will

be no other financing source but industry should be invited to serve

on sieering committees, etc., so that they will be involved in its
earliest stages. Such projects can, for example, be studies of certain
technologies like laser technology, oomputer application or oomputer
brilding, solid-state teohnology, explosive forming, new eneryy resources,
blo=chemical conversions of waste, ete. It must be understood by the
sponsors that the purpose is not primarily to produoe some invention but
to develop know=how and skills believed tc have a market in the future,
Some new process or produot may result but should not be the yardstick

of success. The important output of strategic research is skilled people
and research faoilities.

2454 In the less developed oountries, R+D in terms of innovation and
soiving difficult problems is in small demand, and IR3Is in such countries

have very limited capability for such different work. In these conditions,
it appears more appropriate to concentrate on the simpler and more routine
services and tactical research which can be successfully carried out and
be of immediate use. Even in the more developed countries, plans for
ambitious R+D programmes should be rigorously assessed since the cost

and the risk are very highe

2464 A research strategy involves making some assumptions in
developing operating policies with respect to a nunber of important
parameters whioh includes

® Whom to serve, i.e., small, medium or large-=scale
industries, joint ventures, national firms, private
and/or public industries, etc., which must be in
harmony with current or projected IRSI capabilities
and national industrial plans and policies, to the
extent these exist;

* 3eleotion of priorities, i.e., emphasis on routine
non-research services and consulting or extension
servioes vis-d-vis more sophisticated services and
applied research;

hd y le€ey, @availability of skilled re=-
searchers !nntional v. foreign), need for staff

training programmes, mechanisms to motivate i+D
staff, appropriate management, etc.;

* Rxtepgt of engineering involvement, i.e., concentrae

tion on the scientifio approach to solve basio
problems and produce knowledge with industry and/or
engineering consulting firms applying the results
vis=-d=vis the IRSI involvement in pilot scale proto=
type developments and plant design.
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In<house v. Directed Research

4T Another aspect of research strategy involves in-=house research.
Such research can be planned in terms of staf:r development (to familiar-
ize them with and find .ppiications for advanced technology), to develop
new products or processes, to find new uses for local components or raw
materials, etc. A proper balance between an .n-house and outside work
must be achieved. Toc much in-house work keeps the IRSI staf! insulated
and witnout .niustrial fesdback. (n the uther hand, sponsored projects
may be tco trivial to develop tne staff and provide job satisiaction or
unrelated tc the InSI's prime mission., As a juide, the more mature
IRSIs do not usually permit more than 20% of their staff time for in-
house research. In any event, the same conditions of practicabtility

and applicaoility of tactical or sponsored research should appiy.

2418, Arnother useful strategy is to give priority to activ:ties

which help a group of enterprises, e.g., upgrading product control cr

by solving problems common to many users, for example, corrosion problems
and standardization. To help industry help itself is much more useful
ihan to do for them what they ought to do themselves. Routine and simple
testing, rather than more sophistioated testing and analysis, will not
help the IRSI which should instead be helping industry to establish its
own laboratories and capabilities and/or shed off this activity to a
non-reaearch institution,

249. R+D conducted by the IRSI should be directed towards industrial
application and/or the country's economic development. This does not
preclude in-house research activities or government supported research

but rather establishes the focus of an IKSI's activities. It 15 important
to avoid R+D which clearly has nu relevance to industrial development
needs, at least in the near future, and to be fully aware of similar re-
search which has already been done elsewhere. 1{ is unlikely that an

JRSI will conduct original or basic research but rather will devotie 1its

BeD energies to appljcation of existing knowledge for local needs.
There is no way to define the appropriate level of R+D sophistication

exoept on the basis of impact on country economic development and the
actual or projected level of industrialization. The tendency for re-
searchers everywhere is to be involved in research on the frontiers of
knowledge but this should be rejected in the majority of cases by IRSI
management, particularly where current development needs call for
practical problem-solving and there is a scarcity of skilled human re-

sources. (Conduct of R+D in the developing countiries with little or no
tha 1]

T oe to demonstrated industrial need is a luxur
cap afford.

Pilot Plants

250, Another approach, sometimes utilized, but with varying degrees
of succeas, is to go all the way through pilot-scale plant design and
even tc comstruction, start-up, and "hand holding" until viable produc—
tion is achieved. This approach can be succsasful and economic in
small or less developed countries where the technology is traditional
and simpls and the projects are small, However, if this approaoch is
used for developing complicated and large-scale processss, e.g.,
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petrochem.cal, extractive, and metallurgical industries, the risk of
failure increases rapidly and even success may be constrained by
delay, changing marketing requirements, high costs, and other factors.

251, The ineffective and costly experience of both developed and
developing countries in the use of pilot plants underscores the importe
ance of giving careful consideration to this subject in developing o
research strategy. The purpose of a pilot plant should be to bridge

the gap betiween the laboratory rescarcher anc the plant design. This

18 a difficult task which 1s likely to fail if not undertaken in close
cooperation with a capable industrial counterpart. General purpose

pilot plants have generally proved to be unaconomic anu ineffective.
Their use for market research and as a means of attracting investors
has also been uilsappointing and there are usually serious problems con=
nected with scaling down operations. On the otner hund, use of pilot-
scale plants for demonstration, training and testing (e.g., for procese
experiments and testing raw materials), nas been more promising and coste
effective, particularly in single=branch IHSIs. While there are undoubted-
iy conditions which will justify the usc of pilot plants, the high cost
and -isk of such a strategy and the "sunk" investmeni required should be

carefully considered by IR3I managers and their Sponsors.

Securing Clients

252, While there is no substitute for demonstrated IRSI capability,

an IRSI ghould make a considerable effort to promote its services through
use of sucn devices as publications, industrial seminars, plant visits,
self-initiated surveys of common problems, dissemination and application
of gemeral technological information, involvement of govern.ent and ine
dustry representutives on board of directors and other ad unoc committiees,
short term ctaff exchanges, etc. 1In addition, it mignt also perform
certain self=-initiated surveys of common industry issues which can further
reveal 115 deficiencies and needs. These can include studies on such
questions as: quality control; quality of goods produced; productivity
and other indicators of efficiency; market trends; maintenance problems;
need for automation and control. system; scope and use of computers;
means for substituting inputs by local ones; identifying promising import
substitutes. Annual reports and other public relation efforts can also
help in establishing closer contact, but the best way of selling research
and finding out the needs of industry is by doing successful projects in
close cooperation with theme Only when the researchers become intimately
involved with the industry they are to serve will they discover the needs
which they can satisfy.

253, In terms of government clients, an IRSI can provide signifiocant
inputs for decision-making. Most research today is not laboratory-=based
but field and desk work such as market and economic and social studies.
IRSIs should develop and promote their capubilities in these areas.
There are a number of techmiques for securing clients which can be
considered including the following:
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Directed use such ass

®* Compulsory quality controlj;
®* IRSI included in government planning machinery;

® IRSI recommendations required for licenses or
other government support;

* Sole source in centralized economies.

Government stimulation to industry such ass

#* Research expenses refunded in full or partly;

* Financing of prototypes;

® Soft loans, etc., when research results are being
commercialized;

* Tax benefits and other protection and/or inocentives.

Government assistance to the IRSI:

® A research council or similar agency provides grants
for strategic research;

® Award of R+D contracts directly to IRSIs;
® Purchase of specific servioes.

3. Management Strategy
Staff Development

254, i clear finding of the evaluation exergige t e
('R 0 of staff development plans hag been a major
b to the growth and success of IkSIs in the developing countries.

This deficiency oowpled with high staff turn-over caused by non-competi-
tive salaries and unattractive conditions of service, can quickly lead
to stagnation of institutional development,

255, Co RS1 leadership is the most predominant re ujremen

gtaff motivation and morale. It is the director's respomsibility to

Sssure that government provides as part of the IRSI's charter or mandate
& workable professional staff development and career policy which ine
cludes, to the extent possible, the following elements:

® Selection of personnel based on qualifications and
experience;

® Establishment of trajning programmes within the
institute and industry which define the methodology
of research, team work, specialisation, adaptation
to local conditions, identification of needs and
priorities, extension work and public relations;
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®* Exterpal activities euch as specialised training
abroad as appropriate, sabbatical leaves for re-
search and etudy, participation in national and
international profeesional seminars, TCDC acti=-
vities, workshcps, societies, etc.;

#® Ability to recruit specialists either national
or expatriates well in advanoce of need;

. ?ghi_n_gfg of staff with universities, other techno-
ogical institutions, and industry.

256, It can be useful to use the activity module concept previously
described in developing and planning staff size and skills composition.

An activity module should not be established unless at least one eemior
profeesional, two junior professionals, and several technicians are avail-
able,i.e,, a oritical mass is provided, and the module development plan
calls for additional professional staff in the near future. If an ex~
perienced senior professional is not available, then establishment of the
activity module might betier be deferred until a latter phase,

257, It is important to define the ratio of professionals to non-
professionals for the various aotivity module. This ratio will vary
aocording to government and IRSI polioy and the character and require-
ments of the activity module. For example, it is usual to maintain a
ratio of 131 to 1:2 between professionals and non-professionals in a
reesarch and development module, whereas in analysis and test modules,
pilot plants, sarvices and shop modules, and administrative aervices,

the ratio will be as high as 1:4 to 1:5. In some countries, university
graduates with a baccalaureate degree are used in a supporting staff role
due to a shortage of trained non-professionals, The IRSI management must

recognise this waste of talent and undertake vocational training programmes

for etaff to release the junior professionals for more important work.
The ratio between technical and administrative staff should be kept as
low as possible in order to max.mize technical inputs.

258, Skille composition is equally important. Academic training,
Rer 89, is not sufficient to qualify a staff member to undertake in-
dustrial problem-solving or operate a pilot plant. It is not often that
staff members with indusirial experience can be attracted from industry,
although expatriates who have been trained and who have worked in a
foreign locale are a good potential source (KIST in Korea and Marmara in
Turkey have had outstanding success in attracting experienced expatriates

by offering & good incentive progrumme). ropriate are not
bie, i rson-
el can be trained or acqujred.

259 Pinally, it is important to oonsider minimum or "oritical"”
sise. An IRSI with less than ten p-ofessionals oannot possibly offer,
in an effective manner, all of the servicee that may be required. It
is far bdetter to limit the number of aotivity modules so that these can
operate efficiently, rather than to spread the IRSI efforts too thinly
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as is so often the case. An IRS1 with 30 to 40 prufessionals can be
expected to have the potential for performing effective services to
industry and government, but, even 8o, such services should be limited
to staft sgkills and capabilitics. The IRSI's reputation will be severe-
ly damaged if services rendered are inadequate.

260, otaff development is probably the slowest and most difficult

function to plan for, whether in extension services, supporting services,

or ReD. It is usually the principal constraint in a developing country
whose importance is often underestimated on the assumption that like

plant and equipment, personnel too can be imported at will, Neglecting
this function alsc contributes to the so=-callea "brain drain". Staff
training and development have to be conceived in terms of incentives,
maintenance of a high-level of morale, and the fostering of creative
abilities, individually as well as in groups. "The INSI necus to have
a clear and consistent policy on development of professional staff in
order to cnsure institutional stability and maintain the ability to
attract, retain zmd/or replace competent staf:. Juch a policy should
include favourable working conditions compared with other sectors of
the society, inoentives and professional enhancement opportuni ties,
and above all, recognition if the status of research and development
is to be on a par with university professors and other professionals,

»
Organization, Management and Financing

Al The ultimate research strategy in any country has to be worked
out by its own nationals in consideration of local conaitions, and this
includes the organization of the IRSI itself. In any event, in-house
organigation, policies and programmes rneed to conform to basic criteria
essential for the efficient conduct of mission-oriented research and
development and scientific and technical services. These griteria in-
cludes

* Nission or problem-oriented work should be carried
out as far as possible withip their respective
operative sectors, e.g., individual enterprise,
group enterprises, i«nd government units;

® Research units need a critical mass of personnel
and facilities to be efrective;

® Efficiency of factor combination is a crucial
organizational consideration. These include
physical resources, management, investment,
marketing, manpower development, employment,
regional development and many other elements

(UNIDO/EX/66) .
2624 One principle which cannot be emphasized too strongly to the
smaller or least developed countries is the need for simplicity jin

jpstitutional structure. At the early atages of national industrial-

isation there is no need for a complex institutional structure such as

¥ See also "Industrial Research Institutes: Organization for
Effective Research, Technical and Commercial Services”,
ID/161 (UNIDO/151D.119/Rev.1), UN Publication, Sales No.

