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PREAMBLE 

1. The United Nations Development Programme (UNDP) and the United 
Nations 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 IRSI s in the world has not 
been established during the course of the study,  it  is 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/UNILÖ 
programme of assistance to IRSI  started in I96I and,   in some cases, 
complemented bilateral efforts.     In most instances,   UNDP/UNIDO 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 

2. IRSIs and their contiguous governments,  as well  as the United 
Nations system and other international agencies, are concerned in respect 
to  the actup.l 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 rests on the fact that it follows a series of seminars, 
workshops, expert panels and consultant's reports sponsored by the United 
Nations system and others oriented towards the amelioration of IRoI problems 
or the improvement  in IRSI operations which were identified from past ex- 
plorations of their effectiveness and their successes and failures.    While 
no single model  or methodology could evolve from this: study to match the 
needs of all IRSIs in developing countries,  there are nonetheless lessons 
to be  learned from an exchange and analysis of experiences.    Older estab- 
lished IRSIs could benefit from knowledge of solutions devised by other 
similar institutions  to common problems;    newly established IRSIs cou\d 
profit from an understanding of the experience of others}    and govern- 
ments of developing countries in the earliest stages  of industrial develop- 
ment who may not have an IRSI may benefit by being  in a better position 
to assess whether the expenditures required for an  IHSI are warranted in 
terms of their potential impact on the industrialization process of the 
country and,  if so,  make better use of past experience in 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  IRSIs to 
assist during the industrial revolution and the resulting technological 
advancement 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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agricultural products,  but in the majority of cases they  provided 

outaR.^!rV1CeE t0  larger indUGtry and t0 governments and did not carry 

5. 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 
reali.atio„ that  if developing countries are to have political Independ- 
ence,   they must have more technological self-reliance and  thUF,  more 
control over  their own economic development.    In order  to achieve theac 
broad aims certain  inputs are required:    namely,   financing and technology. 
The acquisition of either financing or technology (interrila* 1 as far  2 
technology in concerned),  requires mechanisms for providing (i)    support- 
ing services,   (2)    extension services,   (3)    training,  and [4' R+D. 
Thus,   as a consequence of development,   it has become necessary  to have 
these  four components  in the  infrastructure of developing c mntrier, to 
varying degrees in order to obtain,   maintain and  improve  th» required 
technology.    An IRSI,   by design,  has been thought  to contribute in some 
significant measure   to each of these components. 

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

7. In order to create such national capability,  there  is need for 
lìl !*í    !SCe

T=iT
aneffeCtive technological infrastructure which includes 

not only the IRSI,   m one form or another,  but also the other elemant» 
or the development process-the government entities concerned,  the public 
and private sectors,   the development banks and the universities.    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. 
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9.   The report is structured after an introduction into three 
parte. Part I is essentially the evaluation of UNDP/UNIDO assistance. 
Part II contains suggestions on the establishment and improvement of an 
IRLJ  Part III reflects the recommendations of the study and the major 
issues identified in need of further discussion. 
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INTRODUCTION 

Purpose and Scop« of the Evaluation Study 

10. The UNDP Governing Council at ita 24th session in June 1977, 
requested that "In order to maximize the effectiveness of the United 
Nations system,  the Administrator should,  in full  co-operation with 
the Participating and Executing Agencies,  further develop existing 
functions of planning,   appraisal and evaluation of operations of thiB 
kind oarried out under UNDP Programmes,  to consolidate them into a 
comprehensive Bystem of analysio 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 
to 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 
development on the other,  of suitable technologies in the industrialization 
process. 

12. The ultimate purpose of the study is to provide the UNDP, 
UNIDO and the developing countries an opportunity to review the direc- 
tion and relevance of their current and projected activities in thiB 
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-i programming guidelines through the preparation 
of programme advisory notes to field Btaff and developing countries. 

13. The Bcope 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 process of looking into experience 
on 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.    It 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 form a broad idea as to the relevance and effectiveness 
of UNDP/UNIDO projects in industrial research in general and the potential 
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role of IRSI» in the Industrialisation prooess of developing oountriee. 

Methodology Employed and Ite Limit at ioni 

15« The study was undertaken in three prinoipal phases:    a desk 
review or preliminary analysis;    visits to selected developing countries 
and IRSIs for in-depth analysis;    and a final phase which included both 
a synthesis of the findings by the evaluation participants and a review 
of the staff report by a high-level group including representatives of 
UNDP,  UNIDO and the developing countries.    A synoptic display of the 
evaluation methodology employed is shown in annex I. 

16. The evaluation exercise cannot be described as truly scientific, 
fully objective,  or necessarily i 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 (missions 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 
assessment of UNDP/UNIDO effectiveness.    On the vital question of impact, 
there ie an unresolved difficulty both in defining the term in a general 
ssnse which takes into account the variables concerning different IRSIs 
?nd in designing a feasible methodology for identifying,  tracing,  mea- 
suring, or otherwise assessing the causal variables with defensible data. 
Also, by its vry nature, an exercise of this type tends to overemphasize 
the problems and remedial measurss required rather than fully recognize 
the successes achieved in the actual project or IRSI. 

17. Nevertheless, and in consideration of these very important qual- 
ifications, the exercise is considered to be a comprehensive attempt to 
asssss IRSIs baaed on their actual performance,  and it is believed that 
the findings, conclusions, and suggestions included herein refleot real 
and oritioal problems which face most developing country IRSIs. 

Dsfinition of the IRSI 

18. The IRSI is only one desirable component of the infrastructurs 
for a country's industrial development.    Other components include govern- 
ment entities, development banks, ths universities, and the publio and 
private seotora.    For the purpose of this study,  an IRSI is defined as 
a multi-purpose technological institute which providss services either 
to a group of industrial sectors (multi-branch) or a single sector (aono- 
branoh), and which has a major research and development component.    It 
is recognized that nearly all IRSIs will provide basic services 
to a varying degree, depending on industry needs, but not as a sole 
functional activity. 

19« Industrial institutions (IRSIs, development banks, government 
entities, etc )  in a developing country normally have as their primary 
goal the promotion of the national economic policies and strategies 
and/or the servicing of industry needs itself.    A UNIDO paper* further 
defines for the IRSI specifically, the purpose which » ¿»áblishes the 

• Jamss P. Black-.ledge,    "Analysis of Selected Documents Relating to 
Joint UNDP/UHIDO Evaluation Study of IRbls",  UNIDO/EX.  70,  22 Jan- 
uary 1979- particularly an unpublished paper by L.F. Birita,  dated 
December 1975 on "Industrial  Research Institutes". 
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overall policy orientation of the institute and the functional activ- 
ities aß these related to staff and work organization. The following 
terms will be used throughout this reporti 

Policy Objectives 

20. *    "The first objective of most   institutes must  be the improve- 
§ent 2l 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 productivity,  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 technology .... 
The  .   .   .   role of  industrial  R+Ü 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 
development work  for maintaining and further developing the 
transferred  technology. 

* "The third objective of an R-t-D institute is the adaptation 
of technology 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 3ome instances can often be the 
predominated one,   is research and development  for industrial 
utilisation of local raw materials and natural resources.    This 
type of R+D vork often involves the adaptation or devel- 
opment of new technologies and therefore is closely inter- 
related with these." 

Functional Activities 

21. •    "The first type of functional activity of an institute is to 
provide supporting services carried out at the institute it- 
self.    Typical activities of this type are:    cheaioal analysis 
of saaples; physical testing of products} teohnical infor- 
•ationj economic evaluations; and in the case of some ins- 
titutes, the preparation and issuance of industrial standards, 
ejuality control and certification testing. 
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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 woric. ' 

»    "The fourth type of functional activity  is trie training of 
industry  personnel.     This  activity  is  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." 

Ä2. Many of the  functional activities may be  included under one or 
more  policy  objectives.     For example,   analysis  and testing might well 
benefit an existing industry and also be important  m studies of utili- 
zation of raw materials.     A trouble-shooting extension service could re- 
sult   m the  introduction of new technology to the country,   thus resulting 
in a technology transfer activity.     "What  is important  is that  the nature 
oi  tne 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,  wor< and financial  support accordingly."» 
It is  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.    On the other hand,   a well 
established multi-purpose and mult H-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.     Other countries have 
neither appropriate development  infrastructures nor industrial deve1opmert 
policías or plans. 

H- An IRSI,  can be conceived  in tarme of activity modules.    An ac- 
tivity module is defined aB 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 publicaxion,   1975 (E.75.II.B.9). 
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An activity module involve* the following elementst 

* Professional staff and tsohnioiane 

* Wor^ routinog 

* Marketing funotions 

25«   Management and administrativa modules raquira apaoial consid- 
eration, including: 

* Organisation 

* Pwonnol funot ione 

* Qffi0« routinai 

* Projet management 

26.   Teohnioal activity modulai auat include» 

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

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

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

27* The oore of the IRSI is of coure« ita professional staff. The 
•Ott important element of it is the aenior management, usually a group 
of three or four key individuals including the managing direotor. The 
IMI governing council or board haa a membership whioh Inoludes both 
industrialista and government officiala who participate in the affairs 
sad decisions of the Institute. 

28.   Finally, an IRSI oontaina oertain physical facilities and 
epaoe whioh vary greatly in sise, funotion, and quality, but most typi- 
oally include offioe spaoe, laboratory and pilot plant buildings and 
equipment, training rooms, library epaoe and teohnioal documenta, 
journals, eto. 
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CHAPTER I 

Penerai Assessment of UNDP/UNIDO Project Assistance 

29- The review of UNDP/UNIDO project assistance started with an 
l7miZy      i£í  pr°fcts of assistance to  IRSIs  since the inception 
n!    * ^   'S    96I*    There Were  110 SUCh Pr°0ects corresponding  to about 
a « J^ïf  r Jnetltutp^ , *•  thlE total,   UNDP and UMIDO  jointly selected 
a sample  of 2o  projects/institutes which seemed  of particular   interest  in 
the framework of the evaluation exercise.    According to a pre-designed 
typology    profilée were then written relating to  the selected   institutes. 
each containing 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  filer.     Por 
reference  purposes,  profiles  for two more  institutes which had  not re- 
ceived any UNDP/UNIDO assistance were included in   the sample.     In order 
to check or verify the  findings of the desk study,   eight projects/ 
institutes were   selected from among   those   in the  desk sample for  further 
in-depth analysis by way of field missions.    Due  to circumstances beyond 
the control of IJNDP/UNIDC,  one  field mission had  to be cancelled  so 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 

30. The statistical and descriptive data included here are   intended 
to  illustrate the magnitude of the effort as well   as the worldwide dis- 
tribution of the  technical cooperation projects.     These data are based 
on the inventory  of projects completed in October   I977,  and have not 
been updated.    Even so,   the orders of magnitude remain essontially un- 
changed.     The 110 projects in  the inventory represented a total  UNDP 
contribution of nearly 155 million.     On the basin  of the UNDP contribu- 
tion  involved,  the projects can be distributed between small and  large- 

t?ÜAennoElí?tan?e  UBÍng the lJNDP termin°l°¿y by which all  projects below 
1150,000 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. 