E.75, 1I, B.9, 1975



;

- 83 -

found in the IRSIs cof some of the more advanced developing and
industrialized cowutries. This concept needs to be applied at two
levels, i1.0.,, to minimize both the number of institutions and the
intividuals involved in them. The fact must be faced that in the
average small and least developed countries, tne supply of manager-
ial skills, industrial specialist technicians and public budget
regsources are so limited that the number of individual dep:rtments,
divisions or inst’ tutions must necessarily be restricted.

nhl, IRSIsfrequently are organized along .ines which include
traditional seience ani engineering dicsciplines, instead of a

service or activity orientation, which experience shows is an in-
effective approach to industrial development. No matter what its
mandate and policy objectives, IR,I management must be alert and

capable of changing the IRSI organizational structure and operations

in accordance with changing client or user nceds. When an IRSI is a
civil service type of organization under the totil control of a govern-
ment ministry, such changes are uswally difficult to accomplish. For
this reason, there is increasing interest in structuring or restructur-
ing IRSIs as autonomous foundations or limited corporations which, even
tuough continuing to receive major government financial support and over=
all direction, still permit the IRSI management discretion 1in salary
~rhadules, utilizgation of generated income, and provide more flexibility
in changing IRSI activities to reflect changing industrial needs.

26hd. While the need for autonomy is repeatedly stressed by IRSI

directors, this does not mean freedom from review and accountability

by 1ts sponsors. The crucial need is tor management to have sutficient
flexjbility, both in the choice and staffing of programmes, to develop
innovative institutional capabilities, seize opportunities us the
resent themselves, and respond to unforeseen problems. Government
should alaso recognize that the civil mervice regulations which apply

to normal government operations, will, 1f applied to IKSIs, stifle the
creativity and innovation of IHSI staff and management. ltesearchers

must receive recognition 1n society as researchers, not as civil servants

who may be performing routine activities., This means that government
should recognize researchers at the same or higher professional level

as professors in universities, It wo.ld be best if the need for this
flexibility is understood at the beginning by the sponsors and its means

are built into the cparter and inatitutional development plans for the
1RSI,

265, Perhaps ihe most important decision in the early phases of an
IRSI 1s the selection of the director or the chief executive of the

IkSI, On bhis professional and national stature, proven competence,
personality and dynamic qualities of leadership and integrity can depend
the success of an IHKSI more than anything else., The IRSI director should
be appointed on the basis of his management capabilities and not simply
because he is a renown scientist., As a matter of experience, such people
usually do not make good directors. His principal responsibilities are
to motivate and stimulate the technical staff, to provide positive leader-
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ship, decision-making and guidance to IRSI programmes, and to be
innovative and imaginative in his relationship with the government,
the IRSI board of directors, and with past and present clients,

At the same time, as stated above, he needs the opportunity for
reasonable operational autonomy, flexibility and decision-making,
coupled with the responsibility and accountability to the IKkSI
board of directors. It is particularly important tpat he be able

o delegate authority for daily routine in order to have time for
effective planning and cultivating and maintaining outside linkages.
kach IRSI direc*“or must attempt to gain a clear insight into the
relationships between IKGI inputs, such as staff, equipmcnt, and
facilities, and IRSI outputs such as quantity and quality of
functions performed. Serious attention should be given to the
process of project screening, implementation and periodio evalua=~
tion, inclwding costs. A pProject screening and evaluation oommittee
is extremely helpful.

266, It is also important to define clearly the functions and
responsibilities of senior IRSI management. These should include not
only external relationships with government and industry but also ine-
ternal responsibility with regard to generated income, operational
budget, professional staff development, delegations of responsibility,
development of effective work programmes designed to meet national needs
and so forth. It is desirable for the IRSI director to be solely res-
ponsible for these functions to Lis governing board who will assist him
in making these deoisions.

267, A strong and well functioning IRSI board of direotors or
governing oouncil oan provide effective leadership to IRSI managenment,
The most appropriate board composition is a blend ' representatives
from:

® The government agenoy (or agencies) responsible
for industrial development;

* Industrialists of large-, medium-, and small-gsoale
enterprices;

® The government agency responsible for the techno-
logiocal development of the oountry;

* Other scientifio and teohnological institutions
(e.g., universities, other technical institutes,
.tco)'

* TFinancial institutions (development banks, eto.).

The governing board should be small enough (perhaps ten to twelve
members) so that it is both representative and abdble to function

effectively.

268, It is jecessary that the board of direotors meet frequenmtly
and oonsider the following as a part of its normal funotionss

lg
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* Review und up-dating of the IRSI's general policy,
objeotives and mission or its role in the industrial-
igsation process;

® Ensure and endorse the mid-term and long-term
strategies and growth plans of the IRSI;

® Approve the annual work programme of the IRSI;

Reourring evaluation of the IRS1 programmes and
activities}

® TFacilitate high-level relationships with government
and the public and private industrial sectors.

The IRSI director should prsfsrably be responsible only to the board
or council for all executive functions and IKSI daily operations and
be an ex officio member but, under no circumstances, should he be the
chairman. In case of government-sponsored IRSIs, this role should be
carried out by a senior official of the principal ministry or agency
involved. When industry is also providing support,the chairmanship
might rotate. Particularly where the IRSI director is not clear in
his own mind as to the purposes of his institute, guidanoe can be
provided by a strong board of directors which takes an active role

in programme direction.

269, The board of directors cannot be entirely dspendent on IRSI
management for information, but should have access to alternative
sources of information in order to carry out its assessment of the
IRGIs activities in the most objeotive manner. The board is also the
logical forum for all entities in the country interested in or re=-
lated to the IRSI's activities. In order to accomplish these tasks
more efficiently, the board should create sub-committees such as panels
of sxpert groups for particular economic sectors or industrial branches,
and which can assist the IRSI in establishing priorities for proposed
programmes or projeots.

270, A cruoial part of any growth plan involves funding both for
facilities and operational sxpenses. JEven if an IRSI ip egtablighed
in_close co-operstion and with the support of jndustry, it is ]ikely
to r re ¢ ! bl ) rt for a I's untj
At _resches metyrjty and probably beyopd. In the early stages, such
funding will most often and appropriately take the form of genersl sub-
sidies for operating expenses and strategic or in-house research.

As the IRSI's capabilities to perform useful services increwe, how—
ever, plans should be made for decreasing this dependence on govern-—
ment funding by not only seeking other sources of funding, that is,
payment for services rendered to industry and government, but by
changing the nature of government funding to contracts for services,
including tactical research. i it 8. T

undesiraile to expect a government created IRSI to even becoms
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le Funding to provide services to small=scale industries, who
frejquently ar- unable to pay puse: .n acute problem in the absence of
government subsidy or other mecnanisms for payment for the services
rendered to thi:s sector. An appropriate mecnanism could be to establisn
a grant, from which the [HLl can draw funds under condition:: of proper
accountability, to provide services to small 1ndustry; under pre-est.ib=
lished criteria and prioritieses In this manner, at leaust some of the
needs of smull i1ndustry will be met, their contributions to economic
growtn and development will increase, and .he IKRSI will be ,cnerating
income for the support of 1ts facilities and staff,

e The need for tax ur other i1ncentives Lo encourage and stimulate
industry use of 1RSI services has be~n mentioned earlier. The incentive
can take the form of a value-added tax, payroll tax, provision for income
tax exemption .r tax holiday, ~tc. Government can rebate or credit the

tax directly to industry with the clear understinding tnat tn. tax 1ncentive

will be used to obtain k+D or other services, eitner from tne IH.I or
another institution. Alternatively, government may wish to e¢stablish a
fund from which costs of projects jointly proposed by the [iSI and i1ne
dustry wiil be paid,

YIRS International and bilaterali assistunce is extremely valuable

to the IHSI 1n entering new fields apd types of functions. But such
asuistance should be accepted with full reualization that ine acsistance
will be limited 1n duration. Governments and [RS]I managemerit snould take
this fictor i1ntu serious consideration when udesigning or expanding an IRol
in order tc avoid fluctuation and regressiun of IHS1 operations when the
externa. assistunce 18 no longer available.

Equipment and rFacilities

2144 shen designing an IKSI building, consideration must b~ given to
adegquacy of several types of working space in terms of the potential for
efficiency of workers., As a general rule, only about 60 percent of the
total floor area of a laboratory and pilot plant bailding will be availle
able for tecnnical activities. The balance of the floor space will be
occupied by oftices, library, rest rooms, corridors, storerooms, etc.
The following figures for average working space for each professional
worker represent general experience:'

® 20 square metres is crowded, i1nefficient;
®* 20 to 40 square metres is adequatej

* 40 square metres is liberal and permits considerable
expansion in staff.

279 Other criteria cannot be stated quantitatively and must be
Judged on the basis of functionalitv. These include: general suitabie
lity for efficient technical ywork such as cleanliness, appearance,
lighting; suitability of laboratory furniture, offices; utilities;
safcty features; eage of access to storerooms, offices, library,
conference rooms, rest rooms, shop facilities, etc.; locaticnal
features such as access to parking, transportation, buses, etc,

——

% Industrial Research Institutes: Guidelines for Evaluation,
UN Sales Publication No.E.T1.1I.B.22, 1971
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MMk, In n1gnly 1ncdustrialized countries, the cost of a facility
for research services usually represents the cquivalent of the annucl
operatin; cost of the research group thaut the builving nouLes (ex—
clusive of ejuipment)s This may be scen to represent a cupitul ine
ve:stment per worker similar to that in capital=intencive i1ndustricl
anstiliationc. Lven though salaries and other operation:l cust. are
lower 1n developing countries, the ruatio of building to annual operu=
tional costs apprars to remain escsentially congt:nt with, of ccurse,
realization tnat operational cocts (and builaing costs) are programmed
for steady-:t.t:> 1nctead of start-up costs.

27, Similarly to building _osts, ther: 1is no formulu tuat will
define the ci:pital investment in equipment. _quipment custc will vary
greatly depending on the nature of service: to be performed. Pilot
plant equipment or sopnisticated equipment ma; entail an 1nitial high
cost. Jhe necessity for such equipment must be carefully uppraiseu in
terms of actual :nd potentizl use, It must wlso be reco.nized tnut
equipment will become outdated or obcolete so that .n IRSI wirll be
ficed witn recurring costs to procure new e.juipment, t is reasonable

to agsume that, after an IRS] js ecstablispe:, the annual expenditures
for new equipm:rit and replacement of obgolet: ejuipment willi amount
to approximately 10 to .9 percent of the annual operational vudget.

Spare parts and uppropriate maintenance represent additional costs
which should be 1incluaed i1n equipment ac,uisition budget..

278, It is essential that & minimum coilection .f 2,000 to 5,000
volum:s and journals be availap.e .0 supply technical information to a
professional stuff of 50 persons. Tuc number f journals to be obtained
on a subscription or exc.ange obasis may run from 20U to :00. If tne
average cost of u book 15 based on U.... »20 per volume, the rate of

growth of tie library collection snoul: be baseu on a r.tio of (.5 to

2.0 times the rate of growth of the profesuional .tuff. ‘The availabi=
11ty of micro=tilm, microfiche, and other modern librury :.1us cun reduce
sne: cost involved, but the number of library acquisitions still must be
recosnized as es..entiul to the provi:ion of technical information serviccse

C. Performance

1. JOvercoming Barriers

279, It 1s useful Lo repcat here usome of the obstacles confrorting
InSIs in providing effective service to industry. These ares

® Industry lacks confidence in the ability of IKSIs
to provide meaningful solutions to tneir problems
in a reasonable time and costj

* Industry (including public enterprise) believes tnat
it should not pay for the services provided by an
INS1 when the institute is largely subsidized by
government funds;

# Industry usually is wary of the IRSI-government
rclationship which could result in disclosure of
potential patent possibilities, technizal secrets,
or management information to government agencies
or compstitorsj
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® Industry does not often evidence a genuine interest
in the research results of an IRSI until these have
been carried through a pilot or demonstration plant
phase and production, eoonomic, and marketing feagi=
bility problems have been resolved.