31. For purposes of this study,  four regional  classifications have 
been selected, namely l)    Africa,  2)    America (or  the Americas),   3)    Asia 
and the Pacific,   and 4)    Europe and tha Middle East.    The projects were 
distributed in the following manner:     U% in number in Africa,  21# in 
America,   24% in Europe and the Middle East,   and 4495 in Asia and  the 
iv        The heavieBt concentration  is in Asia and the Pacific  which is 

also by far the most populated region.    Both for Africa and Asia,  the 
distribution is primarily towards large-scale projects as indicated by 
a percentage ITNDP contribution larger than the percentage number of 
projects.     Por America,  Europe and the Middle East,   the distribution is 
primarily  towards  small-scale projects. 
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•¿/v     Jí ?ne ÍB c°n8iderin* the   least  developed countries  (with a 
ONP/head below 1400/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. F 

33. At the time the inventory  was compiled  ''October 1977 ¡     51 
nrojects were completed and  5y were still on-going.     The distribution 
of completed versuB on-going projects according to sine indicates a 
tendency for the monetary level  of project assistance to become 'arrar 
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 considered:     1) multi- 
function and multi-branch,   ?) multi-function and single-branch,   and   3j 
smgle-function  and multi-branch,   such as packaging,   design  or tachnical 
information.    Just  over half of the projects have, been directed to multi- 
function,   single-branch institutes   (especially  in metallurgy,   electronics 
and textiles),   about  40$ mult i -function,   multi-branch  institutes,  and  less 
than  10Tc single-function multi-branch institutes.    Relative percentages 
indicate that  the average project   for a mult i-function  single-branch 
institute 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  Profiles 

35« The desk sample included  P6* cases involving 31   IPSIs  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  1? IRSIs 
included  in the  sample were designed or at  least  established with UNDP/ 
UNIDO 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,  ami functional  ncti- 
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. 

* „ Additional IRSIs which did not receive IflfDP/UNIDO atti stance 
wer« included in the staple for comparison purposes but wer« 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). 

- "*- 
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Many of the findings and conclusions in this  section therefore refer 
to shortcomings 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 canes),  or 
remained vague  (6),  or were too broad or high  level   (6).    In less than 
half of the cases  (12)   they were coucheü 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  industrialisa- 
tion objectives" etc.     In some caser.,   the development objectives were con- 
fused with project objectives or with   the IRSI 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 is  to establish an industrial   information centre to hasten the 
process of economic growth". 

3?. Specifically-worded development objectives would mention the 
particular development or industry problems which the projects were  in- 
tended to  solve or ameliorate.    For  instance,   "improve the  quality of 
(specified)   industrial  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  single-branch institutes,   presumably because  the problems were 
already well  defined by   the industries  concerned. 

40» Development objectives  or their equivalents  were most commonly 
linked  to:     ameliorating problems of  industry   (l6 cases),   especially 
through quality control;     strengthening existing industries   (11 cases)j 
and utilization of   local materials (9).     In some instances,   reference 
was made  to  import  substitution  (6),   or  creating new   industries (6). 
Fewer cases were  related  to increasing employment  (3)»   increasing export 
earnings  (3)1  smal l/rredium-size   industries  (2),  or  improving  income  distri- 
bution (l).    Development objectives can fit several   classifications  and be 
implicitly  related to others.    For example,  the development objective of 
strengthening 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 casei;, 
the writers of the profiles attempted  to identify the development objectives 
on the basis of other evidence« 
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41. A development hypothesis is understood as the causai relation- 
ships  or linkages between a project's immediate objective and national 
or regional  development objectives.    Reasonable hypotheses were found 
t<   bo   rt;-ted explicitly  in  eleven cases,   and  implied but  easily re- 
cognized in eleven other.     In four projects,  no reasonable development 
hypotheses could be  surmised,  the project design being une¡ear as to 
what was intended  to be accomplished.    An example of a vague statement 
is  "the project is  expected to assist the government  in strengthening 
the centre's overall   capabilities  in the  provision of desired technical 
services to both the  industrial  community and appropriate government 
organizations for  the attainment of national   industrialization objectives". 

42. Targeted beneficiaries or clients were  identified  in eleven 
projects.    Por instance,   one project was  directed  to   the major export 
industries of  "timber,  meat,  vegetable oils,   essential  oils,   hideB,   skins, 
cotton", another one  to  "the existing polymer plants",   still  another to 
"the  rulp-and-paper   industry".    In five  other projects  there were some 
vague  indications as  to who the beneficiaries might be.     In one regional 
project the beneficiaries were clearly  identified  by  country but only 
vaguely by  industry.     Impediments were   identified more   -r  1- ss clearly 
in  12 projects, and   in vague terms  in eight ether ones. 

43« Most of the  projects have  been  institution-building  (24 cases) 
and   in ten cases also  included direct support to industry.    There also 
wer*»  two experimental   projects and  one  project  indirectly  involved  in 
institution-building  simultaneously with  six institutes.    One project 
wa:.  of a preparatory  nature. 

44. The cross-project analysis indicated a tendency  to  include too 
rran.y  objectives in  projects,  thus  spreading project activities and resources 
too  thin,  with the   result   that th-   proj-ct  objectives  were more difficult 
to achieve  successfully.     A typically over-extended project  had for object- 
ives   te develop capabilities arm /-ive direct  support   in:     carrying out 
technical  services   for all   industries,  adapting imported  technology to 
local  conditions and materials,  conducting techno-economic  studies of 
industrial  projecte,   undertaking analysis  and  testing  for all   industries 
and  all  products,   and  establishing a technical   information  service.     In 
several cases such   shortcomings in design were corrected at  least partly 
in  the course of implementation through  the  efforts of  either  the UNIDO 
project manager or   the  IRSI manager.    In most of these  cases,  hoy/ever, 
the  changes  in project design involved  the scheduling and  composition 
of  inputs ani  did not  change or define  the project logic  except for 
limiting the number  or extent of the immediate objectives .her. necessary 
(note - these objectives are sometimes more accurately described 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 indicators were supplied  in only ten cases, 
and   in very vague terms m five of those.    Baaeline data,   i.e., conditions 
at the beginning of a project, was provided in only one case.    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 this type of data maket; an 
objective  evaluation of actual  against  intended results exceedingly 
difficult and almost impossible without a field mission.    In only one 
case was a terminal review explicitly scheduled. 

46. Project  hypothesis and  outputs  refers  to  the  assumption  that 
the expected  project results  (i.e.,  outputs),   including the work 
programme necessary to produce  them,  will successfully 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 either loose or unrealistic.     In only six 
canai were outputs clearly stated in the PRODOC but  they could be  in- 
ferred in general  terms  in most  cases.     In either case they usually 
lacked specification.    Outputs,   when stated,  were reasonably although 
sometimes  loosely  related to the project function and  immediate object- 
ives m 21  out of 26 cases.    However,   the same outputs were  found to be 
reasonable   in terms of proposed work programmes  in only half the projects, 

47. Activities,  taskp or work programmes have not been described 
or preBented  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 assessed 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   in- 
puts and (b)    the work programme planned to produce outputs.    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-assisted projects in the analysis.    In five cases preparatory 
missions were not needed because  the projects (4) were continuations 
of Special Fund projects or (in one case) 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 
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the objective was a »survey of demand".    Some missions had   two or 
three specified objectives.    The missions vanea in duration from a 
few days  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).     It is commonly thought   that Te- 
paratory missions, more  than any other elementi-, of project desi• 
can contribute to the success of a project.    It was   foid,  howefer, 
that  some   projects proved to  be  inadequately designed  nnl   failed  tô 
yield  the  intended results although  they were preceded by  preparatory 

S¡;°"  assistane*,  «hich indicate that preparatory missions nay  fail 
to be useful when not well planned and  when their terms  of reference 
are not  carefully and clearly established. 

Problems  in Implementation 

III» A  .^onf.tÍV?plementation "roblems,  those most often reported 
S ÍM/SDP\ df V° d8liv"i?8 0f "">B - government  inputs/ On the 
UNIDO/UNDP side,   there were delays  in recruiting experts   (nine case*) 
fielding project managers  (four),   shipping equipment   (four),  placing  ' 
fellowship candidates  (eight).    On  the government side,   there were 
?twT  ln/pp01"tin« counterparts  (five),  appointing the   IRSI director 
(two),  and providing buildings and facilities or equipment   (five). 
Delays by  the government m nominating qualified fellowship candidates 

tion í;nh,ÜCCUrred bUt Were n0t rep0rt0d in the P'°«leB.     No implementa- tion problems were reported in four of the 26 projects   in   th«  sample. 

rLT.+nH°íhrimPl!mentatÍOn problem* have been either rare or seldom 
reported but  include:    marginal qualifications of expert  in relation to 
job      inadequate training of fellows;    misunderstanding of expert's role 

hip      Î„:uffLPr°fCt  fr*'?"'     im? finanClal  ^iBi";     inadequate  leader- ship      Insufficient on-the-job  training was not  referenced,   although  this 
must have  occurred when delivery delays threw   ;ork plann  out of sequence 
In one project,   the desire of the government to take over   the project 
management created implementation problem, which,   in  itself,   in evidence 
of the »role- problem between  international experts and national   counter- 
w.?\ ^^her caie,  difficulties  in leadership occurred at the project 
he   BSICdïrLL.P0°î Per80nal  relationB betwee* the project manageAnd the IRSI director.    In one case,   the deficient leadership of the IRSI 

director was apparently a problem. 

ÜÜ\i       AS a general •*«t«mentl   it can be said that the  principal 
iÍDÍÍB

embv1bnLr°írt implemen*ation wer« ^used by delays in providing 
ZML 

y Ï! government and UNDP/UNIDO.    Other implementation 
Ï2ÎÎÎÏ Tle-ÎÎ    !r ÍnfTe*•n± °r.  m°• likely,  simply not formally 
reported and illustrate the value of on-going, comprehensive evaluations. 

Project Results 

^on-^r PriJeCî; Wert intended t0 establish or strengthen IRSIs or 
Kí^! thweofV "»• P'0^* Papóse was largely institution-building 

Out of . .ample 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 deBign.    In nine cases, delays occurred 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 objecti/es of  the project and the IRSI itself were undis- 
tinguishable.   The reasons behind this lack of accomplishment can be 
partially traced to an overly ambitious design which includsd too many 
objectives and activities in a short period of time;    consequently, 
some activities were not initiated or conpleted.    Another reason for 
obtaining less than adequate project rasults WBB the inability of the 
IRSI to start or continue operations due to  lack of government funding, 
incomplete facilities,   lack of human resources,  and/or lack of demand. 
Finally,  the expected results or outputs were not always expressed in 
institution-building terms, e.g., a specified level and quality of 
service capability, tut were more often expressed as the outputs or 
service« rendered 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 effectiveness 
of UNDP/UNIDO assistance,  i.e.,  the successful achievement of a project's 
immediate objective(s), was 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 of the cases,  including one failure.    From 
this analysis,  it is clear that UNDP/UNIDO assistance was weakest in 
projeot design,  including clarification of the development hypothesis 
and spécification of intended results (outputs), but acceptable in imple- 
mentation.    Given the lack of verifiable indicators, etc., and the fact 
that in many cases 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 beet this assessment of project effect- 
iveness is subjective and incomplete,  particularly in individual cases, 
but most probably reasonably accurate in the aggregate. 

C.    Verification of Findings through Missions to Selected IRSIs 

57* It was recognized in the design of the evaluation exercise 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 II 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 assistance, 
three projects were on-going and three were completed at the time of the 
missions.    Pre-eiission questionnaires were completed by the cooperating 
IRSIs, 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 reporte and 
assermenté  varied considerably  in quality and completeness,  and the 
attempt to make meaningful compariRona was somewhat frustrated by the 
lack of a universal  set of standards   (aggravated by the absence of pre- 
miesion briefings) and the different contexts within which   individual 
projects and   IRSIs operate. 

58. Approximately two months after  the completion of the  fipld 
missions,   all   participants reassembled at Spiez, Switzerland,   to 
compare results anrì reach a conscnrup on critical findings and appro- 
priate conclusions and recommendations.     During these sessions,   it was 
possible  to  verify many of the findings of the desk study and  their 
implications.     While the assessments  in individual cases may be based 
on insufficient  data or different  interpretations of the standards to 
be applied,   in   total it is considered  that an accurate picture han 
emerged with  reasonable validity. 

Project Formulation and Design 

59. It was  clearly demonstrated  that UNDP and UNIDO efforts,  and 
,   host government's receptivity,  were weakest m this critical measure 

of effectiveness which was assessed as fair to good in the composite. 
AB already mentioned, some of the problems resulted from a lack of 
adequate project design guidelines when many of the projecte 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  m creating or strengthening an IRSI in developing countries, 
the success  of which is affected by many factors outride of the control 
or even influence of the MSI management and any project of technical 
cooperation« 

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

« Development objectives in most cases were either not 
clearly identified in the PR0D0C, 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 
a 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 corrected 
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by either the IRSI director or project manager in 
three of the IR.c;Is visited,   in two cases this condi- 
tion at  ]-ast partially contributed to reduced project 
effectiveness and expected   impact. 

The  lack of clear  y.roject   immediate objectives whjch are 
distinguishable from   the  objectives of the  IRSI  itself, 
the absence or lack of spécification of expected results, 
and the general absence of baseline progress,  and end-of- 
project  status indicators;,   was  not appreciably  clarified 
by  the additional  documentation  provided  tc  the  field 
missions. 

Detailed work programmes  depended to a large extent on 
the preferences of the  IRSI 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 rersults 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  in  planning and documentation  has 
been  sometimes overcome by alert managers,  as demonstrated 
above  in the cast-s of design  shortcomings,  but  it does point 
to a weakness which may not  be entirely corrected by the new 
UNDP project procedures. 

In three of the projects vis-"     ' no preparatory missione 
had been performed,  although .he case of cne uf these, 
an on-going project,  the associated small-scale assistance 
project might be considered as a preparatory or  initial 
phase  for the purpose of clarifying the objectives and de- 
fining the project design.     In 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.    Por 
one completed project,   there were several missions to 
identify the needB and problems relating to the development 
of scientific and industrial research, but it 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/ 
WIDO-assisted project,  preparatory assistance 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 lBsuea. 
*he survey of industrial  demand revealed large require- 
ments 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 usefulneps of most preparatory missions 
a8 corPuituted was confirmed by the field missions. 
In only two projects were attempts made to identify 
problems, survey industry demand, or provide advi/e 
on the role, policy objectives, and functional acti- 
vities to be performed by the IRSI.  In both cat.es, 
the preparatory missions reported then findings 
to the governments but did not, or coui i  .,, t, work 
ap part of, or advisory to, a government cea-n estab- 
lished to make such an analysis. 

* There was little indication that governments and IRSIs 
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 UHDP. 

Project Implementation 

61.    The composite field mission assessments of UNIDC implementation 
judged by: (l) the quality and timeliness of UNDP/UNIDO and government 
inputs,' and (2) project management and backstopping; ranged 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 qualix"ications, 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 headqu irters• 
reports. With this general qualification in mind, the field missions BIBO 
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 waB 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 reasons for this, 
e.g., 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 lr. the building of insti- 
tutional capacity, staff development was obviously 
a key factor in determining success in the projeote 
reviewed. 
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*    At least in the case of inBtitution-building projects, 
Borne major problems  involving project design,  work 
programmée 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 
assessed project results and their  relevance to the project function 
of institution-building as good to very good.    One of  these projects 
was consanered 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  pro.iect significantly enlarged the institutional   capacity of 
the IRSI in terms of equipment,   trained staff and working procedures. 
Although a number of those trained with fellowship» were no  longer with 
the IRSI at the completion of the project,  most of them were still   active 
in their  fields of specialization  in  important positions  in  industry 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 results 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 fulfil certain functions and «till at a low  level  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 
industry and to be recognized as a valuable organization for technical 
information,   services and research. 

65«        The findings of the desk analysis regarding the problems in 
defining and recognizing project results in terms of institution-building 
were verified.    In only one project,  moving into a second phaße, 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  assessments regarding success,   though,  because of   the  lack  of 
objective or verifiable indicatore and clear statements of  expected 
results,  as already pointed out these assessments were  largely subject- 
ive and empirical,   i.e.,   based on the expert  judgement  of  the  field 
mission team members and the opinions of the government and   recipients 
of UNDP/UHDO assistance. 

D.    General Conclusions 

66. In terms of the efficiency of UNDF/UNIDO technical   cooperation, 
i.e.,   the quality and  timeliness of the inputs supplied,   the desk and 
field reviews did not reveal any unusual problems of major  magnitude. 
Delivery delays,   caused by a variety  of factors  internal   and  external 
to  the  project,   occurred,  but  they were net unduly harmful    in  the 
opinion of the recipients.     Project  management and backstopping were 
most often adequate cr better. 

6?. A general conclusion on the effectiveness of UNDP/UNIDO assist- 
ance  is more difficult  to arrive  at  and  support.    This  is  chiefly  uue  to 
two reasons.    First,   effectiveness has been defined as  (a)     producing the 
intended  results - or  outputs - and,   (b)     the extent  "that   these  results 
successfully achieve the   immediate  project objective,   i.e.,   the confirma- 
tion  cf the project hypothesis.    Overloading a project with  too many 
objectives, and the general  failure to specify outputs restrict?  this 
type of analysis. 

68'. The second reason concerns  IRSIs themselves.     vhilr   theoretically 
it   iE-  possible  to  provide  effective assistance  tc an  IRSI  which  itself may 
be  ineffective  (in  the  manner  of an operation being successful  but  the 
patient died),  a meaningful   measure  cf effectiveness  shoul :   also   include 
an assessment of  the  utilization of  the  created or  strengthened  capacities 
by   the   intended beneficiaries  or clients,   vis.,   industry  anc'   government» 
It   i..   for  this  reason   that  the  evaluation  study  is ais?   concernen  with 
the relevance,   performance and   impact  of IRSIs. 

69. Keeping these   i in ltationr,   in  min-i,   the   iesk  anc!   field  reviews 
indicate that the effectiveness of UNDP/UNIDl   assistance  tc   IR^Is  has. 
with  few exceptions,   been at ¿n acceptable  ievel and,   in some projects, 
can be described as very good.    At the  same time,  UNDP and  UN IDC have 
not had much success in  influencing governments on the type  of an  IRSI 
to be created or strengthened,   its sectoral coverage and  its  policy- 
objectives,   functional   activities,   or  in developing strategies and  plans 
for  institutional growth,   staff development and extension of services» 

70. The problems  involved  in providing  technical  cooperation  tc 
IRSIs,  while unique in every  situation, are often present   in one  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. 

___ä. 
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* Partially as a consequence of the above, uncertainty 
aB to how the successful completion of a project is 
intended to impac+. 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 of reporting on problems and impediments to 
producing expected results (outputs). 

71.   On the other hand, technical cooperation assistance to IRSIs 
has generally been successful, in varying degrees, in achieving the 
following: 

* Strengthening 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. 

4 Provision of training facilitiest either on-the-spot 
training with the experts or training abroad with fellow- 
ships. This important contribution has been recognised 
by the recipient countries whioh only complained about 
slowness in the placement of fellows. 

* Introducing highly relevant research and other functional 
activities, e.g., providing cotton fabrics with soil 
resistance, fire retardency and permanent crease character« 
istica; quality control on steel production; and multi- 
TJtSI researoh programme on development of new fibres and 
composites. 
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7-. Moreover,   in several cases,  UNDP/UNIDO assistance prepared 
the ground or otherwise made possible additional assistance or co- 
operation.     In one case the UNEP/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 project. 

?3. In many cases the success and results of UNDP/UNIDO assistance 
were limited hy factors pertaining to IRSI management or,  more often, 
to the constraints within which the  IRSI had to operate.     That is why 
the effectiveness of UNDP/UNIDC assistance cannot be assesseu in a 
vacuum,  but  is also dependent on the performance of the very  IRSIs it 
is intended to assist. 

74. The analysis 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  it was 
difficult  to  introduce changes.    Hence the importance of preparatory missions 
gr even,   at an earlier stage, of advisory missions to coincide with the 
government's preliminary planning for the purpose cf defining more clearly 
the actual need for an IRSI and the functional activitleTit will have to 
perform m accordance with the national development objectives and its own 
policy objectives. — —' — 

—_!*. 
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CHAPTER II 

Central Aiieiwunt of Relevance, Performance and Impact of Selected IRSIs 

A.    The Role of IRSIB and their Relevance to Development 

75« 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 statements of the intended sector coverage 
and/or 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    »ingle rather than multi-branch. 

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

* Increase production volume,  share and quality 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 
processing of foodstuffs,  improving use,  production and 
quality in wood, textiles and ceramics (i«**t indigenous 
materials). 

77« Kxamples of statements whioh were vague or at suoh a maoro level 
to provide little or no guidanoe to IRSI management included the following: 

* Contribute to industrial development; 
* Stimulate process of technological development in industry 

and assist 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 technological capability to develop needed technology.    The 
national industrial development plans (where these exist) usually recog- 
nise this need, and a variety of measures,  incentives, and constraints 
are being considered to affect this desired change. 

79« This evaluation has shown that governments either do not know 
how to use their IRSIs effectively in policy and planning development, 
or that IRSI» have not prepared themselves properly in order to be able 
to provide assistance to their  governments in this respect.    With few 



- 25 - 

exceptions,   IRSIs have not taken an aggressive position in urging and 
convincing their governments to accept 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 process 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 purpote 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 

Improvement of existing industries 
Utilization of indigenous materials 
Transfer of technology 
Adaptation of technology 
Development of new technology 
Development of new industries * 

Almost all the IRSIs contained in the sample are concerned with the im- 
provement of existing industries and the utilization of raw materials 
while only a small minority are conoerned with the development of new 
industries. However, the importance and significance of the activity 
being carried out under transfsr and adaptation of technology, as ob- 
served during the field missions, was marginal. 

82. Out of the 33 IRSIs in the sample,  17 are multi-bfanch in cover- 
age.    Single or mono-branch institutes usually concentrate upon servioes 
and adaptation of raw materials and on new, usually imported, technology. 
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-economic studies though often marginally; (b) in exten- 
sion services, most were dealing with product quality and improvement; 
(c) in research 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 
oreated to serve small and medium sise industry but in practioe this 
Motor often shows neither an interest in nor appreciation for~R^DT" 
Whil« many of the IRSI» in the sample have ressaroh in their name, nost 
are primarily service organizations. ~~ '  

•   The moat common activities under this classification involved technioal 
and eoonomio opportunity studies. 

Number of Percentage 
?IRSIs of 

26 100 
24 86 
24 86 
24 86 
23 82 
8 29 
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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 assistance 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 
coverage itself suggests that most IRSIs are trying to do too much, 
too 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 
to 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- 
ticulated 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 Bources;  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 %he operation- 
aliïation of it  seems to be low.     In many oases,  neither the government 
nor the IRSI management olearly understands what the contribution of 
an IRSI can or should be. 

88. 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- 
isation 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. 

• 



•J—f 

- ¿I  - 

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  is 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. 

'JO. 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 
cliente.      In the case of single-branch IRSIs,   the intended clients 
are usually quite clear.    However,   with multi-branoh 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 IRSIs 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 planning stage.     Only 
one IRSI included in the field missions used this practical approach in 
a thorough manner with significant positive results. 

91. in assessment 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 reference 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 terns 
of specific industrial problems. 

92, In two out of the seven IRSIs visited,  there was in existence 
a national science 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, assessments 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 

1.    Strategy for Growth 

93. Many of the problems, delayB and failures» which impede 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  automatically be   produced 

«.^V^V^1"''"   WhÌle U WaB  i»POBBible(fron.' the  materxal made available to  the field 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 
provide services to both public and private enterprise and   11   are 
involved almost exclusively with public entities. 

94. IRSI    growth 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 IRSIs,   on the other hand,  find 
it more difficult to attract  clients and the critical efforts needed 
to sell  itself and develop relevant skillB are  often ignored  at the 
strategic and tactical planning levels.    This  lack of client  clarifi- 
cation is obyiouBly more serious when an IRSI'B 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 
oliente 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-branch 
type, was there a discernible decision 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 plans. 