280, In an earlier study of IRSIs and their offectivenesn? 17 IRsls
in Latin America and Southeast Asia (some of the IRSIs are includsd alsc
in this ourrent evaluation) indicated some of the internal and external
constraints which inhibited their ability to interaot effectively with
industry. The most important internal constraints consisted of: in-
adequate knowledge of industry; poor marketing skills; low-pay for
professional staff; inexperience; disinterest in practical problems;
inadequate information sources and lack of physical facilities. External
oonstraints includeds lack of mutual interest and undérstanding; in-
adequate technological payoffs; laok of confidence in IRSI capabilities;
industry bias; and ties to foreign companies. Regardless of the weights
which must be aesigned these factors in individual cagses, the important
point is that IRSI management must oonsider carefully such internal and
external constraints and devise ways and means to overcome them and
improve the performance and effectiveness of services rendered to the
industrial sector.

281, An analysis of barriers to institute effectiveness, vis-d-vis
consirainte, beoomes more subjective in nature but a few oxamples il-
lustrate the problem:

® Civil service rigidity and limitations;

® Budgetary oonstraints and lack of discretionary
control;

® Lack of ooordination between national plan and
institute programmes;

® Inappropriateness of institute programmes;

® Lack of client-oriented promotional and programme
development aotivities;

® Problems of profsssionsl staff recrui tment, develop-
ment and inoentives;

®* Management limitations on development, dslegation of
authority ad encouragemeat of staff;

® PFailure of universities to train potential institute
staff membere appropriataly;

® QGovernment intervention which impedes institute~
industry interaction.

282, It is neoessary to differentiate between barriers apd comstraints
on the basis that the IRSI may be almost completely umable to influence

¥ Janes F, Blackiedge, "The Industrial Resesrch Institute in s
Develnping Country - A Comparative Analysis”, UBAID, August 1975,
P. 43

e
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the b_a_rm:' (e.g., civil service rigidity and limitations, avail=
ability of risk capital, etc.) to effective interaction with public
and private sectors, while there is some hope that constraints (un=-
awareness of industrial needs, inadejuate technological information,
etc.) might be altercd or modified with appropriate skill, consul ta=
tive assistance, etc., to encourage and, in fact, achieve increased
industrial interaction.

283, What are the most appropriate methodologies to follow which
will assist 1kSIs in solving or at least ameliorating those barriers,
constraints and operational problems over which they have some control?
What can be done to assist these IRSIs in becoming more .dept at re-
cognizing and solving the problems of public and private enterprige?
What strategies are of value in helping IKkSIs to achieve more effective
and productive interaction with government as well as industrial sectors,
and thus become recognized contributors to their nation's economic growth
and industrial development?

Linkages and Networks

284, Two eminently practical and proven mechanisms are available
to assist in the above. These are linkgges—from advanced to developing,
or developing to developing IHSIs—-and networks, focused on specific
problems and involving either regional institutions (including universi-

ties), area institutions, or other mixes. Linkages and networks have

21 ! r providi br appropriate technica
d ement assistance.
2R5. Many IRSI directors have indicated a need for an integrated

approach to expert assistance, They want to be able to call on several
disciplines relating to IkSI management, promotion and development,
research, etc., perhaps at the same time, and quickly. Thus, IRSI
directors have expressed a strong interest in the establishment of
linkages created around specific problem areag and with opportunities
for a two-way flow of people, a variety of training programmes, manage-
ment and technical assistance, and joint participation in research.

286, The nature of the linkage will vary according to the level

of sophistication and needs of each participating institute. However,
in each case, the linkage should be specifically directed toward assiste
ing the IRSI in its own institutional development so that i1t will be
able to improve and enhance its interrelationships with those public
and private sectors it is intended to serve. It should also be re-
cognised that linkages, in order to be successful, must be long-term

in nature and must be funded and provided wit.. continuity for a period
long enough to carry the programme thraugh to completion.

287, In all such linkages, it is important, if possible, to create
relationships not only between advanced country and developing country
IRSIs, but also among several IRSIs in the same country or region,

so that, with time, these institutes oontinue to interact with each
other in a multi-directional manner, sharing experiences, problems,
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available or adaptable technology, etc. Also, it will be important
for some of these institutes, again with time, to become the nucleus
of a smaller network of institutes wituin tneir own country or con=-
tiguous region and as:sume the leadership role of implementing and ex=
panding the goiils and objectives of the linkage. Admittedly, it may
be most difficult to overcome problem: of communication and shuaring
of data, informution, experiences, etc., among institutes 1n different
countries, Indeed, at times, governments may even 1mpose constraintc,
Nevertheless, a continuing attempt to achieve such interactions will
pay off.

"Rhe Examples of management and tecnnical assistance available
through a linkage mechanism include:

® Short-term, repetitive management consulting and
technical assistance between linked institutes
which can guide IRSIs in their ingtitutiona.
development. This level of assistance should
concentrate on the solution of [k,l problems
which relate to those external forces (develop-
ment banks, public-enterprise, planning agencies,
industrial sector) that influenc: or constrain
effectiveness of the IRGI's i1nteraction with
potential ugers of technology and those internal
sources that might augment or inhibit the IRSI's
ability to become 1nvolved in such extern:l intere
action. In other words, the objective 18 to assist
the IRSI director and staff 1.2 learning the manage-
ment tactics and techniques necessary to become

teghnoloical entreprensurs,

* Identification of prijority problems and courses of
action to be followed by the IHSI director and his
staff. These include: organizational changes;
promotion and programme development; professional
staff development; programme budgeting; internal
project evaluation; long-range planning. Also to
be included are the design of n+D programmes re-
levant to local and national needs (including co=
operative research in srlected cases) based ons
technical assistance and consulting to small and
mediuwm industry; technical extension services;
problem=solving and trouble-shooting; applied
research through the pilot or demonctration plant
stige; economic feasibility and market analysis;
analysis, tests, and standards. Consideration can
also be given to entry into new areas of research,

* Administrative and operational problem: to include
project management, fiscal controls, financing
mechanisms and alterpatives, contracting principles,
full recovery of cost versus cost=sharing, lacilie-
tiviyy administr.tion, and accountability to gover-—
ent or other sponsors,



2. Hesearch and Development

‘R, The conduct of H+D, whether in=house, externally sponsored,

or part of a linkage agreement, shouli be submitted to the following
snalysis and assessment:

* Has the research already been done elsewiere;

* Can marketing and economic justification be
demonstrated;

* Has the research proceeded fur an extended time
without demonstrable resultis;

®* If being performed under contract, has the projact
exceeded the projectrd cost estimates;

# 1Is the project in consonance with the IKsl's
goals and objectives, the national need; the
requirements of the client?

The above criteria are essenti:l elements for sound IRSI performance
in i+D and cannot be ignored or evaded.

29}, Because of the importance attached to pilot-scale plants by
many IRsls 1n the sample, some idditional guidance ma, be useful,

To begin with, the term "pilot plant” requires sume definition.*

Ir some i1nstances the pilot plant is regarded as & sm:llescale simul=
ated factory process, larger than a laboratory setup or so-called

bench scale, but smaller than a production plant, In some developing
countries, however, the pilot piant may, in actuality, be of a size
sufficient for commercial operations. Pilot plants can be used effecte
ively for one our more of the tolluwing:

* Experimentation with eyuipment and process conditions
for the purpose or developing a prucess as suchj

®* Testing of raw materials with respsct to processing
conditions and material quality;

#* Production of small lots of the contemplated product
for the purpose of market research;

# Determination of process economic feasibility und
process production parameters; and

* Jemonstration of the reliavilitv of a process to a
potential end-user,

291, The value of pilot plants for such experimcnts i1n multi-purpose
IiS1s 18 often marginal, and pilot plant construction and maintenance
should be avoided unless a client (government or industry) is prepared

to share the cost and use the results., In some IiSIs’ industrial csectors
or industrizl associations have contwwacted witnh the [HS1 to establish
pilot plants tu develop a specific process or product.
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292, A sinyrie-branch or similar IRoI will frequently have special
P1tot plants, designed for specific processes such as tunning, food
processing, textiles, etc. The purpoue of these plants is chusen so
that theoe pilot nlants will be used regularly. In such cases, the

IKoI can justify the support of a staff thoroughly familiar with

jrocess operations and usually will have enourh projects to pay for

at lea:t a substantial amount of the operating costs. Tne purpose

for such plants can be: teaching and training; process optimization;
treatment of various raw materials; testing of new raw materiuls, addi-
tives, chemicals, etc. Such tasks can usually be well defined und jus-
tiiieds The equipment is standard for the processes and productss
txperiments 1n such pilot plants are usualiy of a routine nature, needed
by an ectablished industry sector which must be lar.;e or have a very guod
potential. If such industry sectors do not exist or will not share the
pilot plant operating costs, 1t 1s unlikely that such pilot plants will
be justifiable,

293, Pilot plants should normally and preteraibly be located on the

premises of the indu:try concerned, not at the Iitsl. Industry personnel
have the process experience not usually possessed by IRSI staff. If the
pilot plint 1s semi-commercial or commercial in size, transition to in=-
dustrial production occurs more easily. The very fact that the industry
builds the pilot plant 1s an indication of 1ndustry’s interest in the
results. Cbviously, IHoI st ff members can provide technical assistance
to the pilot plant operation and have an opportunity to receive practical
industrii:l experience at the same time,

Selling Results

294. IKSI research is of little value to the national development
process, unless the research results are capable of commercializatione
Some of the reasons for lack of commercialization have already been
stated, e.g., absence of techno-economic feasibility studies and market
analysis to indicate product or process potential, unwillingness of in-
dustrial entrepreneurs to take risks on unproven technology, lack of
adequate financing mechanisms and incentives, etc. It 18 also clear
that IkSIs, as a general rule, do not possess the mechanisms and cuapabi-
lities to sell the completed research as a "pickage'" acceptable to the
entrepreneur.,

295. Thus, there is a potential and o need for establishment of a
technology development organization (TDO) to work in collaboration with
the Ik3I divisions to develop further research results and sell them to
industrial entreprises. ©Several organizational structures can be cone
gidered:

* Asg a branch or unit of the IRSI staff;

* As a joint venture of an IRSI and a developmental
entity (e.g., government agency or development bank);

% As an independent institution or corporation created
by the government,

‘.
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296, To perform their role, TUOs can use their own technical
resources, rely on their units within the IRSIs, or rely on outcide
expertise such as consulting firms, universities, etc. The following
are the most important functions of a TDO:

* To search for, evaluate, and select new techno-
logies, doing the necessary market research and
techno~economic feasibility studies;

* To further develop and adapt technologies for
poteontial users;

* To nromote and sell technologies;

#* To assist industry in the i1mplementation phase
of innovative projects;

* To administer a special loan scheme with low
interest rates for {irms that have no access
to venture capital on reasonable terms;

#* To provide equity capital for new technology-
based enterprises.

The last two functions are particularly important for TDO effectiveness,

because the financing of technological innovation is & highly specialized
and risky operation—enormally not performed by ordinary financial insti-

tutions. A public fund, sharing the risks, can significantly improve

the attitude of industry towards buying the results of R+D.

297 Notwithstanding the previous statements, there are some import-
ant limitations to the role that the TDO can play in under developed
technological markets. The main iimitations, some of which have already
been analyzed, are:

* Local enterprises frequently lack confidence in the
capacity and capability of national institutions to
generate new technologies and are especially re-
luctant to use technologies that have not been
tested in production;

# The cost of developing new technologies is relative-
ly high for small industrial markets;

* It takes a long time to create new technologies
when considering the general instability of some
developing countries;

* Market conditicns are often unstable and rapidly
changing;

#* In many cases, imported technologies are more con-
venient in terms of cost, availability, and
guarantees;

* It is difficult for government agencies to hire and
retain TDO specialists with broad industrial ex—
perience.

l
i
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3+ !2@tension Services

24H, In the face of the oft-stated lack of contidepce by industry
in the 1RSI, 1t seems obvious toat thi: problem can be overcome to an
a:preciable extent if 1RSI staff (or preferably 1ts technical exten-
sion representatives) were to dedicate a certain portion of their time
and energies to plant visitations. In the course of this process, the
ISl staff would be able to learn at tirst rnand the realities of pro-
duction, to i1dentify potential areas of research, alternative techno-
loyy apnlication, or other service problems, and would be in a good
pusition to promotr their IRSI's capabilities, It 1s clear that
ag.ressive salesmanship is required, bicked by effective laboratory
services, 1f an IMSI 1s to improve 1ts relationships w1th industry,

It is likely thnat 1nitial technical extension assi:tance will be
limited, at first, to provision of .now-=how inform.tion or to make

the 1ndustry aware that analysis, testing;, and quality control ser-
vices are available througn tue InSl. A practicaliy oriented, alert
observer, how:ver, may be able to i1dentify a recal problem wuich often
exists beneatn the surface symptoms recognized by the industrialist
and point this out to him, thus again leadin, to an opportunity for
the IKSI to provide technical services,

49, The technical extension agent, with responsibilit, mandated
for frequent and continuous contacts witn industry, ciin, 1f well
trained, experienced, and bickstopped by nis IisI, perform tne follow=-
1y funciions:*

* On-the=-spot problem=solving;
* Identify industry problems solvable uy tne 1nSIg
* nRefer technicil information needs to the LiSI;

* Uerve as "translator" betwern IkGl resuits and
industry utilization;

* Hefer industry to alternative assistance;

* Assist in the promotion of and awarepess by
industry of IMSI capavilities.