96. Only in a few in stances did the data available indicate that 
seriouB attention was being given by the IRSI managers to the choice 
of problems to attack,  e.g.,  market research,   Burveys 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 
ware  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   internal 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 detenrur.u.t   ' o be good 
to excellent in 8°# of the IRSIs reviewed.    The capability for repair 
and maintenance, however, was less adequate. 

98. The problems   found concerning administrative   flexibility and 
management seriously  affect    the       effectiveness of IRSIs operations 
and staff performance.     Where Btrong civil service or similar government 
control  exists,  an IRSI  frequently  is unable to exercise sufficient  dis- 
cretion  over its administrative policies 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 ite   funding is exclusively or largely Bc"*rnment, 
government and/or industry sponsors  must  carefully examine  in  the plan- 
ning  stage the alternative means  of  providing,   on an   incrementai,  and 
phased   approach,   adequate  internal   IRGI   flexibility  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. 

)3- In some cases,   over-sophisticated or complicated organizational 
structures were observed which were beyond the capacity of the smaller 
institutes 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  interdisciplinary or matrix type  organization appropriate for the 
sophisticated functional activities planned.     In many cases,   the trad- 
itional   functional or discipline-oriented organizational units 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. 

si 
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Institutional Capacity (Number of IRSIs) 

outstanding - 5;  poor -  1 * 

5 4 
Ratings 

3 2 1 
Average 

Values 

•is« of staff 5 8 6 6 3 3.2 

skills opposition 3 9 11 3 2 3.3 

laboratori«* and 
faoilitiss 3 11 11 2 1 3.4 

administrativa flexibility 0 13 3 6 4 2.6 

management 2 14 4 4 4 3.2 

Overall avareg» valus of institutional oepaoity-3.2 

A similar analysis results fro« the mission assessments. 

outstanding - 5;    poor - 1 

A B 0 S 1 r 

managsamnt capacity   2 3 4 2 3 2 

•iss and skill 
composition of 
staff                     3 4 3 2 2 2 

recruitment and 
staff dsvslopment 3 2 3 2 3 1 

equipment sad 
facilities             4 3 4 3 4 3 

programme and             3 
project management 

2 3 3 3 2 

Overall average valus « 2.6 

101. It is probable that the average value of rankings for the IRSI« 
in the field surveys is lower due to actual on-site assessment, whereas 
the desk analysis was baaed primarily on assessment gleaned from projeot 

»   UM scale value in this and subsequent tables unless otherwise indioated, 
are am follows:    5-outstanding; 4#very good; 3-sverags;  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. 

'Of. The above  described conditions related particularly to the 
choice of senior management.     Eynamic directors and better IRSIs go 
hand  in hand,   and the survey  indicates  the reverse   is  also true.      It 
is also apparent  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  functioning 
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   receive guidance  and  assistance  in 
designing current  and future programmes for the  IRSI or  is constrained 
in   implementing such  developmental   activities  by  an  ineffectual  board. 

"Oi. It  is important for government to participate  actively  in the 
IRSI  board of management,  but  the  analysis  of IRSIs has  shown that   such 
participation  is  frequently  remote.     As a consequence,   feedbac*  to 
government concerning IRSI  performance is usually  inadequate for  it  to 
gain  Knowledge,   except perhapB informally,   of IRSI  needs and problems 
and  the suggestions  for solutions  for these which might  contribute to 
better  IRSI  structure,  organization,   and  development  as  well as  to 
implement existing or  improved national  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- 
sibilities 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 of  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 taice  into  account   the 
interest and needs of the institute's major clients.     With a few notable 
exceptions in the sample, most  institutes receive  ¿Q-'\0Ö)L 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,  provides 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 deficiencies by 
the effective participation of industry  and government clients on the 
board of directors or governing council,   and through the continued use 
of government and induBtrial représentatives in committees which define 
priorities  and review IRSI work programmes,  are generally missing. 
Less than one third of the  IRSIB analyzed report any industry repre- 
sentatives  in their governing council with only slightly more involved 
in IRSI programme development. 

3.    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 1RSIs  in the field missions  assessed their own staff size 
and skill composition as good or better and all the 1RS Is viBited be- 
lieve that their recruitment and staff development programme are less 
than satisfactory. 

10^* In spite of the critical shortage of qualified staff in most 
IRSIB. plana to develop and expand staff capabilities are sometimes not 
suited to the real requirements or are simply non-existent outside of "a 
bi-lateral or multi-lateral teohnical oo-operation project.    The impor- 
tanoe 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 experienoe, 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 appreciation 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 16% of the sample IRSIs claim staff development 
vis-lf-vis twinning arrangements with other IRSIB, 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 IRSIB 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. * 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. 
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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 effectuate 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 service  system.    A plan for overcoming or ameliorating these 
problems must be  a critical part of an IRSI'8  strategy and growth 
plan. 

4.    Finance 

111. The main sources of IRSI financing were found to inolude the 
following: 

* Government 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 fees/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 ìB fcund that approximately S24 million in 
collective income,   leBS than $11  million or 6 percent results from con- 
tracts with industry and government and   lees for services. 

112. While many IRSIs have been established with the objective of 
financial self-sufficiency, it  is apparent that the majority of the~RSIs 
have not been successful in this respect I    It  is interesting to note that 
the four IRSIs who receive more than 30 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 $3,404,000 (approximately 20 percent 
of the collective gross income),  of which almost $4,900,000 was received 
by one IRSI only,   leaving $304,000 for the remaining six (less than four 
peroent of their grots income;.     It is not known whether this amount 
represents the face value for oontracts undertaken over a period of more 
than one year.    It is also not clear whether this amount also includes 
routine services;  usually such services are ad hoc and not normally con- 
tracted for.    The inoome distribution for the  seven IRSIs is shown in 
the following table. 

113. Th* operational expenditure per worker is not to be construed as 
an average salary.    However, in a very qualified sense, it represents 
staff oosts.    In some oases, the low staff costs reflect the difficulties 
of obtaining experienced staff or competing with industry.      For example, 
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in on« IRSI approximately 50 percent of approved staff 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 IRSIB 

1.     Functional  Activities 

114. Factional  activities are broadly categorized as supporting 
services (chemical  analysis,  testing,  quality control,  standards, etc.)» 
extension services   (trouble-Bhooting,   process improvement,  quality 
improvement, ) research and development  (process improvement or develop- 
ment,   materials research and development,  etc.);   and training of indus- 
try personnel.     CJiven the priority assigned to improvement of existing 
industries and the utilization of indigenous materials,  the study has 
found that the most  important functional  activities are concerned,  at 
best,  with process improvement using existing technology or,  at the 
minimum,  very basic services such as testing,  analysis and quality 
oontrol. 

Supporting Services 

115. The analysis shows that the major contributions of IRSIs to 
gowrnments havs Dean through the provision of various supporting aer- 
vio*««The most significant and relevant services include technical 
information, analysis and testing, establishment of standards, quality 
control,  and,  in some cases,  certification of products.    IRSIs sometimes 
engage in the idsntification and preparation of industrial projects and 
technoeconomic studies, especially at the opportunity and pre-feasibil- 
ity level, which are required for national economic planning.    Utili- 
zation and application of indigenous raw materials are of prime interest 
to governments.    Thus, it is not surprising that analysis,  testing, 
teohnoeconomic 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 oould be equally valuable to private enterprises which currently 
utilize imported processed materials in its production process.    Exam- 
ples are numerous — kaolin for ceramics production, industrial chemicals, 
synthetic fibers,  etc. 

116. The prinoipal support servioes provided by IRSIs to industries. 
however, are in the area of routine services, Including chemioal analysis 
Înd physioal testing (60 percent of IRSIs). and teohnical information 

46 peroentT.    Less frequently,  services are provided in quality control, 
certification testing, and industrial standards (71 percent) and in 
teohnoeoonomic studies (32 percent).    Of the seven IRSIs interviewed 
during the field missions, five self-assessed their ability in supporting 
services as good or better. 

117. Several IRSIs, however,  are involved to a minimal extent in 
servioes for analysis and testing, quality oontrol, etc.    One IRSI in 
the sample, based on the realisation that the demand for these servioes 
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, For example, routine metaliographic 
analysis and mechanical testing of forged steels is expected to leao 
to an R+D project on development oí' forging dies which are currently 
imported. Similarly, mechanical-chemical tests on the producta 01 a 
cutting tool company led to more complex research work, on production 
of the cutting tools. These services are thus used as a uemonstration 
of competence  and establishment oí   goodwill. 

118* Another IRSI   initially undertook  routine  testing  ana  anal./sit; 
but  this  service declined as  industry  established internai  capability 
to undertake  its own  testing.     Also,   the  priorities  ol   thic-   1 Hoi  are 
now being directed more   towards government-supported   h + í¡ ;;:,a  away 
from service  to  industry as other national   institutes   become  estab- 
lished and can  provide   industry  services.     Still  another  liiSl   is 
largely  H+Ü oriented,   and conducts  routine   services  fur  maus try 
only to  a limited extent.     Other government  departments  ;uiJ   institutions 
are much  more highly  qualified to do  analysis  and testing. 

119. It  is  un li ice ly  that  many  oí   the  IRSIB  11;  the   s^rn; Le  have 
thought   seriously  oí   following the  example  cited  above  01   : rovidm^ 
routine  services with  the view oí   developing follow-on  ¡i+J contracts. 
There are,   of course,   practical  considerations  which  vary  !   om 
country  to country,     ii   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  alert 
to the potential for converting routine  services  into  R+D services. 

120. The provision  of technical  information is oí   utmost   impor- 
tance and yet  only 4^  percent of the  IRSIs provide technical   infor- 
mation services to an appreciable extent.     All seven oi   the  IRSIs 
surveyed during the field mission stated that  their technical  infor- 
mation services were satisfactory,  however,   the number ol   industry 
information requests per year appear to average less than  100 per 
institute.     In the majority of instances,   IRSIs lack Knowledge regard- 
ing collection and dissemination of technical  information.     This ser- 
vioe is not a library  function;  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 become the 
important  first  step in developing interaction with the industrial 
sector. 

121. A systematic  study of technologies  locally available and 
upgrading these technologies by the application ol modern science 
and technology know-how can be an important element 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. 

¿ixtenBion Services 

122. One of the weaknesses of IRSIs in developing comunes is 
the lack of effective and appropriate industrial liaison and technical 
extension activities.     IRSI staff cannot develop such   interaction only 
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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 Buch 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. 

1?}.    Awareness 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 nueds of approximately 80 member IRSIs*. 
IRSI management perceived, as highest 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 performance 
in this all important functional activity continues to be marginal. 

"¿4.    The desk analysis of the 28 IRSIs indicated that approximately 
70 percent of the IRSIs included extension services (problem-solving, 
procesB optimization, quality improvement, etc.J 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 IRSIc in the field analysis 
eelf-aBsessed 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. Uve 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 industries 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 oonoerted effort 
is required to provide suitable financial mechanisms to undergird tech- 
nical extension assistance. 

126. This problem has been solved in one country visited by a lump- 
sum payment from the government to the Small and Medium Manufacturer's 
Association. Thus, extension servioeB 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 country, a 
government scientific institution maintains an industrial liaison unit 
which 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 technological institution, including IRSIs. 

"Priority 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/WQ.238/25, 28 April 1977. 
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1P7, When  IRSIs can find no other mechanisms for funding or forming 
a teohnical assistance function,   it is often po-'sible to establish col- 
laborative 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   IRSI  knowledge of appropriate technology or adaptation of 
technology can be transmitted to the end-uBer 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. 

Research and Development * 

123. 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 resulti 
of their research institutions would be directly and immediately ap- 
plicable to the nation's economy and contribute to the: 

• Exploitation of internal natural resources to replaoe 
or reduce imported raw materials or commodities; 

* Substitution 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 country domestic needs,  increasing 
employment, and contributing to increased export com- 
modities into the world market. 

129. Nearly all of the IRSIs (86$) in the sample included bench- 
level research in their early activities.    However, four interpreted 
their »andate  such that providing services to industry is the principal 
objective and regarded research as a topic to be undertaken at a later 
date;  that is to say, these IRSIs recognize the ultimate need to under- 
take R+D but prefer to focus their activities at first on services to 
industry.    Pilot scale activity was indicated in the majority (57$) 
of the IRSIs but reporting is subject to a serious problem of definition 
and the extent  to which such activities have been actually pursued as 
reported in the desk reviews is open to some question.    While no clear 
data ia 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 objectives were 
usually clear but the expected results and plans for achieving them were 
often unrealistic and over-optimistic.    Generally speaking,  innovative 
research WSB included in the research strategies and programmes of IRSIs 
in the  larger and more developed countries,  seldom in the smaller and 

*" R+D is a composite function which usually includes bench-level research 
as well as pilot plant, and semi-commercial plant operations for exper- 
imentation based on scaling up. 

- •*- 



- 39 - 

less developed.    Such research is valuable if planned in terme of 
•taff development — to familiarize them with and to find applieations 
for advanced technology,  to develop new products and processes, new 
usee for locally produced componente end 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 conditions,  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 
to 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 do 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 IRSIs visited,  six conducted bench-level R+D and 
pilot  scale operations,  although to varying degrees.     Five of them 
ßelfTassessed 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.     IRSI  staff generally do not have the capability to take research 
results into commercialization.«     Thus  "in-house" R+D without  direct 
inputs  and contributions 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 grantß and R+D, 
therefore, tends to be "in-house".     Unless IRSI management and staff 
are acutely aware of the real development problems (vis-à-vis industrial 
liaison and teohnical extension services,  for example), benefits to in- 
dustry 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 hpa industrial committees to overBee 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 ski 11B 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/EC/64,  the Commercialization of Research Results, Joaquin 
Cordua,  18 December 1978. 
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Examples include: 

* A protein-enriched tortilla flour proceti,  sold to 
a foreign country; 

* & texturized vegetable protein process developed 
and licensed to a foreign industry; 

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

* Beverage distillation from palm wine with 20 units 
sold; 

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

* Commercialization of 17 processes ranging from indus- 
trial chemicals to food processing:    An additional 
17 processes or produots are in various stages of 
commercialization. 

135» There is a startling difference between the commercialized 
research results of the IRSIs mentioned above, each of which has more 
than 20 years of operational experience.    The most  successful IRSI 
in this respect is in a more highly industrialized country and entre- 
preneurs for risk ospitai financing 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 estab- 
lish a technology development corporation,  whose only function is 
to bring into industrial production the successful  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 
rsasaroh.    To date (since 1974), the corporation hau been responsible 
for starting six new ventures and estimates that approximately four 
years axe required to disengage from a newly started venture. 

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

Training 

137* The functional activity of training inoludes training of in- 
dustry workers and presentation of teohnical industry seminars.    The 
desk analysis indioatea that 19 of the 28 IRSIs regularly provide seminars 
for industry on topical areas suoh as quality oontrol, industrial sani- 
tation,  food processing,  packaging and industrial prooees oontrols. 
Four of the IRSIs train industry workers in their laboratories, although 
the number of trainees appears to be limited. 
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138.        It ia interesting to compare the in-plant training and the 
training of industry workers in th« seven IRSI« inoludad in tha fiald 
analysis (basad on tha pre-mission questionnaires;.    Thaaa figuras 
covar tha past five years, and includa IRSI self-assessment of ability 
to train.     (Favor to disfavor scale of 5 to 1J. 

No.  in 
training 

B 

in-plant 

in-IRSI 

0 

0 

0 

15 

0 

0 

ability 
to train    2 

20 

100 

4 

0 

0 

10 

50 

15 

0 

1 

These results indioate that in general IRSIs do not fulfil •->?' ì iTiMn tnuKHi  ma* in generai inox« qp no* iuilll    a 
training funotion. either for Government or industry.    There is praoti- 
Jally no in-^lant training activity being carried out while the trainin. 

139. 
¿j 
oalxy no ìn-juant training activity Doing carried out while the training 
within the saaple IRSIs is vary limited exoept for two of then. The trainee 
output is exceedingly low comparad to the needs of the countries involved. 
It is also important to note that the ability to provide training is poor 
to fair. Thus the potential role that IRSIs could have is subjeot to 
significant strengthening of its capabilities with the concomitant finan- 
oial implications. Tentatively, perhaps suoh training function might bast 
be developed in other training institutions. 

2. Maturity and Viability 

140.   The analysis shows that 61 peroent of the IRSIs reviewed have been 
in existence for more than ten years and should have been well established. 
Twenty-five percent of the IRSIs have between five to ten years of exper- 
ience. The data indioates, however, that while approximately 40 percent 
of the IRSIs ara well established; only 11 peroent are fully viable and 
adaptable, 36 percent are struggling but with good potential, while 25 
peroent of the IRSIs have serious problems and/or are close to failure. 
Of the eight well-established institutes, six have over ten years of exper- 
ience. Of the 10 IRSI» still struggling, six have more than ten years ef 
experienoe. Three of the four institutes with serious problems are more 
than 10 years old. The three IRSIs oloee to failure are all in the five- 
to ten-year experienoe bracket. The judgements from the desk analyses 
are summarised in the following tablet 
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Uu than five years 
fiv« to ten y «ars 
over ttn ytars 
oannot determine 

fully viable and adaptable 
well established 
struggling but with good 

potential 
serious problems 
dose to failure 

IRSI Maturity 

2 
7 

17 
2 

IRSI Viability 

3 
8 

10 
4 
3 

25* 
61* 
7* 

3 
36* 
14* 
11* 

Institutional and Teoanioal Maturity of Visitad IRSI» 
(rated on 5 to 1 favor to disfavor soalej 

IRSI 

A 
B 
C 
S 
I 
F 
d 

rating 

3 
2 
4 
3 
2 
3 
3 

y—rs expense« 

5 
11 
11 
13 
14 
20 
22 

^VE"* V*lu* f0r the i#v*n IRSIa ««my* during the field mission 
is 2.86, whioh indioates that thesa IRSIs, on the avéras«,  are ranked 
bstween fair and good in terms of maturity and viability. 

J41. It «ay be inferred from these data that ten yeara ii the minimum 
ì"T!.mUÌr*d t0 M,ur* th>t *" IRSI wil1 fr«coiM wcll-emtablished and  

viabl|.    Tine for maturation alone i a, of oourse, not the  only requirement 
for suooess.    Note that the two IRSIa with serious problaaa are aore than 
ten years old.    All other elements of support—adequate government assis- 
tance, existence of appropriate technology policies, plans, and infra- 
structure, industry awareness and demand,  IRSI capability and capacity 
related to need—are essential to the success of the IRSI.     It can further 
be stated that the probability ie strong than an IRSI will fail or have 
aerious problems during the first ten years of existence,   unless the above 
support elements are provided.    This doeB not mean that the IRSI will not 
oontinue to exist, particularly 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«    Interrelationships With Government 

142. As already discussed,  in developing oountries governments have 
a tendency or feeloompelied to take the legal, administrative and finan- 
cial measures necessary to establish IRSIs without having a full knowledge 
of the role, purpose,  and objectivée of such entities and without under- 
standing or fully appreciating the long-term implications for oontinued 
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government guidance and financial support.     Substantial funding for 
IRSI   infrastructure and capital expenditures  is usually provided 
through legislative measures,  but after an  initial start-up,  provision 
of continued financing often becomes slow ar.d  erratic.     Governments 
change,   philosophies change,   an.i it sometimes  ueemb as if the IRSI has 
become  a "stepchild," while  other institutions more in favor or recently 
created receive new funding.     Thus,  older IRSIs  frequently encounter 
serious difficulties  in meeting their recurring annual operating budgetB. 
This becomes an acute problem which will  af£ect   IRSI performance unleBS 
government has taken the  steps necessary to encourage  industrial 
utilization and financial   support of the  IRSI  at  an early stage of its 
development. 

143. A high level of importance ana expectation is usually attached 
to the creation of an IRSI,   but the governments often do not or cannot 
provide sufficient political support and leadership.     Industrial 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 strategy and 
services changes in consonance with these needs. 

144. The analysis of field mission reports shows that,  in four of 
the seven 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 moBt 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 little 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 
oareful 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 which budgets are prepared are usually made 
one year or more in advance of actual requirements, making the IRSI an 
inflexible institution. 

148. Some officials of government consider the IRSI to be a normal 
and continuing government expense whioh must be met.    Having provided 

_^ 
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the resources for it, there's not much concern about what IB being 
done with it.    On the other hand,  there are others who feel that the 
government should gradually disengage from a financing responsibility. 
Government financing 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 general have taken few measures to stimulate 
the use and effectiveness of IRSIs.    Not much thought has been pro- 
vided by governments on thiB issue yet,  on the other hand, the apparent 
satisj action 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 reflect 
itself in sufficient autonomy or operational flexibility for the in- 
stitution.     There are many administrative bureaucratic impediments 
which are plaoed on the top management of IRSIB SO that  their hands 
are in effect tied as far as shifting 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 decisions 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 itB work and how to staff the institutions to achieve the required 
results of the country.    In this case, the institution has had a most 
significant impact and has participated in the induatrial development 
of the country. 

E» Interrelationships with Industry 

151 • The definition of industry, from a practical point of view, 
inoludes all those enterprises providing manufacturing of goods for 
internal consumption and exports as well as those enterprises that 
provide industrial services.    In this context,  there have been innum- 
erable attempts to classify industry into large,  medium and small by 
utilization of parameters such as number of people "mployed,  capital 
investmsnt,  etc.    These definitions often vary lrom country to country. 
Nevertheless,  there  is a general national understanding of what are 
each of these three industry sub-categories without attempting to for- 
malize any définit ions for 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 leBs and large scale enterprises would essentially 
be above this figure. 

_a- 
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152. Industry is also viewed in terms of those enterprises that 
utilize modern equipment and are thereby susoeptible to the use of 
technology and methodology 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 toolB 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. 

T)3. 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 sophisticated industry  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 have not fully 
appreciated the potential benefits of R+D.     In countries where 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 requirement  or need for improved products, 
particularly for export, and of suitable government tax or other incen- 
tives for R+D,  medium scale induetry is not  inclined to use IRSI ser- 
vices. 

154, Small scale  industry is often too goographically dispersed to 
malee use of IRSI services.    These entrepreneurs do not usually have 
the time or the means to avail themselves of IRSI  services.    More im- 
portantly, such entrepreneurs lack the conceptual understanding to anal- 
yse and recognize that they 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 service from the IRSI and are not prepared to 
pay for any results of work that the IRSIs might undertake on their be- 
half.    Furthermore,  small-scale 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 efficient 
and modern industry which could supply alternative products of better 
quality and greater utility. 

155, Industry in general is often reluotant to use IRSI service», 
other than for routine analysis and testing, quality control, etc, for 
a number of other reasons, including: 

•   Suspicion by private industry of the IRBI-government re- 
lationship; 

«   Lack of information about IRSI objectives and functions) 
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* Lack of oonf idenoe in IRSI knowledge and experience in 
industrial problems and competency on specialized in- 
dustrial technology; 

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

* Belief that IRSI fees and costs are unreasonable (although 
industry is perfectly willing to pay for other services 
suoh as attorney fees, promotion and public relations). 

* Lack of IRSI appreciation of the ooat/benefit industrial 
motivation; 

* Difficulty in obtaining firm IRSI commi tinenta on delivery 
dates for services; 

* Lack of IRSI response speed due to bureaucratic procedure)». 

156. The seven IRSIs interviewed during the field missions report 
a total of 2,000 industry visits per year (in 1^77).    It is not known 
how effective such visits have been since there is little comparative 
data in regards to the numbers of industry oontracts 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 which can be uBed as a qualitative measurement, 
with qualification, of the interraction between IRSIs and industry. 