W, Through the mechanism of a two-=way exchinge of information
about industry needs and IRSI capabilities (communication) botn the
IMSI and 1ndustry will begin to understand the need to work together,
The IHSI is thus brought out of ®olation and gains an 1nsicht 1into
tue nature of industirial problems. Industry whicn, under other cir-
cumstances, may not even be aware of the existence of the IRSI, can
learn tu recognize the potcntial which e-.ists for tecnnical assiste
ance and services. A technical extension agent performing this
function on a frequent basis will have an excellent opportunity to
promote IHSI research efforts which have a potential for commercial-
1zatlon, but wiich have not been recognized for expluitation by

*UNIDO/4X/68, pp 3-11
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cntrepreneurs, who usuall, are not aware of tne iitGI's rescarcn
activities,

nl. The extension agent couid assune the regponsibiiit, ior
toliow-up on ail iRSI-i1ndustry interactions Lo agsure that industry
18 sictisfied witu results provided by tue oIy nus been able to
utilize and/or appl, the results satistuctoril,, and tnat thne proviem
has been ur 1s being solved., All tuo often, tcennical utalf'l tend to
believe that, once a report iy prepareu, there are no further steps
necessary. Jut, 1f the researcn or service re.uity are not luplem nt=
ed, ithen tne 1RSI eflort muiy e meaningles:s Uhe tecunical extension
agent, througn hls freguent contucis witn 1inaustry, nas ah cxcelient
opportwiity for follow=up to assure that tne Inol provided wn.:t .au
needed and thut 1nausiry boenefiteu Irom the results and, a. neces.ary,
to recommend internal remedial measureu.

de uelfwevaluition

3077 Every IKSI snouid undertuke continuous seli-evaluition of

1t8 operations, 1ts activitie:, .nd its8 relations wita cliente,

Suct eviluity re are admittedly difficult and at best ire sutjeciive
and ovpen to a certain amourt of bias, However, 11 a respected client
no longer utilives the servicer of tue InsI, or the resporsabic , overn-
ment entity arppears to be 1indifferent nr nen-responsive, tnere suould
then be real concern on tue part o [iul management 4L e wny. - ttempis
should be made b, Inil mincgement to contact clients and goverrure:. t en-
titirs on a frequent basis and ~sk pointed Juestions regirdin. tneair
views of the [H3I effectiveness. If tue [HoI pertformance nas veen un-
satisractory, an attempt snould b' ma:e tu iearn tue 1C.000, €efe,

poor cr unsatistactor, recults, lack r unders ~rd:ng’ of tne probiem,
unreasonable costs. Wn:tever the reason, lisl maragement tien nas an
opportunit. tou rectity the situation, obviou:ly a more desirzble route
tnan to have o dissatistied client talking to his colleua, ues about his
ne,ative experience: with tne IKSI.

303, The InSI director should periodically ask himselt the juestions
posed in paragraph 210. In addition, ne choula ask of nimself and hie
stafi’ the following questions:

* Ig the present i1nstitutional framework (multi-
purpoce or specialized or other) the most suitabln
for tne institute? Does tne institute have suffi-
cient freedom and autonomy to operate?

* Are all technolo:sical sectors adequately covered by
tne 1nstitute a: required by tne country's industrial-
1zation? Are tne 1ndividual departments sufriciently
ernipped and st f'ted?

* Has the 1nstitute a well functionin, governing body?
Dowg 1t understand 1ts duties? Does 1t provide
suffi-1ent uidance o L. netitute 1n definin, the
It 1 overst] potiey ob oot vng?
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Are there policy objectives established for
each of the departments of the institute? Are
these regularly reviewed and adjusted? Priori-
ties established?

Is the organization and administration of the
institute commensurate with its policy object-
ives and functional activities?

Has the management of the institutes established
a work programme for the institute as a whole
and for each respective department commensurate
with the policy objectives? Does its management
understand the concepts involved to convert such
policy objectives into work programmes and
projects?

Is there a well functioning project system (i.e.,
selection, implementation, and control) in effect?

Does the institute have a good management and
leadership team and management system?

Does the institute have adequate financial re-
sources and financial autonomy to cope with the
work and responsibilities it 1s charged with?
Does the governing body provide help and backing
to the institute'’s management in this respect?

How well does the institute perform, department
by department, in achieving its policy objectives
as related to: improving existing industries;
tranefer of technology; adaptation of technology;
development of new technology; and utilization of
raw materials?

How well does the institute perform, department by
department, to discharge its functional activities
as related to: supporting services; extension ser=-
vices; research and development; and the training
of personnel?

Are the contacts of the institute with industry and
the business community good? Are contacts with other
organizations, such as other R+D institutes, univer=-
sities, government bodies, adequate?

The above is a formidable set of questions, and few IRSIs

would be expected to receive high marks on such a test, particularly
in the short term., They are, however, the types of questions which
should be constantly before the IRSI director and his governing board
who should take the necessary action, to the extent possible, to
arrive at satisfactory answers.
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D. Impact and Relevance
305, In summary, IRSIs in developing countries can and should have

a8 greater pntential for impacting on government and industrial sector
development plans and needs than the IRSIs studied actually achieve in
most instances. Where policy objectives and functional activities are
succintly defined and aggressively sursued, ond if government and i1n-
dustry are partners with the IRSI 1n the process, then 1t can be de=
monstrated that IRSIs do have measurable impact provided they are proper=
ly funded. A number of times, this necessity for purposeful interaction
has been noted. All elements of the development infrastructure—govern-
ments, development banks, industry, IKSIs——must continually assess their
respective responsibilities to contribute to the system, and to achieve
changes necessary to impact on industrialization. There is no way that
the IKSI can achieve success on 1ts own, in the absence of appropriate
inputs from other elements of the system.

306, This is not to say that the IRSI should not attempt to assume
a leadership role in bringing about effective interaction. However, the
other elements of the infrastructure must also recognize their respon-
sibilities, if the IRSI's efforts are to be successful. Particularly,
if the IRSI 1s the principal or sole technological institution in the
country (and this is frequently the case), then there appears to be
little justification for ignoring or reducing to second-class status,
the opinions and potential of the IKJI regarding national development.

3107w IRSIs must recognize and relate to the actual demands of
public and private sectors who may be at various levels or stages of
development. Technical extension services can have a much more effective,
direct impact on national development than is usually recognized. Such
services, combined with an effective inform:tion service, can assist the
IRSI in better understanding industry's needs—be it utilization of raw
materials, improving existing industry, or developing new technology =—-
or in the process of technology transfer and adaptation. A well=trained
extension agent will be alert to potential industry problems which re-
quire laboratory of R+D services, and will be able to advise industry
about alternative technologies, processes and/or products which will
relate to import substitution market possibilities,
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CHAPTER V

Expanding IRSI Services - Alternatives and Complemen'ary Choices

A. Critical Services

308. While IRSIs generally perform satisfactorily in providing
basic services, a potential exists for greater involvement by industry
committees in establishing standards, parameters and limits for ade-
quate quality control, certification, etc. It is clear that where
IRSIs use consultative industrial committees, industry acceptance ot
standards and quality control regulations is much better than is the
case when the decisions are made by the IRSI alone, or in collaboration
with a government regulatory agency. Quite frequently, if industry

is a partner in the process, the results will be more meaningful and
satisfactory to industry, the government, and the consumer. 1ndustry
also learns, through the process of involvement, ways to improve its
product or process, thus leading to potential requests for IRSI assis- ?
tance. It is perhaps at this stage of basic services that the greatest
potential exists for establishing good working relationships, mutual
confidence and trust between the IRSI and industry.

309. Process quality control is particularly important. The IRSI
usually gains entrance into the industry's facilities; an alert obser-
ver, who is involved in quality control aspects of the process, may
also be able to identify process problems and discuss these with IRS1
staff members who can recommend improvements or desired change to the
industirial client.

310, IRS51s can provide invaluable services to government in such
areas as sectoral surveys, techno-economic opportunity studies, utili-
zation of raw materials, etc., as these have a potential for impact

on the national development o%jectives of inc.easing industry outputs,
decreasing imports :nd increasing exports of products aud goods. In-
dustrial sector surveys are particularly important, since such surveys
will not only provide government with a profile of industry coverage,
along with existing or potential sirengths and weaknesses, but also

the IRSI will learn from analysis of such surveys more about indusiry's
problems, actual demands, and thus be in a better position to suggest
services 1o industry that will more appropriately meel industry's needs.

Opportunity Studies

3In. If the results from :ndustry sectoral surveys are coupled with
the results of techno-economic opportunity studies, then the IRSI will
be in an even stronger position to be able to exploit services required
to satisfy industry'’s actual demands, by having available data which
will help to persuade industry that a potential market exists, that in-
vesiment in process or product development is feasible both from a
technical and economic point of view, and that the IRSI is sufficiently
knowledgeable about both aspects to be able to provide valuable assis-
tince to industry.

jta. Both industry sectoral surveys and techno-economic opportunity
studies are particularly pertinent where utilization of raw materials




of natural resources is concerned. So often, in developing countries,
raw materials are exported with little if any processing and subse-
quently re-imported as semi-finished or finished products. The poten-
tial for adding value to raw materials through initial processing

or semi-processing is very great indeed. In some instances governments
tend to subsidize importation of critical raw materials in a processed
condition without appropriate recognition that their country possesses
the same raw materials and that the national IRSI may have the poten-
tial to develop appropriate processing methodologies. Thus, it is
incumbent on government, the 1RSI, and industry to collaborate in
identifying opportunities for improving or-upgrading and processing
of indigenous raw materials.

Information Services

313, Provided that an existing technological information service
does not exiat in the country, the IRSI can assume responsibility for
creating a technological information unit and to start collecting,
analyzing, evaluating, and disseminating relevant information to
interested parties in government, public or private sector organizations
and industries. The nature and extent of the information obtained and
disseminated must, however, be related o the needs of the end-user.
Again, this relates to industry sectoral surveys and techno-economic
opportunity studies, as well as to a strong understanding, by the IRSI,
of government, public, and private sector operational activities.

314. In the course of a recent study of some 18 international
scientific and technical information services*, a typology of three
different types of problems and the information services which correspond
to them was developed. These are:-

% Development-Oriented Systems, which provide an aggregated
information input on "big" technical-economic-social-
political problems to government planners, international
aild programs, etc.;

Research-Oriented Systems, which provide a disaggregated,
purely scientific or technical information input on spec-
ific scientific and technical questions to research
scientists and engineers;

®* Implementation-Oriented Systems, which provide practical
answers to nuts-and-bolts questions in the form of semi-
aggregated technical-economic-purchasing and other inputs
to design engineers, managers, entrepreneurs, etc.

The conclusions, supported by experiences in developing countries, in-
dicate that most technical information systeams end up as research-
oriented systems, which obviously have value to in—country R+D efforts,
however, the greates: need exists at the implementation-oriented level
for practical problem solving.

% James E. Freeman, "Improving Technological Information Exchange with
Dsveloping Countries: A Feasibility Study of the Progressive Establish-
ment of an International Information System for Technology Transfer and
Assessment ,” Fhase I Report to UN/OST, Denver Research Institute, January

1975.




315. Implementation-oriented systems are more appropriate to the
needs of potential IKSI clients. Particularly, in the case of medium-
and small-scale industry, information needs are more often directed
towards "nuts and bolts' answers than to empirical solutions to pro-
blems found in professional scientific Journals. The need is for in-
formation such as machinery or equipment specifications, design data
for plant construction, availability ot components that might be as-
sembled in a local production operation, etc. There also is a need
for intormation about patents or processes, perhaps not economically
useful elsewhere, but still appropriate tor application to the market
available in a developing country. Finally, information is required
regarding the possibility of process scale down through use of new
equipment, design parameters, etc. While the IKSI may not have such
information in its own library, recent development of a number of
worldwide information systems makes possible, through linkages with
IRSIs or other organizations in advanced countries, acquisition of
such required information rapidly and at the lowest possible cost.

Cooperative Research

316, An important potential for the more effective conduct of
R+D by IRSIs in developing countries is increased use of the inter-
disciplinary approach, either among several units of the IRSI, be-
tween an IRSI and a nearby university, or with another center. Very
few R+D problems are mono-disciplinary, particularly if the project
is intended to result in commercialization of a process or product.
Thus, IRSI economists, information specialists, potential end-users,
and the researchers need to be drawn together as active participants
in project design, periodic review, and analysis of the final resultsg.
It is axiomatic that no R+D project intended for commerdialization
should be undertaken prior to a techno-economic opportunity study and
a market analysis of the potential for the project. Such pre-R+D
studies are seldom undertaken, however, thus leaving the IRSI to
learn at a later date that the research results have no commercial
viability. It is also >hvious that industrial liaison and technical
extension units, as described earlier, are an important element of
the process.

317. There is a strong opportunity for IRSIs to examine traditional
technologies and to improve or upgrade these, through substitution

of better-performance equipment components, quality control and other
instrumentation, etc., in order to increase productivity and quality
of product. Adaptive research and development has the obvious ad-
vantage that a product market already exists: process improvements
which lead to improved or increased products thus do not involve

the uncertainty usually inherent when a new product is being developed.
Since improvement of existing industries is claimed to be the main
policy objective of the IRSIs included in the evaluation, adaptation
and improvement of traditional technologies appear to be areas of
considerable potential for R+D inputs.

318, Cooperative research, vis-a-vis linkages or twinning arrange-
ments among IRSIs, holds yet another potential for IRSIs seeking to
bBanefit from the experience of others, to share experiences and common
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problems, to save valuable time and avoid duplication of research ef-
forts already completed elsewhere. Some of the reasons for conducting
cooperative research are:

* It is impossible and too costly for every technological
research institute to possess facilities, equipment,
and staff composition and skills to solve all of the
problems encountered;

* Much valuable time and effort can be saved if a cooperative
agreement can be established with another research in-
stitute which has prior experience in the problem area;

* Often a client is more willing to sponsor a research
project if he knows that the research institute in his
country is being backstopped or assisted by another
research institute--particularly if the backstopping
institute has demonstrated expertise in the problem
area;

* It is easier to gain technological information and "know-
how" when two or more research institutes have developed
the ability to work together.

319, These reasons thus define the essential components of cooper-
ative research. They are:

* technical information and know-how exchange;
* staff training and two-way flow of staff;

* availability of specialized, expensive, but infrequently
ugsed equipment;

* opportunity for transfer or adaptation of technology;

* Jjoint research on specific and, at the same time, common
problem areas such as utilization of raw materials or
natural resources, alternative energy sources, pollution
control, food processing, etc.

320, As an example of opportunities for cooperative research, many
institutes are concerned with bio-gas production from agriculture wastes;
protein enrichment of foodstuffs, particularly for low-income groups;

and processing or at least semi-processing of local raw materials now
exported and subsequently reimported as finished or semi-finished pro-
ducts.

321, The most effective means of encouraging and achieving cooper-
ative research is through a ''linkage" or formal working agreement,
wherein specific decisions are reached between research institutes to
undertake cooperative projects. The linkage can be established between
research institutes in advanced and in developing countries or between
institutes in developing countries or developing regions. The primary
objective of such linkages is to stimulate and assist developing country
research institutes in achieving increased awareness of methodologies

e
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and rationale for more effective interaction with industry and in re-
structuring of research institute research and development goals and
problems in order to provide priority support towards the needs of
industry and government,

oo, While there is a strong potential for inter-cooperation among
IRSIs in the development of cooperative research, the actual occurrence
of such cooperative research does not often take place, eiiher in a
developing country or within a developing region. The reasons usually
are:

* lack of mutual knowledge about capabilities and facilities
. of technological institutes which have a potential for
cooperation;

* lack of an effective mechanism for inter-institutional
information exchange;

* lack of mechanisms for exchange of staff;
* lack of appropriate and necessary funding.

323, Irrespective of whether R+D is undertaken solely within the
IRSI or as cooperative research, there are a number of common secioral
priorities for R+D which ought to be considered.* lirst is the need to
develop technology for the rural areas. In order to satisfy basic
human needs, technologies to be developed and/or transfereed relate to
food, clothing, and shelter. Maximum use needs to be made of existing
intigenous resources, whether they be human resources, raw materials,
or common natural resources such as water, wind, or solar energy. More
specifically, reference has been made to specific sectoral problems
such as post-harvest problems; agricultural machinery; multi-purpose
vehicles for rural areas; use of waste; use of fertilizers, including
slow-released pelletized fertilizers; agricultural by-products; renewable
energy; and a number of others.

B. Teahnology Transfer and Adaptation

324. The potential role of the IRSI in the technology transfer and
adaptation process is admittedly complex. The IRSI is only one element
of the technological infrastructure where transfer of technology is
involved. While the average IRSI cannot (and should not) assume all

the major responsibilities involved in technology transfer, neverthe-
less its selected inputs can be significant and helpful to government ,
the development bank, and the recipient enterprise or indvstrigl sector.

325. While it is comparatively easy to import foreign technologies,
and this may be necessary in initial stages of national industrial de-
velopment, developing country governments usually recognize the necessity
ultimately to create or strengthen their national technological capacity
and capability to assess imported technology, to adapt such technology

to local conditions and raw materials, and to develop new technologies

in anticipation of future needs. An IRSI could assume an important

* Report on the Meeting of Selected Heads of Research Ingtitutes"”,
BNIDO, ID/WG.233/21, 31 January 1977.

I
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role in such functional activities.

326, At the national policy level, and in order to promole indus-
trialization, an IRSI has a potential for orienting the establishment
of a technology transfer strategy as part of a national technology
development plan becoming part of the mechanism for implementing the
national strategy. I[RSI participation in such activities could start
by providing information on the alternative technologies available
within the country or abroad, the sources of technologies, etc.,

which would accelerate the selection and choice of the most appropriate
technologies required.

327, As governments begin to regulate the hitherto indiscriminate
importation of technologies, IRSI involvement in the transfer and adap-
tation process, as shown in the following table, becomes increasingly
important anc delicate. It needs to be recognized that an IHSI can
perform only that portion of the transfer process which relates to
technology. Other factors such as negotiation, financing, legal
matters, etc., must be performed by a government entity, or the indus-
try themselves. However, with respect to technological choice or
alternatives, the IRCI, it properly oriented, could provide invaluable
service both to government and to industry. Industries in developing
countries are often not 1n a position to acquire outside, unbiased
expertise. On the other hand, IRSGIs with strong technical information
services, and particularly where a lin<age exists with an 1lkSI in a
developed country, are in an advantageous position to obtain the aesired
information about a particular technology and to make a critical assess-
ment of 1ts applicability to local conditions.

328, It may be seen from the table that acquisition of technology
for national development implies much more than the procurement of
plant and specialict or other activities through foreign or domestic
investment. Technology costs and technology choice are interrelated.
Basic criteria relating to raw materials, choice of process, plant
location, availability of labor, layout designs, economics of scale,
and training require a strong technological input, particularly where
over-dependence on external sources would not be in the interest of the
project or national economy. The ultimate costs of technology are
dependent in a cumulative manner on the choice, procurement, instal-
lation, and sustained operational costs. The reduction of these costs
are difficult to achieve without proper knowledge and experience which
cannot be satisfactorily obtained without proper support.

329. One of the best opportunities for making accelerated advances in
industrialization lies in adapting technologies already proven and used
elsewhere. This potential role should be of considerable interest to
the development ban«s who are called upon to provide loan funds for
imported technology and to industry who may otherwise purchase an ob-
solete technology, one that is 1nappropriate, overpriced, or already
avallable within the country or region. Costs and efforts involved in
adapting technology are relatively small when compared to the cost of
developing a new technology which must subsequently undergo the rigors
of proof of applicability, persuading an industry that the technology
will meet 1t1s requir: nts, and convincing the industry to undertake
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the development risk. When so many opportunities exist for adapting
known technologies, it is difficult to understand how a government or
an IRSI could justify any more than a minor portion of the annual budget
alloted for conducting R+D on new technologies.

330, It seems that the experience of several developing countries

in transferring and adapting technology, however, has been unsaiistactory,
and priorities are being shifted to national technological 1independence.
Even 8o, government, industry and IRSI itself should examine critically
the potential for increased involvement of the IRSI 1in the technology
transfer and adaptation process as possibly a more cost/etfective option.

331, Technological information services have been mentioned earlier
as a fundamental requisite to technology transfer and should be a prior-
1ty functional activity for an IRSI which is involved in the transfer
process. Knowledge about alternative technologies is essential. Tech-
nical data and scientific information is becoming available in computer-
ized and sophisticated data bank networks but it is not yet fully useable
by most developing countries.* It is often algo possible to obtain
design data, including blueprints, operational details, results, etc.
Patent literature is also a valuable Bource, particularly where adap-
tation or reduction in scale is desired.

332, To summarize, the IRSI has a potential and major role in the
technology transfer and adpatation process, which includes the following:

* Providing information on desired technology

*

Identifying alternative technological possibilities
* Identifying alternative technology sources
® Selection and adaptation of technology
* Techno-economic opportunity studies
* Providing technical services
* Pertorming back-up R+D
* Personnel training.
At the risk of repetition, the comment must again be made that indus-
trial liaison and technical extension activities are crucial elements of

the process of technology transfer and adaptation.

C. Alternatives and Frecautions

134, Is it necessary for lesser developed countries to establish
+heir own IRSIs, reoognizing the tremendous investment in facilities
and skilled personnel and the congiderable time required to reach ins-
titutional maturity and viability? Do these countries really require

* Attempts to adapt such data for developing country use are being made,
viz. UNIDO's Industrial and Technology Information Bank (INTIB).
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the services of a full-fledged research institute at the present time,
or will it be required for some distant future? What alternative
choices or precautions can a developing country make in order to both
reduce the risk and satisfy current or short-term needs and which
could be adopted in time to meet anticipated long-term requirements?

334, Consideration of these questions does not necessarily mean a
decision to delay or disapprove the establishment of an 1RS1.  Rather,
with full realization of available alternatives, a government will be

in a stronger position to design an 1RS1 which will match available re-
sources to the assumption of additional new functions as time, financing,
and availability of skilled personnel permit, i.e. institutional devel-
opment. [n view of the large amounts of money made avallable to IRSls
over the past twemy years by developing country governments and bilat-
eral and international assistance organizations, and the relatively
marginal contributions of many IKSIs to industrial development, the {
questions are appropriate and timely. Alternative mechanisms for ob~
taining services, heretofore considered the exclusive domain of 1RGls,
should be considered carefully both by their sponsors and by funding
agencies who are asked to provide technical and financial assistance.

335, There are viable alternatives if a government is wiliing to
forego the prestige value of having a research institute in favor of
the pragmatic approach of using existing organizations to provide 1RSI-
type services. Such organizations include the universities, vocational
training and productivity centers, 1independent and government testing
laboratories, and private engineering consulting firms. Ferhaps these
organizations will not meet fully the long-term national development
goals, but they do provide a mechanism to undertake a number of IRSI-~
type services in the near term while skilled human resources are being
marshalled.

336, If one examines the four major categories ot functional ac-
tivities, an infrastructural system can be conceived which provides an
opportunity for obtaining full coverage in all areas. However, a great
deal of governmental guidance, management, and supervision will be
required which, as has been stated earlier, is not often provided by
government to existing multi-branch lRSls.