Favor/ Di s favor Scale 

1 2 3 4 5 3.1 

oannot determine, 
or very poor 

limited good vary high            average 
•arginai adequate good excellent   valu« 
or low very 

significant 
KOB.   of        3 7 4 11 

Gi /3!i tin j?i srally marginal record at most IRSIs in securing industry 
oontraots for significant services, the average value of "good" seems to 
reflect an optimism not yet realized in many institutes. 

158. It is of interest to indicate 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 to owl edge 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 industry committees oriented to the 
establishment of standards,  quality control  procedures and certification 
of products.    These activities have been considered by industry as 
exceedingly useful for their operations. 

160. Industry of the private Bector 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 presents a 
certain impediment for the industrialists who might  otherwise have com- 
piate confidence in the  IRSI.     Generally,  in those countries where  IRSI« 
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 projeots reviewed,  these are 
principally with national universities and foreign IRSIs. 

IRSI Interrelationships 

162. Relationships with other institutes usually have three pur- 
poses:    reoeiving technical assistance, extending technioal assistance, 
or exchanging information if the institutes are at about the sane level 
of sophistication.    In a number of cases, institutes in developing 
oountries 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 channel 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 ìB that Um !..v?.h:»3l.>si>vil sap between two institutes in devel- 
oping oountries is narrower than with institutes in industrialized 
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oountrieB. In these conditions, the assisted institut« oan more 
•asily 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 3pecial significance. They 
are usually the main source of theoretical knowledge in a country and 
a oertain amount of fundamental research is being carried out in uni- 
versity laboratories by graduate students and professors. On 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 Turicey. 

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). ThiB íB an indé- 
pendant association of organizations either actively engaged in tech- 
nological research (technical members) or interested in encouraging, 
promoting and supporting industrial research (sustaining members). 

166. The aims of WAITRO are to: assist the development 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 between members. Implementation of these aims 
includes: sponsoring technical meetings; training of personnel; in- 
formation exchange and improvement oí 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 common interest. 

167. Established in October 1/fO, WAITRO released in 1^72 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 Bet 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 197Ö, 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 technical information, 
and with institutes in industrialized countries,  notably 
the   Tropical Products Institute of the United Kingdom 
and the Denver Research Institute of USA.    The DRI 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 Tecnológicas (Colombia) 
sought to promote its growth by entering into general 
co-operation agreements with other national institutions 
concerned with technological development,  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 Research Institute  (CARIRI,  in 
Trinidad-Tobago),  established in 1971t 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 C. nada 
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 CODDT, 
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 
Scientific and Technical Research Institute  (Turkey) keeps 
special relations with the University of Istanbul under 
which auspices it was established.    A large proportion of 
the  senior staff originally cameirom the university and 
some  of this Btaff 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 
contaots for information purposes with,  among others, 
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Battali« (USA) and the Central Organization for Applied 
Soientific Research or TUO (Netherlanda).    Ite internai 
control system was patterned after,  and adapted from, 
well-established, successful institutes such as those two. 

Most  interesting to this study,  the MRD also has a twin- 
ning arrangement with the Yugoslav InBtitute of Zenifia 
from which it receives technical  assistance in the field 
of metallurgy.    Through this twinning arrangement, which 
is sponsored by UNIDO and financed under a UNDK/UNIDO 
project,  Zenica is retained as a sub-contractor and is 
providing assistance  in training and research.     The ac- 
tivities talee place at  the plant  site of a government- 
owned steel plant in Turtcey.    The  Yugoslav engineers and 
researchers conduct research 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 
research and development. 

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

• The Korea Institute of Soienoe 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 sore 
formal linkages for technological exchanges with a num- 
ber of sister organizations, viz. : 

Bat telle Memorial  Institute (USA) 
Research Triangle Institute (USA) 
Cornell University (USA) 
Mitsubishi Research Instituts  (Japan) 
Nippon Steel Corporation (Japan) 
TNO (Netherlands) 
Industrial Technology Research Institute (Taiwan) 

The principal sister organization has been Battalia sinos KIST was 
established with its oloss assistano« which was financed by U.S. bi- 
lateral aid.    First, Bat tel le and KIST staff carried out an extensive 
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survey of industry needs and demand in order to find out what kind of 
an institut« KIST should be.    Then Batteile helped in the seleotion 
and training of the original staff and was instrumental in finding 
Koreans who had acquired R+D experience in the US.    In addition to 
institutional and staff development,  the principal value whioh was 
obtained through this relationship concerns management of research 
and administration of research facilities.    Specifically,   Bat te lie 
contributed in Betting up the cost accounting system whioh is the 
backbone of the administrative procedures of KIST. 

G.     OVERALL ASSESSMENT 

Relevance 

169. The lack of a clearly stated mispion and set of  policy ob- 
jectives related to specific technological or industrial development 
policies in most IRSIs included in the sample removes the principal 
criterion upon which to make an assessment of relevance on an ob- 
jective basis.    Where such statements exist or are easily  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 degree 
of relevance of those IRSIs which are without meaningful guidanoe 
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 oan 
be reached regarding their work programmes,  i.e.,  functional activ- 
ities and their probable impact.    i'unctional coverage,  for example, 
is often so broad that, given the limitations on staff size and skill 
composition,  institutional capacity is oftsn and obviously spread 
too thin, further reducing the effectiveness of many IRSIs in 
developing countries. 

170. If the government is to establish new national technol- 
ogical and industrial policies,  plans,  and programmes or improve 
existing ones,  the contribution of the IRSI can be significant but 
the evaluation results indicate that IRSI contributions to government 
decisione on industrialization have most often been minimal.    With one 
exception, the IRSIs analyzed during the field missions 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  source of 
assistance, since government in every instance was responsible for 
establishment of the institute.    IRSI staff do serve on various 
government committees from time to time, but it is clear that there 
is no consistent attempt on the part of most governments to regularly 
use IRSI expertise in planning and similar functions. 

171. There is a tsndency on the part of some to blame the IRSI 
itself for its inability to serve as an active partner in its country's 
national industrial development process, but the blame cannot be at- 
tributed to the IRSI alone.    Where there is an effective development 
infrastructure which integrates and interrelates the activities of 
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government,  industry,   IRSIs and other elements,   the potential for 
effective IRSI performance  is strong.    If theBe element» do not 
exist,  or are  ineffectual,   the best-designed and motivated IRSI in 
the world will probably fail.    When governments criticize their IRSIs 
for failure to perform,   the governments should look first at their 
own policies,   direction and supporting measures.     Similarly,   industry, 
which iß  inclined to criticize IRSI   ability to perform necessary 
services,   should examine closely the extent of itB 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 ìB most 
likely to lead to R+D contracts.     They have both competence and fac- 
ilities to move R+D results to the  commercialization Btage.     While 
reoeiving 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 environ- 
ment for industrialization  and development which has been clearly 
established through government policy. 

173. The lees successful IRSIs  are those that  seemingly have no 
clear understanding of  the ne?ds of   industry.    These neither 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 functional coverse. 
They expend most of their efforts on routine,  supporting services 
work.     It  ìB 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 industrialization and R+D. 

Performance 

174. The consensus of opinion reached by participants in the 
•valuation analyses is that,  except  for proviBion 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 industrias are seldom clientB.    Too much emphasis is 
plaoed 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 questionable value other than to a very long- 
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t«rm development objective.    Very little involvement is indicated by 
IRSI« 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 oapacitieB. 

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 in Phase II.     There is little 
evidence that the majority of IRSIs are (or can;  carrying out  inno- 
vative or strategic research and the well known problems of pilot- 
scale research and commercialization of research results have been 
observed, with a few significant exceptions. 

17t>. 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 between    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 sicills to develop 
or screen projects and the methodology to evaluate the results of 
such work.    Effective programmes of communicating with potential 
clients, vis-à-vis extension services,  industrial seminars and work- 
shops,   and other promotional activities are usually lacking. 

177. Providing services to industry, which should be a primary 
objective of most IRSIs, haB 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. 

Ho. At the same time,   the study indicates that  few IRSIs have 
made a serious attempt to conduct recurring induetry 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 perforaed 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-houBe" 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-scale 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- 
ment s 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 
nay not be able to identify or articulate their problems and,  in many 
instance: , do not have the capacity to recognize, and us« the technol- 
ogical 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 sore amenable to use of IRSI servioes, 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 technical services,  and their basic distrust of the IRSI- 
government relationship.    All too often,  IRSI staffs are not, by them- 
selves or by their institute policies, 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 servioes to clients. 
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1Ü5. With a few exceptions,   IRSI  linkages with other industrial 
institutions also need strengthening,  particularly with universities 
and other industrial  institutions:..    Twinning arrangements,  under 
carefully planned circumstances,   show ^reat   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 of many 
IRSIs 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  oi   such factors 
as client demand,   staff development and sicill composition,  management 
capacity, etc.     On  the other hand,   IRSI íacilities and equipment  were 
most  often equal  or superior to  the tasics  at hand. 

185. The question of impact,   as can be   seen i rom 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,  industry  needs ¡aid per- 
ceptions,  selectivity and relevance of policy objectives* functional 
activities and targeted beneficiaries,   level  oí  industrialization, 
etc.,   all of which  aifect the  ability of an   IRÜI to  provide effective 
services to clients.     Por a sponsor,   i.e.,   government,   industry,   or 
both,   it is the  "bottom-line"  of   the ledger  and should be an IRSI's 
raison d'etre.     From the general   assessment   of the  IRSIs included  in 
this exercise,   it   is clear that   while useful  services  are being ren- 
dered in most cases,   the potential of such   institutes  in industrial 
development is either under-utilized or not   understood on the part 
of governments and  industries.     This problem is exacerbated,   at  the 
same  time, by over optimistic expectations,   particularly regarding 
R+D results.     These  conditions  appear most   prevalent   in multi-branch 
institutes looated  in countries   in the earlier stages  of industriali- 
zation.    In the final analysis,   the only true measure  oi  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 to 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 syBtera 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 
has 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. On the basis of the «valuation of the IRSIs assisted by 
U1ÍDP/HNIDO together with the benefit of the review missions carried 
out to a selected number of IRFIs,  considerable practical experience 
was 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 Government:,   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 IRSI operation.    Therefore,  Section II has been included 
in an effort +0 provide advice to sponsors, institutionc, governments, 
and interested professionals on the operation of the IRSIB. 
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CHAPTE" ITI 

Improving Effectiveness of UNDl'/UNIDO Technical Cooperation 

A.    H-fining of Assist/jice 

188. Project riesig  is of critical  importance to the success of 
an institution-building project.     The overall  design   logic must be 
developed   initially by UNI!» and UNDP  in collaboration with the host 
government  and intended beneficiaries,   with subséquent 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  *n  internationally 
recruited  project manager. 

189. It   if important  and useful  for government,   when planning or 
expanding its own IRSI,   to peek advice and counsel  at  an early stage 
from development agencies and other governments who have sponsored 
successful   TPSIs.     In this way,  collective experience can be brought 
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  planning an IRSI to me^t 
national needs based on expected availability of resources,  project- 
ed demands,   and in cognizance of other limiting factors. 

190. UNDP  and UNIDO should develop programming guidelines for 
uee by its staff and as advice to governments for establishing new 
IRSls,  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 suggests the need for projects 
which are phased, with the first phase giving attention to the 
clarification of an IRSI*s purpose,  selection of policy objectives, 
and development of a growth strategy and plan, including subsequent 
project phases 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 
provided. 
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ovsr-«BPhasized.    Perhaps nor« than any other element of project design, 
these missione can contribute to the ultimate auocess of a project;    if 
inept or badly performed,  such missionu,  or their absence, can well con- 
tribute to project failure and the subsequent marginal impact of the IRSI. 
Important factors,  in a rough   order of sequence,  involved in a preparatory 
•ission 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 country programme 
after consultation between the government and UNDP/UNIDO. 

* If the country programme includes establishment of an 
IRSI, or strengthening and expanding the coverage of an 
existing IRSI,  the government and UNDP/UNIDO plan for a 
preparatory mission to identify and analyze industry 
problems    together,  identify project alternatives in- 
volving teohnical cooperation, and prepare a pr*1 iminary 
project design. 

* The preparatory mission will include members knowledgeable 
of the technological problems and technical cooperation 
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 necessary 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 
assistance, including drawing up a logical framework 
for the proposed project with emphasis on the develop- 
ment hypothesis (intended impact), project objeotive 
and function, intended results, an illustrative work 
programme, and suggested end-of-project status in- 
dicators. 

192. « intervention should take place at an tarl.v stags of mtrMfnt 
Planning for an I82It rather than to enter into the process after goveffc- 
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ment plans are already "set in concrete" and attempt to make changes. 
There is considerable support for the argument that in advisory mission 
•liould precede the preparatory mission, to coincide with the government's 
preliminary planning, for the purpose of defining more clearly the actual 
need for an IRSI vis-à-vis other options and to determine the policy 
objectives and functional activities it should eventually perform in 
accordance with the country's industrial development objectives and 
priorities.  UNDP/UNIDO should not support projects designed to create 
IKSIS 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 IRSI with unrealistic 
expectations, government should be advised of the inherent dangers and 
UNDP/UNIDO assistance ought to be confined to a feasible project of 
limited scope« 

193»    Before supporting the establishment or uignificant enlargement 
of an IH3I, UNJP and UNIDO should advise the government sponsor to under- 
take an initial planning phase of pernups one to two years duration during 
which all necessary arrangements would be nade concerning the long-term 
programme of the institute, its structure and policy objectives, resources 
relations with industry, etc. When this planning is finished, and if the 
decision is made to continue, the government would b" in a much stronger 
position to meet the prerequisite!; necessary for establishment of tne 
1KSI and initiation of project operations, a  stand-by UNIDO-organized 
working group could be established in order to provide written anc on- 
site advice and recommendations to governments regarding such critical 
questions as alternative ways of financing IHSIs, staff development, 
equipment req ui remen te, etc.  UNIDO should also o^'fer governments • ¡uide- 
lines and advice on criteria for the selection of IR^I stai'/ and manage- 
ment personnel, including plans for staff and career development. 

194»    UNDP/UNIDO projects should include provision in the work plan 
for a proper balance of necessary theoretical, practica?, and on-the-job 
training, based on identified need instead of the usual approach of pro- 
viding postgraduate academic training, ¿jnphasis should be placea on 
"learning by doing" through in-plant or in-IriSI training, including 
twinning arrangements which needs to be a part of the project budget. 
All training activities should be undertaken in consonance with a pre- 
established IHSI professional staff development programme. 

19?»    The outputs of technical 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 is 
institution-building, then tue outputs should be in terms of increased 
IHSI capability to perform a «peoified functional activity(s). existing 

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 increased capability 
being measured in terms of expected services to be derived from it. 

- -»- 
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196« A convenient way of dealing with institution-building # 
output! for IRSI a is by reference to the concept of "activity modulée". 
Activity modules have been defined as service units which will perfora 
specific tasks 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 functional activities.    When 
planning activity modules,   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 or contemplated for the near future, 
and prepare a growth plan and strategy for the module. 

1.97. Governments 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 tine the 
long-tern implications and commitments of such actions which concern 
planning and direction,  continuing financing, and management of the 
IRSIs.    Project designs must take such factors into consideration as 
critical assumptions so that governments will understand their con- 
tinuing obligation to provide assistance and support to the IRSIs 
during and after completion of the project.    Since 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/UMIDO 
might be wasted* 

B«    Implementation and Evaluation 

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 
co-ordinatea so that soma counterparts were in training outside of the 
country while the experts wer« 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 project work Brìgflffgttr 
and the job descriptions for experts, should reflect the prime importance 
of staff development in institution-building IRSI projects. 

199* Long-term expertise was often offered to governments without 
assessing the level of technological development and the availability of 
experienced professionals in the country.    There is some debate as to the 
relative advantages of the use of a few,  long-term experts vis-à-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 a twinning arrangement or linkage between fledgling and 
more advanced IRSIs, preferably one from a developin^country depending 
on the needs and availability of expertise.    Through suoh a 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 IRSIs.    Long-term experts should not be ruled out; 
however,  the need for them should be oarefully evaluated on the basis 
of country and projeot requirements. 

•   Refer also to UMIDO/EX/65 pp. 3-4 
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200. In any event, the first task of a project manager, working 
in close coopération with his counterpart, usually the IRSI director 
or division chief, is to develop a detailed work programme which will 
produce 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 critical 
assumptions occur or other conditions change which require a reassess- 
ment and perhaps redesign of the project logic, including the expected 
results. It is not critical that the actual results be exactly as 
originally planned but that they représenta reasonable achievement 
given the project's immediate objective and other factors« 

Prerequisites 

201. In the consideration of the above suggestions concerning the 
improvement of UNDP/UNIDO assistance, there are some further measures 
that are considered important. These relate to prerequisites which 
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 
the implementation phases Of project after these actions should be 
considered by UNLP/UNIDO before formally authorizing the start of 
project operations! 

* The government should have completed the neoessary 
legislative aotion to legally and formally establish 
an ISSI 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 y«*rs and inoluding provision for in- 
cremental growth of the institution within and 
beyond this period. 

* The function, authority and composition of the 
governing board of the IR¿I be clearly established. 

* Definition of the participation and cooperation 

required from other infrastruoturai seotors in 
the country whioh need to participate with the 
IRSI in the industrial development activities 
foreseen. These other elements should includa 
development banks, pubi io and private enterprise) 
seotors, government and universities. 

• P» 
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* Career and staff development schemes would have been 
articulated for the IRSI Btaff. 

* Linkages would have been formalised with other similar 
institutions, usually outside the country, to support 
the proposed work envisaged. 

* A survey of industrial needs would have been carried 
out with the identification of the potential oliente. 

* The appointment of a minimum group of national profes- 
sionals would hare taken place to enable the institu- 
tion to start its work. 

* The responsibilities and authority of the national 
IH8I director would have been clearly established. 

* Buildings for the proposed institute would be available. 

CHAPTER IV 

¡Mgrovjn« Ptrformance and Imnact at p||g 

A*    CUrifviM OH«^fTÎT 

National Planning 
ml *   vIn *i°h country» a number of national decisions are made, or 
need to be made, as to the amount,  types,  location and timing of in- 
dustrial requirements.    These decisions then determine the kinds of 
funotions and institutions needed.    Por example, a policy of concentrat- 
ing on widespread, small-scale private industry requires completely 
^íí'íüí indtt,trial 8UW)ort institutions than does a policy emphasizing 
* limited number of large, public manufacturing plants.    The technology, 
financing, skills and advice needed will also depend on the type of in- 
dustry.    Unfortunately,  institutions are often created to carry out Pro- 
motional or support functions before any clear national industrial policy 
has been established.    Where the basic factors of »mission or purpose- 
orientation" are ignored, an IRSI», usefulness and relévanos in relation 
to national priorities and resource allocations will be questionable 
or a matter of chance. 

203. There is an obvious requirement for governments to select and 
determine the priorities of research as related to development.    Ideally, 
this would involve science and technology planning, polioy-making and 
»olioy instrument, which can be viewed a. independent variable. Influenc- 
ing ecience and technology funotions and consisting of1    (a)    a demand 
«roup (demand for an absorption of technology) j    (b)    a supply grout, 
}*? î?*^"1!8' S * T Mrvi0"» ~* "uro., of research skills?, ^nd 
(0)    linkage between the economy'e SAT system and its productive 
system. 

204. Under euch conditions, a technology polioy would require the 
MI«« purpoee or role to be tailored to epecifio requirements thereby 

P—». OP oTT 
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linking it with industry and government in an operational sense 
and strengthening as well as creating an environment for growth 
by its deepening influences on industrial strategy.    Such a policy 
might also involve monitoring "technology transfer" in the national 
interest and  ìB needed to strengthen and safeguard the IRSI as a 
policy   instrument which advances  the technological,  economic,   social 
and etuical  values  of technology  transfers.    Policy support of this 
type will aleo enable  the IRSI to  improve its 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 in privately   oriented sectors, however,  not to place an IRSI 
in the difficult position of requiring the confidence of the  industry 
whom it  ie intended   to serve while at the same   time being an element 
of the  government structure which oversees or regulates industrial 
activity,  including  technology transfer,   in that sector. 

V>f1t 0% Such guidance is of critical  importance  to IRSI management 
and ita board of directors in determining institutional strategy 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. 

206t While the existence of national science,  technology and 
industrial policies cannot be a prerequisite for the establishment of 
a mission-oriented institute, particularly in the lesser developing 
countries, there is no substitute for effective government guidance 
and review on a continuing basis unless the IRSI receives considerable 
direction and support from the industry it is intended to serve.    In 
the absence of such policies, other techniques for establishing and 
reviewing a "purpose-orientation1* are suggested in some of the follow- 
ing sections as part of an IRSI1 s growth process. 

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's overall institutional infrastructure in 
relation to the support that they are to give the economic, social, 
industrial, and technological development which is projected in govern- 
ment Diane.    It is neoeesary to harmonize all of those institutions into 
a cohesive total system geared to meeting the demands of industry while 
being tools for implementing policies and programmes for future industrial 
development.    The totality of these industrial institutions, particularly 
government policy entities, development banks,  industry and universities, 
should form an infrastructure and work as a comprehensive industrial 
service support system.   IBSIs are a viable option for developing oountries 
only if they axe reoomiied as one element of such an infrastructure de- 
dicated to national industrial growth and development goals. 
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208. An effective institutional  infrastructure for industrial 
development can only perform well   if there Ì3 a continuous dialogue 
among all elements.    This dialogue,  and an active role by the govern- 
ment in the guidance and direction of the IHSI,   is critical parti- 
cularly where industry is m an  initial  stage of development, where 
clear cut technological and   industry policies and plans are not avail- 
able, and where linkages with industry am m the rudimentary stages 
(Desa,  o£.  cit.). 

209« A second necessary condition  in the caBe of government 
created institutions is for the government to be prepared  to support 
them for an extended period and establish the policies and environment 
discussed above which will enable  them to grow and mature.     In a number 
of instances,   governments have established multi-branch and multi- 
purpose ItfSIs 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 IHSI  witn a limited purposer  at least 
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 activi- 
ties are not already being performed,  or cannot be performed effect- 
ively by some existing or intermediary institution. 

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

* Is the IH3I new or already established and functioning? 

* Is the IH3I intended  to be  Bingle-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 »ubstitution, 
modernization,  advanced technology? 

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

2D'. A UNIDO study on industrial  institutional infrastructure 
suggests that there are some searching questions which all   institutions 
within the infrastructure should continually ask of themselves.    These 
questions are particularly împortnnt to governments,   sponsor ; and to the 
IRSI managers in defining their role in the development processi 

* Is their structure adequate for the performare e   >f 
their responsibilities?    Are  they properly dtrt'n.ed and 
organized and do  th'y form a cohesive servici' ¡.;vr. tern? 

* Institutional  Infrastructure for  Industrial Developer 
UNIDO/ICIS. *6.  July  : >T! 
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Ar« their programmes properly oriented toward« national 
development goals and do they concentrate sufficiently 
on new industrial priorities such as increased national 
processing of natural resouroes, development of small- 
soale industries and expanding training of industrial 
manpower? 

00 the •otiona of these institutions result from 
consultation with industry;    are they fully integrated 
with industry's operations}    and do they practically 
meet industry's needs? 

Are the attitudes of institutions and their staff based 
on concepts of cooperative, dynamic service to industry, 
to the use of the industrial products, and to the people 
of the country as a whole, as well as an appreciation of 
the international implications of their institutional 
work? 