Functional Activities Alternatives to IRSIs

Support Services

analysis, testing, quality government or independent
control, certification, etc. testing laboratories
technical information national libraries

university libraries

Technical Extension Services

problem solving, trouble-shooting, productivity centers
industrial engineering consulting engineering firms
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Training
graduate level universities
vocational level productivity centers

Research and Development

product or process development, mono-branch IRSIs
materials research, etc. universities,
337, Independent testing laboratories can be contracted by govern-

ment to provide basic services for a fee. The possibility always ex-
ists that, given adequate financial i1ncentives by governments, indus-
trial sectors can be encouraged to establish joint testing and anal-
ytical laboratories as a s.rvice to their own industry. Similarly,
productivity centers already exist in a number of countries and are pro-
viding vocational training and technical assistance to small industries,
principally in areas of agriculture, agro-business, traditional indus-
tries, etc. There is no reason why such productivity centers, given
the proper mandate and incentives, cannot expand their interestis to
include assistance to basic manufacturing industries and to teach skills
required by those industries.

338, Universities generally are reluctant to engage in applied

or even directed basic research. At the same time, there usually exists
within a university one or more faculty members who have a strong sense
of responsibility toward development and who can serve as the nucleus
of an applied R+D center. There is a considerable amount of information
available which details ways in which universities do become involved
in research relevant to national need. Usually the inuentives are based
on contracted services to the university for research on a specific
topic, with additional payment to the faculty member who undertakes the
research., This is a common practice in a number of industrialized coun-
tries such as Japan, Korea, Turkey, Great Britain, and the United States,
where universities are involved to an appreciable extent in development-
oriented R+D.

339. While university faculties may not often have "hands-on" indus-
trial experience, they nonetheless do possess stirong technological capa-
bility which is not usually utilized effectively by developing country
governments., Instead of sttempting to create anew such skillse by estab-
lishing &n [R3I, it is sometimes more realistic to use these existing
skills, at least in the interim, until people who will eventually staff
an IRSI can be trained appropriately. One of the arguments posited by
faculty members is that they do not have time for research noT do they
have research equipment. Yet, in so many instances, university professors
"moonlight" on one and sometimes more extra jobs and are often given as
much as 75% of their academic time to perform R+D or other activities.
Additional payments for directed or purpose-oriented research could take
the place of secondary employment. HKesearch equipment that would be needed
tould be supplied at no greater, and perhaps at even less expense than
that required to equip an IRSI.




- 108 -

340. Whether the university is cointracted to provide research
relevant to national need, the university subsidy is increased,

or other mechanisms are used, the important point is that the uni-
versity become an integral part of the industrial development infra-
structure. There are few developing countries who can afford the
luxury of underutilizing skilled human resources and at the same
time attempt to develop yet another body of skilled scientists and
engineers.

341, JUther alternatives, or a mix thereof, exist for conduct
of R+D. These are:

* Buy technology from abroad (appropriate only in short-
term);

* (Government funds to industry to conduct their own R+Dj

* AJd hoc approach--i.e., buy services on a specific task,
such as cement additives from rice hulls, from an IRSI
in another developing country or advanced country;

# Rent facilities from another IRSI and send nationals to
do the research.

None of these alternatives may be appropriate over the long term,
However, such alternatives can provide developing country governments
with the opportunity and breathing space to make an assessment of the
real need and potential for R+D before making nearly irrevocable com-
mitments to an investment in an IRSI which may never adequately fulfill
national development needs and expectatations.

342, As previously demonstrated, IRSIs are often established with

a mandate to do everything., When human resources are limited, the re-
sult will be that nothing ie done wal’. Therefore, it is important for
the government, when planning an IRSI, to recognize the actual limi-
tations which will confront it. lerhaps a mono-branch or mono-purpose
IRSI is most appropriate initially, which can be expanded at a later

date as the first phase of the IRSI reaches practical levels of achieve-
ment accompanied by growth in a particular industry or group of industries.
Where other infrastructural elements are already in existence, the govern-
ments can continue to use their services and assigu only one or two
functional categories or activities to the new IRSI, thus permitting it

to become solidly established before attempting expanded coverage.

While a full range of functional activities have been described as
important to assist the IRSI in establishing industrial relationships

and serving their needs, poor performance as a result of trying to do

too many things can be more detrimental in the long term.

343, As long as adequate coordination exists, it is expedient if not
necessary to use a number of resources to perform the services which a
fully mature IRSI may be expected tp perform at a later date. This is
not to say that an IRSI should be planned so as to exclude all such fun-
ctional activities, or to eventually cover all of them, but rather that
careful consideration be given to integrating selected functions into the
IRSI as time, staff capabilities, and IRSI capacity permits.

le
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FART THREE

SYNTHRSIS
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CHAI'TER VI

Recommendations

344, Throughout this report, but particularly in Fart II, 7,
there are a large number of conclusions, suggestions and guidelines
set out for consideration by IRSI managers, sponsoring governments,
clients, and the providers of technical cooperation, namely the UND}
and UNIDU, based on the results of the joint evaluation study and the
collective experience of the people involved in the exercise,

51?. The recommendations that follow are an attempt to select
and summarize some of the more significant findings and suggestions

for the purpose of bringing them to the attention of reviewing bodies

and senior officials as well as to provide a framework for the consid-
ation of appropriate follow-up actions. They are not intended to be
all-inclusive or necessarily in any order of priority. In the case

of projects, they are primarily concerned with institution-building.

In the case of IRSIs, their applicability and criticality will,obviously,
vary from country to country and institute to institute,

A. Improving Effectiveness of UNDI/UNIDO Assistance

346, UNDI' and UNIDV, in particular their field representatives,
should attempt to intervene as early as possible in the government
process of creating or enlarging an IRSI. Among the services UNIUC
should offer sponsoring governments are:

* Technical and staff assistance in analyzing industry
problems and the need for, and alternatives to, an IRSI;

* A methodology for, and assistance in, performing client
surveys, analyzing short and long-term industry require-
ments, and determining the need and priority of feasible
IRSI functional activitiesj

# AsBisting IRSI sponsors in considering its purpose and
policy objectives;

* Financing visits by government and industry sponsors to
gsuccessful IRSIs in other developing countries to discuss
their experience in establishing, supporting and using an
IRSI.

347, Governments should be encouraged to devote a reasanable portion
of their IP} resources to funding advisory and preparatory missions which,
in addition to carrying out the activities suggested above, might also®

* Assist in the development of institutional strategies
and growth plans;

# Provide advice on staff and career developmentj

# Analyze short and long-term finaneing schemes;

1
g
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* Develop alternative research strategies including in=house,
bench-level, pilot scale, etc. - for consideration by
sponsors.

348, Particularly in dealing with institution-building projects,

UNDP and UNIDO should issue programming guidelines which:

* Detail the preferred use of preparatory missions;

* [kmphasize project design and management within the frame-
work of the project function and intended results;

* Plan projects in phases which roughly parallel the stages
of institutional development utilizing the concept of
"activity modules";

* HBuphasize the importance of staff development;

* BEncourage twinning arrangements and cooperative research;

* Restrict projects to only one or two objectives.

349, UNDP and UNIDO should provide assistance for institution-

building on a large scale project basis subject to formal prerequisites
which ought to include:

* (Government completion of enabling legislation;
* Functions, authorities and composition of IRSI governing
board established;
* Responsibilities and authority of IRSI director established;
* JIdentification of client needs;
# Definition of IRSI relationships with other industirial
infrastructural element:-;
* TPraparation of five year growth and financial plan;
* Preparation of staff development plan;
* Appointment of nucleus of professional staff;
#* Buildings and facilities available.
350, Provide continuing support and direction to WAITRO as a mech-
aniam fors o
* [ocating, arranging and managing twinning agreements for
institution-building purposes;
# JIdentifying topics and IRSIs for cooperative research;
* Assisting in the exchange of staff, technical information,

training materials, etc;

|
i g
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# (reating a network of research institutes working on
common problems of industrialization in developing
countries,

B. Improving Relevance and Impact

351, Sponsoring governments must assume the continuing responsi-
bility, in the absence of specific national scientific, technology and
industrial policies of providing a purpose orientation to IRSIs. Some
of the means by which this can be accomplished include:

* Providing guidance on priorities for IRSI policy objec-
tives and functional activities;

* Effective government participation in IRSI strategizing,
planning and management ;

*  PEncouraging close industry linkages through: financing
client and technology surveys; chartering industry assoc-
iations providing financial incentives to industry to use
IRSI services; and

# Increasing government contracted or directed research
and development.

352. IRSI management, in pragmatic terms, must also assume the basic
responsibility to plan its operations around explicit or implied govern-
ment industrial priorities and develop working relationships with gov-
vernment and industry which will assist it in perceiving, relating, and
adjusting to such priorities.

353, The policy objectives for IRSIs which appear most relevant
to countries in the earlier stages of industrialization and moderni-
zation are (a) helping to improve existing industries (b) increasing
the use of indigenous resources and (c) technology transfer and adap-
tation. In any case, an IRSI needs to select a few things it wants to
do well and concentrate on them.

354. If the targeted industry is small or medium-scale, or more
traditional than advanced, serious consideration should be given to
alternatives to IRSIe, e.g., a mono- rather than multi-branch IRSI,
an industrial service institution which provides basic services but
does not include a significant R+D component, importation of suitable
technology, etc.

355. Governments can also encourage or require IRSIs to collaborate
with other industrial and intermediary institutions in the national
infrastructure, e.g. productivity centers, vocational schools, indus-
trial estates, consuliing and engineering firms, particularly in pro-
viding technical extension and training to small and medium-scale
industry.
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C. Improving Performance

356. There are a number of actions which sponsoring governments
can and should take to improve the performance of their IRSIs including:

#*

Requiring and assisting IRSIs to plan for institutional
growth on an incremental and long-term basis with periodic
revisions and updating;

Provide IRSI with sufficient managerial and organizational
flexibility, both in the choice and staffing of progzams,
to develop innovative institutional eapabilities, seize
unplanned opportunities, and respond to unforseen problems;

Increase effective government and industry participation
in the affairs of an IRSI, from planning through evaluation;

Provide liberal, general purpose grants or subsidies during
the early years of an IRSI's growth but changing the mix
gradually to increased use of government contracts for re-
search and other services;

Encourage increased industry support, either through gen-
eral assessments and/or payment for special services;

Finance strategic research;

Contract for surveys of client requirements, problems,
applicable technologies, etc., which will increase linkage
with, and appreciation of, industry needs;

Establish a technology development organization, separately
from or within an IRSI, to assist in the commercialization
of R+D results;

Provide financial incentives to industry for the use of
IRSI capacities.

357, There are also a number of actions which IRSI managers can
and should take to improve their own performance including:

*

Prepare a long-range staff development plan based on an in-
stitutional strategy for increasing its capabilities and
services;

Seek out collaboration with other indusirial research
institutions, including the use of twinning arrangements,
to help in institution building and cooperative research;

Organize itself to promote its services to clients, in-
cluding assistance in the utilization and commercialization
of R+D results;




»*
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Increase the priority given to technical extension ser-
vices, i1ndustry sectoral surveys, and technological
information services while shedding or spinning-off
simpler and more basic services;

Concentrate on what it does best and avoid over-extending
itself;

Encourage and assist industry to assume 1ts proper role
in quality control and testing, engineering, pilot-scale
development, management, financing, marketing, etc.

358. Every IRSI should have a long-range research strategy as a major
sub-component of an institutional growth strategy and plan and which re-
flect the consideration of the following critical factors, anong others:

»

First priority to application of existing knowledg=z to
national needs;

The need for both strategic and tactical and in-house
and contracted research in a proper balance in relation
to policy objectives and institutional growth plan;

Encouraging aid assisting the conduct of marginal re-
search, e.g. product development and process optimi-
zation, within industry itself, with innovative research
the eventual domain of the IRSI;

The high costs and limited utility of pilot-scale plants
and equipment ;

The need to involve the potential utilizers of research
results as early as possible in the R+D itself;

The advantages of cooperative research with other inst-
itutions, domestic, foreign and international;

The likelihood of low demand and appreciation of research
by industiry, particularly small-scale and traditional;

The need to balance and correlate research and development
with other functional activities;

The inherent difficulties in the commercialization of
R+D results in developing countries,

CHAPTER VII

Principal Issues Posed by the Evaluation Study

359. In the light of the findings, assessment and conclusions of
this study, three major issues come through concerning ihe basic
rationale for using an IRSI. These issues need to be highlighted.
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360, It is a fact that the critical mass for an IRSI is large.

The infrastructure costs for building and ancillary services, equlp-
ment etc., are comparatively high. The UNIP financial resources al-
located to assist in the institution building of multi-pu-pose IRSIg
have been significant and the assistance usually must be provided for
the periods which cover at least two phases tor a project or durations
equivalent to a minimum of 8 to 10 years. For the governments of de-
veloping countries, particularly those of the least developed, the
financial resources for infrastructure are limited when industriali-
zation 18 in its formative stages. What is even more critical is the
avallability of a minimum cadrs of professional technical staff which
1% 15 often not possible to concentrate in the numbers required in one
institution. These cadres also frequently lack the necessary indus-
trial experience which is relevant to industry. The study has found
that 1t takes a minimum of 10 years before an IRSI beginc, in the most
favorable of circumstances, to return some practical benefits to the
country,

361. Furthermore, an IRSI is only one element of the total system
required to support, service and perhaps lead industrial development.
It must be recogmized however that an IRSI by itself is more than any-
thing a service institution that follows industrial development rather
than a promoter of it. In terms of the system required, it 1s often
the least developed countries which lack or have extremely weak ele-
ments to complement the possible activities of a multi-purpose IRSI.

362, This situation raises the fundamental question as to when and
if it is appropriate for a developing country to establish an IRSI.
This study has not been able to offer a simple solution and it is rec-
ommended that a high level representative group be convened to discuss
this matter so that the international system could provide advisory
guidelines to governments which represent a consensus of experience
and expertise,

363. A second issue is the consideration of alternative ways to
serve the needs of developing countries, particularly to least developed
countries which do not yet have an IRSI. It is apparent that there
are a number of countries which will have great difficulties in
assembling the critical requirements for an IRSI. Yet they need and
perhaps possess the available capacity to carry out at least some of
the functional activities of a multi-purpose IRSI. 1In chapter V, the
study has addressed the question of alternative ways to serve the needs
of such countries and some suggestions have been offered. However a
more thorough discussion of this issue is considered necessary by a
high level review group to determine the comparative effectiveness of
alternative mechanisms and measures that would seem relevant.

364. Lastly, it is recognized that some IRSIs, particularly in

the more advanced developing countries, do have a role to play and in
fact to a considerable degree are serving industrial needs in partic-
ular gnvtronments. A weakness found from the analysis carriec out in
this study is that the IRSI potential has not been fully developed in
the majority of cases in spite of the fact that some institutions have

existed for as long as 20 years. In Part Two, many suggestions are
made to improve this situation. Nevertheless this topic also merits
further consideration and discussion.

1
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365, The study has found that services rendered by the more success-
ful IRSIs are usually geared to serve the larger industries as they

can assimilate and use the advice. The magnitude of the problems of
larger industry are more complex yet at the same time more discreet.
Furthermore, capable technical expertise is usually found in the
enterprises of larger industries which complement the professional
capacities found in the IRSIs. The problem that arises is that service
to smaller industiry is very difficult to render. Even if the sug-
gestions of this study are fully carried out this problem is still
likely to exist.,

366. Frequently IRSIs are called upon to do work in excess of
these capabilities and at the same time to work on technology improve-
menis already carried out elsewhere. Consequently, the issue of
strengthening established IRSIs is very fundammntal and needs further
discussion and possibly study so as to devise appropriate mechanisms
for the improvement. Linkages among IRSIs, particularly in reference
to information services as well as in co-operative research and spec-
ialization, need further consideration.

367, These major issues have surfaced as a result of the evaluation.
To the extent pessible, they have been studied, assessed and discussed
in this report. However, the issues are regarded as so fundamental

and pervasive that further discussion, validation, and review is con-
sidered not only desirable but essential.
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ANNEX 1

SYNOPTIC DISPLAY OF EVALUATION METHODOLOGY
employed in joint UNDP/UNIDO
study of
INDUSTRIAL RESEARCH AND SERVICE INSTITUTES

DESIGN AND PHASES

Purpose of exercise and overall methodology jointly developed
Phase I, desk study

Phase II, field missions and synthesis

Phase III, review of report

Phage IV, dissemination and follow-up

FIRST APPROXIMATION

devcloped project inventory

extracted appropriate statistical data

established criteria for sample selection

established in~house working group

review made of past and on-going in-house studies relevant
to evaluation

developed standard terms and definitions

SkCOND APPrOXIMATION

established sample of project/IRSIs

developed, tested and revised typologies for data collection

and analyses (profiles)

profiles prepared by working group with consultant assistance
design of analytical techniques for comparisons

comparative (cross=project and cross-institutional) analyses

prepared and displayed

THIRD APPROXIMATION

established selection criteria for IRSIs to be included in
in-depth study

IRSIs selected for field missions by working group and UNDP
pre-mission questionnaires designed and distributed through
SIDFAs and Resident Representatives

interview checklists designed

special igsues identified for in-depth study by consultants
standard field mission report and assessment ratings designed
in-depth interviews held on-site with pertinent parties and
additional data collected and analyzed

field reports and issue papers prepared and distributed to
all field mission participants

comparative analysis made of questionnaire dats and field
assessment .

identified critical elements of selected UN and other
documents for comparison and integration with findings




6.

Te

8.
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SYNTHR LIS OF DAt

- drveloped outline for staff report

= prepared work assignments and merthod=of—appronch for
review o results by pirticipiants

- all Phase I and 1[I rarticip.nts collectivels reviewed
data and developed major findings, conclusions and
recommendations (1ncludtng guldelines)

= consensus working napers develoned and isgsue papars
revised as necessary

- comprehen:sive driaf't staff report prepared by UNUP/ INIDC
co-ordinators ind principal consu't:nt and "screened”

tkVIrW, FkiDBACK AND uISSEMIN.TICK

= preliminary f1-dings presented to peer gronp CH T
seminar)

« staff report prepared

- staff report and major 1ssuer reviswed and validatid
by high-level group representing interested parties
and geographicai areas

= prepared summiry versions to be presented to UNDP
Governing Council and UNIDO Industriail Development Board

= special derivative repurts and publications to be pree
pared anl distributed fur each major audience, ls€4,
(1) donors (prosrammin: and design ruidelines), (2)
developing country governments (establisning and SUPPOT e
1n¢ IioIs) and (3) IiSI managers (guidelines for improve
ing effectiveness) and clients

PHINCIPLLSS APPLIED IN CONDUCTING kViLUnTION

= maximum use uf in-house staff, 1.e.,, UNUP and UNIDO staff
members with interest in IHuIs

- use of evercise to co-ordinate and/or encompass prior and
on-going activities and studies concerned with the contrie
butions of research, and researcnh institutions, to indus-
trial development

- nge of consultants for additional eipertise, objectivity
and augmentation of available manpower

- design a systematic, rigorous, and standrrd anproach
wherever possible

- face critical iscues with cleur and as objective analysis
as possible

CUNSTIAINGS AND LIMITATIONS

- absence of tested and feasible methodology

- 1in terms of assessing technical co-operation effectiveness,
Yeneral lack of clear-cut objectives and bareline dat: in
pre-~1376 project dccumentation

= inrabils+: to look at .1l ThSIs in developing werld

- lack »f sufficient and/or reliable data on IHUIs included
in inventory (first approximation) and profile sample
(second appreximation)

- absence of pre-mission briefines of team memhers
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difficulty in defining "impact" and large number of
causal variables which affect industrialization
shortage of time and resource available on site to
identify, trace or otherwise measure or assess
causal variables with supportable data

vagueness of IKSI definition and variables, e.g.,
new or mature

multi-branch or single-branch

stage of national industirial development

policy uvbjectives and functional activities

need to trunslate specific iindings into ¢eneralized
findings for acceptance and utiiization
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ANNEX 3
DOCUMENTATION USED IN THE EVALUATION

"Industrial Research Institutes: Guidelines for Evaluation",
UNIm, 1971, SaleB NU. E'71QII.B'22.

WAITRO, "Priority of Needs of Industirial Research Institutes in
Developing Countries", Vancouver, Canada, June 1972.

"Report on the Evaluation of Selected Activities of UNIDO", UNIDO,
1D/B/C.3/14/Add. 7, 20 March 1974.

"Industrial Research Institutes--Organization for research, tech-
nical and commercial services", UNIDO, ISID., 11)/Rev. 1, Sales No.
E.75.11.B.9, 1975.

J. E. Freeman, "Improving Technological Information Exchange with
Developing Countries: A Feasibility Study of the Progressive Es-—
tablishment of an International Information System for Technology
Transfer and Assessment", Phase I report to UN/OST, Denver Research
Institute, Jan. 1975.

I. A. Akinrele, "Industrial Extension Services of Research In- |
stitutes", UNIDO, ID/WG.204/8, 8 August 1975.

J. P. Blackledge, "The Industrial Research Institutes in a Developing
Country-A Comparative Analysis'", USAID, August 1975.

H. A. Janiszewski, "Technology Transfer Policy, Some Considerations--
Turkey", UNIDO/ICIS.2, 5 February 1976.

E. Lartey, "Transfer and Development of Technology'", UNIDO,
1D/WG.233/2, 13 September 1976,

"Report on the Meeting of Selected Heads of Research Institutes",
UNIDO, ID/WG.233/1, 31 January 1977.

"Utilization of National Technological Institutions in the Developing
Countries for Industrialization', Report of an expert group meeting,
ID/WG.246/C, 9 March 1977.

"Cooperative Programme of Action on Appropriate Industrial Technol-
ogy", Report by the Executive Director, Industrial Development Board,

1D/B/188, 14 April 1977.

Final report and digest of papers of "Expert Group Meeting on Co-
operation among Universities, Industrial Research Organizations and ,
Industries", UNIDO ID/WG.238/25, 28 April 1977.

Laurence L. Barber, '"Institutional Infrastructure for Industrial
Development", UNIDO/ICIS.36, 26 July 1977,

W. R, Millager, "Managing Technical Institutes for Industrialization",
UNIDO/I0D. 116, 7 October 1977.
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17.

18.

19,

20.

21

22,

23,

24,

25.

26,
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"Report of an Expert Meeting on International Action for Approp-
riate Technology", sponsored by ILO and the Dutch Government,
Geneva, 5-9 December 1977.

V. G. Desa, "Research Co-ordination and Funding Agencies in Devel-
oping Countries, Impact of Science on Society, UNESCO, Vol. 28,
No. 2, 1978.

"Acceleration of Industrial Research for the Benefit of Developing
Countries"--E/C.8/52, 6 Jan. 1978.

"Textile Industry Technical Co-operation Projects", a joint eval-
uation by UNDP and UNIDO, ID/B/C.3/72, 9 October 1978.

"UNIDO Funded and Supporting Activities in the Textile Industry
Sector", UNIDO, ID/B/C.3/73, 19 Oct. 1978,

J. P, Blackledge, "Providing Relevant Extension Services to Indus-
try", UNIDO/EX.68, 18 December 1978.

J. Cordua, "Commercialization of Research Results", UNIDO/EX. 64,
18 December 1978,

L. N. Ponnamperuma, "Institutional Growth Strategies for Industrial
Research", UNIDO/EX. 66, 18 December 1978.

R. H. Westergaard, "IRSI Institution Building, The Role of Pilot
Plants, Industrial Research Institute Strategy", UNIDU/EX.65,
18 December 1978.

Jo J. Willard, "Determining Industry Needs", UNIDO/EX. 67,
18 December 1978.

J. P, Blackledge, "Analysis of Selected Documents Relating to
Joint UNDP/UNIDO Evaluation Study of IRSIs", UNIDO/EX. 70, 22 Jan-
uary 1979.

{
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ANNEX 4
EVALUATION PARTICIPANTS
CONSULTANTS
J. Blackledge, Principal Consultant

J.

Je
E.
L.

Je

A.

N.
P.

L.

R.
Je
H.

N.
R.
F.
R.
K.

Assistant Director for International Operations
Denver Research Institute, Colorado, USA

Baumer, Professor, St. Gallen Graduate School of Economics,
Business and Public Administration, Switzerland

Cordua, Director of INFINCO, Santiago, Chile
Nagelstein, Consultant, Baéel, Switzerland
Ponnamperuma, Consultant, Jakarta, Indonesia

Westergaard, Chief Engineer; :Central Institute for Industrial
Research, Oslo, Norway

Willard, Textile Research Consultant, Bethel, Maine, USA.

Chavez, UNDP Co-ordinator, Senior Technical Adviser, UNDP
Headquarters

Berrezoug, UNIP Area Officer, UNDP Headquarters
Gollong, UNDP Consultant

Thais, Deputy Resident Representative, UNDP Argentina

Kitohell, UNIDO Co-ordinator, Senior Evaluation Officer, DPC
Barnerias, Evaluation Officer, IPC

Fahlstrom, Assistant Direotor, IOD

Ndam, Indusirial Development Officer, IOD

Pack, Industrial Development Officer, ICIS/TEC
Rane-Ericson, Senior Industrial Development Offioer, ICIS
Sohmied, Senior Industrial Development Officer, IOD/INFR
Scede, Senior Industrial Development Officer, IOD/INFR

Tanaka, Aoting Head, ICIS/TEC

Venkataraman, Industrial Development Officer, ICIS/TEC
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MNEX 8

henort of the Hiph-level Review firoup
on the nrincinal 1ssues posed by HN')}‘/HNI.Y)\)

111 Bvaluation Study

INTRODUCTTON

1. At the invitation of the United Natinns Development I'rogramme
(UNDF ) and the Imited Natione Industrial Develonment Jreanization (UNT)Y,
8 hirh-level ani rapresentative Froun was invited to convene at Yienna

on March 28-30 to .t.scuss and analyze major issueg concerning indys-
trial research and servi-e institutes in devaloping countries, "These

.y

issues have been identified ac a result of the joint UNDP/UNTDO Sval-
uation Study and ineluded (1 the relative cost’/effect iveness of I¥E1s
versis other a'ternatives, (7 making more effective use of .existing
IPSIs, and (31 their notential. Mo facilitate the d1ecussions, the
Froun was provided with the evaluatinn report (i1, 79-91) in advance

of the meeting for their perusal. The “iroup ereatly appreciated the
scope, significance and valur of the in-depth studv, but refrained

from assessing specific findinpgs or endorsing srecific recommendations
as this was bevond its terme of reference. The deliberations concerning
the issues presented and gubsequent recommendations are based primnrily
on the individual and colleative expertise and exnerience of the re-
spective members but includaed consideration of the results of the
evaluation study.

2. By way of an introduction to the medting, senior representntives
of UNDI and UNIDV eave some backeround tntormation on the reasons why
the group has been convened. The two organizations thought that ad-1itional
outside guidance and advice wasg needed in order that the results of the
evaluation study could find the widest possible application to help
developing countries, particularly those in the earlier stages of in-
dustrialization, in building un their indigenous technological capa-
bilities.* The issues are rerarded as 80 fundamental and pervasive,
that further discussion, validation and/or review was considered essen-
tial. The following is a summarv of the concensus reached by the par-

ticipants.

* Refer to Chapter VIT, parapraphe 3159-367, of the UNDF/UNIDO evaluation
report for fuller discussion of purpose of the review and principal
18BUeE,
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ISSUE I: "Is an IRSI, involving a significant R + D component,

a reasonable option for developing countries which have

not reached a more advanced stage of industrialization?"

3. To establish an IRSI is a major step in the evolution of a
developing country. A number of prerequisites or conditions has to
be met or created prior to the successful establishment of an IRSI.
Prerequisites include: Government policies, programmes, development
goals and priorities and the necessary environment and institutional
infrastructure, such as science and technology departments of univer-
8ities, multi-functional service institutes, productivity centres,
consultancy groups, technological information systems, etc. Where
such infrastructure does not yet exist, the country may better start
with uni-functional service institutions to offer industrial infor-
mation, standardization, metrology, quality control, testing and analysis,
and other basic services. Therefore, it is clear that a definite
stand on the question of setting up an IRSI is closely related to the
level of development, including the scientific and industrial tech-
nology and infrastructure, that exists within the country.

4., An IRSI, as defined in the evaluation report, may or may not be
the model suitable for every country. The institution must be dove-
tailed into the national goals and priorities and will vary both in
structure, purpose, and type of activities it will undertake. The
principal requirement is that every country, at an early stage of
development, should resolve to take adequate measures within its
means to create and make the most effective use of its indigenous
scientific and technological capabilities, trained technical manpower
and its natural resources. A country should have a clear-cut devel op-
ment policy indicating its goals, objectives and priorities and also
defining the technological tasks to achieve those ends. At this
point, an assessment should be made regarding the facilities that al-
ready exist for undertaking such technological tasks. These should
be put to effective use and may be complemented and supplemented by
additional facilities as and when required. It is only then one
should consider setting up more complicated and sophisticated instit-
utions like IRSIs.

5. On the other hand, IRSIs may be an important element in a

country's industrial development, especially in the more industrially

advanced countries, but they must be built around the existing critical
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service institutions. As soon as it is determined that sinrle or
milti-functional service institutions are operating effectively, the
creation or strengthening of IRSTs with n-research and develonment
enomponent should be considered.

6. In the earlier stapes of industrlaliZafion, a single=tunction
institution can be adequate to nrovide basic services to small ard
medium sized industries or to rarticipate in technical studies with
respect to national objectives such as better use of the natural re-
sources in exploitation as well as in processing to serve loral needs
or to contribute to the trade balance of the country. However, as

soon as 11 apnears that those types of nntions are not sufficient tn
deal with the evolving questions and problems, establishment of one or
more multi-functional IRSIs must be taken into consideration. The
scientific and technolopgical infrastructure should be designed in such
a way that it fits into the stage of development of the country concerned.
There must be a climate of confidence, appreciation and motivation

of the clientel that is relevant in rlaying a role for sponsoring and
making use of the activities of the [RSI concerned,

7. For the success of industrinl research and development organi-
2ations, an environment which encourages and permits innovation is called
for. Management must be flexible, venture-oriented and autonomous.
Necessary conditions should be created for this purpose. Developing
indigenous competence, training technical manpower, creating necessary
infrastructure with the required expertise and experience, iB a continuous
and time-consuming process. Therefore, it should be started as early
as possible to meet the growing needs and the demands of the industry,
and even to keep ahead of the industry.

8. lrom the foregoing, it is clear that each country must study and
decide for itself on the successive steps to be taken for the tvpe of
institution to be set up, its organizational structure, and the activ-
ities required to develop and improve its competence and to serve
its clientel best. In such an exercise, governments should take ad-
vantage of past experiences and the help of UN system and oti.er devel-
opment agencies.

9. When it is clear that IRSIs are relevant choices in a particular
country, the question arises what should be the reasonable expectations
by governmental and indurtrial sponsors. 'he suggested expectations

are the following:
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to develop the necessary indigenous competence, i.e,,
human resources, to collect information, to assess,
analyze and provide alternatives for decisinn-making
bodies;
to adot and improve upon the existine or imported
technologies, to penerate technolopies relevant to
the needs of the industry - small, medium and large-
scale sectors, and provide prohlem-solving capability,
industrial information, consultation and extension
servires.
Fxperience shois that IRSIs have not often succeaded in fulfilline
all these exnectations. It is, therefore, supgpested that 1KSIs only
accept responsibility for those artivities whirh are in consonance
with their competence and the prioritv needs of the clientel in-
cluding those functions not already dealt with by other organizations

or institutions.

IE5UR TI: What can Novernments and industries do to make more effective

use of existing IRSTg?

10, Fecopnizing that in certain countries IRSIs will have to oper-
ate in the absence of' clear-cut nolicies, programmes, or specifiec de-
mands placed on them either by the government, industry, or other
clientele, the onus of responsibility will be with the institute to
develop a common industry research culture to make itself effective.

The institute should seek every avenue possible to involve the clientela,
for e ample, through industry participation in an advisory comnittee,

tn rain 1ts confidence, and to make use of its clientele in the advisory,
executive, and other committees.

1. Another question considered is whether an IKSI i1n a develop ng
country should serve government or industry only, or both sectors to-
fgether. Anv nationally funded institute is set up to serve the nation
and ourht to serve government as well as industry.

12. The primary objective of an IPSI is to develop indipenous com-
petence and necessary qualified manpower for it. An appraisal of an
IRST's effectiveness must be judped primarily by the inereased com-

petence it has provided. Therefore training of manpower both in the

country and outside and the exchange of personnel and experts will

become a necessity. In this process one should consider ways and means

to improve the existing performance.
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13. To supplcment and complement the local competence within the

country, assistance from other regional or international organizations

are also options for governments to provide the needed contribution

in serving the national technological goals. For useful national,

regional, and international linkages and cooperation, the prerequisites

will usually be to:

(a) identify the technologi.nal tasks and sub-tasks;

(b) identify the talents and facilities that are needed and available;

(c) identify areas that will be of mutual benefit and interest to the
participants;

(d) determine clearly at the outset the sharing of the benefits that
will accrue because of joint collaborative programme: and projects.

Such linkages would also help in achieving results quickly at less cost

and attacking problems with a multi-disciplinary, multi-orpanization:i,

multi-national team effort,

14. In building effective linkages, orpanizations like WAITRO and

other regional and international bodies may be fruitfully utilized.

Other avenues for such cases are twinning and cooperative arrangsements,

and networking of institutions, viz. between the developing and devel-

oping, and developing and developed countries.

ISSUE 11T: 1Is there a potential and priority role and/or function

TRSIs can or should be performing?

15. An TRSI has the potential for technology assessment, transfer,
adaptation, and utilization and for opportunity or prefeasibility
studies, problem-solving and extension services and industrial infor-
mation service systems. However, each IRSI must set for itself certain
priorities for building its own competence as it would be difficult to
achieve a desired degree of competence in all these areas at the same
time. In the actual practice the 1RSI should attempt to participate
actively and assist appropriate institutions that have the principal
responsibility for techno-economic feasibility studies and technology
transfer,

ISSUE TV: What kind of dissemination should be pgiven to the staff report

Y

and what follow-up actions taken?

16, Dissemination and follow-up actions have particular importance
to the joint INDI'/UNITU evaluation of IPSTs. The requirements for in-

dustrial services including research and ievelopment differ from country

to eomuntr but thase functions playv an esrential role in the industrial-
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i7atinm prneess of develoned and developine countries alike. Human and
financial resnurcers available to carry out the difticult nnd sometimes
risky tas«s of industrial resear~h and Jdevelopment are limited, If

oast and fluture investments in inctitution buildine nre tn achieve thair
mirpnse, the axneriences, prerequisites, forecastine and goal setting
which have been among the subjects evalnated in the stndv and reviewad
herein should be better understood hy the governments, service institutions
and inductries affected,

17, "herefaore, 1t 15 recommended that the Governmants and the N
svatem sive priority consideration to the toll wing:

(a) to disseminate UND /UNIM) evaluation renort, including an
annex of this review group report, tn interested governments,
development arencies, IRLIs and other relevant groups.

(b' to develop a set of propramme and project puidelines from the
evaluntion results and make them available to interested
developing countries. In addition, the UNDP/UNIDU evaluation
report, topether with supplementary documents, should be
distilled and summarized to inform a broad audience including
the Group of 77, the UNCSTD secretariat, and other interested
parties.

(¢) Governments are encouraged to also make use of these docu-
ments and others already available that are related to IRSI
problems and conduct seminars and workshops to consider the
implication of the evaluation conclusions for the individual
countries' situation.

(d) This evmaluation study represents an innovative step in pro-
gramme and pro ject management., UNDI and (INITU are urged to
extract the methodology employed in the study to evaluate
individual IRSIs. Such a document should be widely circulated
to the IRSIs to help them in the task of melf-evaluation.
This may also be included as a pPart of project design in
setting up new IRSIs. Steps should aleo be taken to determine,
over time, the impact >f the evaluation exercise, including
ite follow-up activities, on industrial research and service

institutes in developing countries.
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(@) Networks of IPSIs and other relevant institutions can serve
a useful purpose in indigenous capacity building if the
orotlem-focus, self-interest of participating institutions,
and terms of cooperation are sharply defined and clearly
specified. BEmphasis should be placed on linkages between
developing country institutions addressing pr-blems of multi-
country concern for which common action is nractical.

(f) At the request of Governments, UNDP/IINIDO should develop
methodonlogies for technology forecasting, assessment and
self-evalnation and this be used in the design of technical
co-operation projects with IRSIs. Also upon the raquest of
governments the UNDF/UNIDO should develop and conduct

managsement courses for IRSI staff in order to enhance their

industrial skills and technolopy competenrce.
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