IRSI Polioy Objectives 

?1?.       Both IHSIs and their sponsors must collectively examine and 
articulate an IRSI's polioy obj«otiv«s*to ascertain that it is or will 
be engaged appropriately in programmes and projects whioh raíate to 
national development goals and priorities.    It cannot be expected that 
in many developing countries the governments are vet in the position 
to »rtioulatt national development goals in such terms to have maaniny 
ana dirtetion for the programmes and activities of IMIs.   Along the 
•ame lines, some governments do not usually have the staff or capabi- 
lities to evaluate in any depth the potential impact of IRSI s aotivities 
and little attempt is made to do so.   Therefore, ]j" p^gfftio terms it 

% W ttt »»tic WWoiyilito Of the IRSI staff itself to ola« if 
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213«       Considering polioy objective» as related to national developsent 
goals, the greatest development impeot is likely to derive from efforts 
to increase utilisation of indigenous raw materials whioh in turn has 
potential impact o* nearly «11 elements of industrial development. 
Development of new technology can have desirable results in teme of 
import substitution, increasing national output and reducing the foreign 
trade deficit.    Improvements in existing industries while having an in- 
direct impaot on import substitution, will have a direot effect on in- 
creasing national output by improving productivity, etc., and on reduc- 
tion of the foreign trade defioit through production of quality export- 
able products or through adaptation of industry products or prooesses 
to Met ourrrat and fatar« needs for goods now imported.   Technology 
transfer «ad adaptation «ma have perhaps the strongest impact on de- 
velopment goals if the transfer is suitable or appropriât« for the 
national ooaditioae.   The limited involvement to date of IRBIs in 
transfer and adaptation of technology suggest« again the laok of clear 
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'jovernment policy on acquisition of technology along with effective 
mechanisms to regulate importation and encourage  stronger IKS1  in- 
volvement in  the  technological phases of the transfer process. 

?14» A feasible exercise for government sponsored IRSIs would 
involve ranking current or planned policy objectives and functional 
activities against major development ¿joals,   in an attempt to deter- 
mine both tneir relevance and priority and where   the strength and 
weaknesses of  the  IRSI lie.    Prom such an analysis, measures can be 
taken to strengthen  IKLil operations where skill  and capabilities are 
already available or   to add skill and capabilities where these are 
non-existent or inadéquat».    Without such an attempt and in tne absence 
of detailed government planning,  and given the  general  characteristics 
of poor industry linkage,  an IKSI  is apt to flounder and provide ser- 
vices of a marginal nature.* 

Client Identification and Needs 

215. Where government priorities have not as yet been articulated 
in terms that provide guidance to IRSI management, an alternative is 
to identify clearly  the intended beneficiaries of the IHS1 services, 
that is,  government and industry clients.    It is   then essential  to 
make a 3urvey of their demands and potential needs,  and develop mech- 
anisms and processes for continuing surveys of  their requirements. 
Experience indicate:;  that the lack of these types of surveys  is at 
least partly to blame for the frequent misdirection uf IRSIs and their 
inability to attract clients who really have need for or want  their 
services. 

216» Client surveys in the lesser developed  countries will  probably 
show that industry demands are focussed initially on analysis and testing 
services.    If  this is the case,   the IRSI  can take advantage of this op- 
portunity to develop strong working relationships with industry.   Both 
the institute and tue industry learn in tne process,    niith time and 
generation of confidence,  industry will bring larger and more  sophisti- 
cated problems  to  the IKSI. 

217. An IRSI has a greater potential demand for continuing surveys 
of industry's current   md future needs than is usually realized.    Such 
surveys can be equally important to industries,  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 IRSI to help meet the needs 30 identified. 
While the primary or initial  intent of such surveys is to identify the 
needs of clients,   the very surveys themselves can become a service to 
botn the IHSI3,  who establish working relationships with industry, and 
industry itself since they will contain aggregate 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. 
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21Ö. Information detailing industrial opportunities or needs 
is generally available from a variety of sources and can be gathered 
through several means.    In some cases,   information can readily be 
obtained from government or industry associations,  while in other 
instances, industry itself is the only possible source.   The best 
method of obtaining survey data will depend on the exaot type of 
information being «ought as well as the needs of the potential end 
user.    Examples of useful inforna ti on are: 

• Availability, price and/or quality of raw material 
used} 

• Projected infrastructure capabilities or oapacitiesj 

• Commercial 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} 

• Forecasting of business trends using, e.g., the 
Delphi  technique; 

• Prooess and product ^esi^ mo^f^t^n and refinement; 

• Opportunity studies for new business opportunities. 

Qovernment 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 to analyze 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 tfemre is a seller's market, 
industry will Beldom recognize its need for assistance from an IRSI 
and is rarely motivated for research.    In such circumstances,  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. 

220% Often industry steff itself does not qualify to undertake this 
work or independent counsel is sought.    This is especially true, of 
oourse, in the casa of small-scale industry sector.    As an IRSI accu- 
mulates and maintains current data bamka of information im arwas such as 
the above,  its qualifications and ability for serving industry and govern- 
ment will increase and both will find increasing oooasions to turn to ths 
IRSI for guidance.    Furthermore,  the ability of the IRSI to select and 
monitor its own in-house rt+D activities will be sharply improved. 
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2?1. ObviouBly,  financial support is required to undertake 
industry surveys but where the IRSI ii subsidized by the government, 
its management should examine carefully the benefits they can accrue 
fro« 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 feasibility studies for investigation of 
industrial opportunities, studies of trends,  etc; 

* Investigate natural resources; 

* Prepare industrial or sector surveys} 

* Provide inputs for national planning. 

?22, Client surveys can represent the first step in a selective 
programme strategy for achieving a critical mass and spécialisation as 
appropriate  to the country's economy.    In the absenoe of other guidance, 

ìli it will help government and IRSI management to determine the present and 
poièntial needs of industry, on the basis of which a few high priority 
area» would be selected for specialization and concentration of efforts« 

Limitations and Target Industries 

223. An 1RS? cannot be expected to play all of the many roles 
needed to establish new induatry.    While an IRSI can provide Borne 
oritioal building blocks,   industry must normally carry the bulk of 
the load such aa engineerin». management,  financing, »to.   It is Mr 
realistic to expect an IRSI   to deliver turn-key project» or even produce 
product» prototype» ready for production.    To do eo requires much too 
specialized know-how and to achieve it would use up too much of the 
institute'» capacity so that it cannot serve a sufficient number of 
client». 

224. There are similar problems in giving too much concentration 
to aow 11 industry.    An IRSI should have equipment and skills of a more 
advanced type than it» customers.    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 
•iie of an IRSI in,  in order» of magnitude,  too smalli    and the national 
impact of helping just a few small enterprises would be insignificant. 
If there is no advanced induatry in the country,  or planned for the near 
future,  there will be only a marginally important market fornaearoh and 
the institute might better oonoentrate on basic or extension services 
with research, if any, being of a long-term strategic nature. 
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22e), The arguments for serving larger and more advanced industry 
are strong.   R+D is by its nature sophisticated and advanced and only 
when it works for large and capable companies can results 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 m-house research rather 
than aiming at process and product development.    This is based on  the 
proposition, accepted in this staff report,   that an IRSI cannot create 
industry.    It only helpa existing industry.    Grass-root, research-based 
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.    Strategjging and Planning for Growth and Relevance 

1.    Growth Strategy 

226, Many of the problems, delays and failures which have impeded 
the institutional development, maturity and viability of IRSI s can be 
traced to a lack of adequate planning and an assumption that a success- 
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 cognis- 
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 res- 
ponsive to government development objectives. 

2?7, Given the existence of explicit government policies, or alter- 
native methods of inferring them as discussed just above, and a clear set 
of IRSI policy objectives, an institutional growth strategy is needed 
which will relate and coordinate the sub-strategies of staff development. 
functional activities,  research and development, facilities, financing. 
and management,  encompassing at least three future five-year growth 
periods, and which provides for incremental growth in staff and service» 
responsive to government priorities and industrial needs.    Such a growth 
plan should be considered as a guidepost and not a blueprint, to be re- 
vised as changes occur in government policies, industry needs and demands, 
and other basi o assumptions, and be flexible enough to permit exploita- 
tion of unforeseeen opportunities.    An institutional development plan 
should also include any desired expansion of coverage, new policy object- 
ives, and/or assumption of new functional activities with due considera- 
tion to probable constraints,  reasonable expectations on the part of 
sponsors and/or clients, and in consideration of similar growth patterns 
by other industrial institutions. 

??S* I« the less developed countries, R+D in terms of innovation 
solving diffioult problems is in small demand.    IRSI s in such countries 
have very limited opportunity or even    apability for work of an advanced 
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nature.    This only increases the importance of planning IRSI develop- 
ment in Buch a way that it can accommodate the immediate and more 
simple needs while at the  same time building a capacity for more 
so; "lieticated 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 on the basis of the equivalent 
of a 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 objectives; 

* Survey results and assessment of industrial demand 
and needs; 

* Organisation and management,  including policy 
direction and programming; 

* Staff development and compensation schemes; 

* Financing 

* Management including evaluation and reprogrammingl 
* Functional activities  (activity modules). 

Principles* 

2)0* In developing a strategy and growth plan for an IRSI,  there 
ars a number of principias postulated on the basis of experience which 
oan be usefully considered.   They include: 

* Institution-building and growth is a continuous 
and dynamio process.    As it grows, an IRSI needs 
to change, shedding off some activities and assum- 
ing others, hopefully, those which are more relevant 
and sophisticated.    An IRSI's growth plan must be 
realistic, initiated gradually as resources and 
needs occur, with recognition that full maturity 
and viability will require a considerable length 
of time; 

* There must be a target industry(ies) and/or govern- 
ment agency ( i es) which needs (or will need) the ser- 
vices to be offered by the IRSI.    It is illusory to 
assume that the mere présenos of an IRSI will itself 
oréate such targets and demand ; 

* Highly qualified and motivated professional staff is 
* flh* qu* no»»   Plans must make it possible to 
attraot,  train and retain ooapetent professional staff, 
looal or expatriate, who have proper aoadoaio training 
and practical experience. 

• i#e WB67ffl/o$, pp 1-é 
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* Sufficient autonomy and flexibility must be provided. 
Otherwise bureaucratic controls,  coupled with un- 
motivated or poorly qualified staff,  will permit very 
little innovative and creative work and  the IRSI, at 
beat,  will develop  into a routine  testing organization; 

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

* An IRSI'8 plans must be flexible so that unforeseen 
opportunities may toe taken advantage of either in terms 
of induatry and government demande or the particular 
unique oapabilitie» of existing staff and facilities; 

* Unsuccessful activities and unproductive staff must be 
culled out; 

* Adequate and continuing financing must be assured with 
full realization that such finanoing will be required 
for a long time« 

231.        Obviously,  there can be no standard growth plan as the condi- 
tions in every country and in every branch are quite different.    Sows 
of the developing countries in the more advanced stages are planning 
industries which can conpete on the open world market.    Muoh of the 
experience of developed countries 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 research facili- 
ties that are present in the rich or developed countries. Their problea 
is to find a proper strategy and decide upon the sequence, pace and scope 
of the various institutions to be built. 

?32.        In countries in the very early stages of development, 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 
purchased, or established by setting up foreign designed plants.    In 
such countries,  the concept of appropriate technology n«B more relevance 
*nd institutions need a strategy different from the conventional ones so 
off n copied from the developed countries.    The task ie much more dif- 
ficult. 

Government Support 

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

• Requiring or encouraging prpduot quality oontrol 
through IRSI approval or certification; 

• Contracting for IRSI servios« to survey industrial 
branches for the purpose of identifying problems 
and re commending means of improvement, e.g., use 
of local rather than imported inputs, increasing 
production efficiency, seleotion of produots, cost 
oontrol, eto i 
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*    Requiring or facilitating cooperation with other 
industrial institutions, e.g., development cor- 
porations and banks  (techno-econoraic studies), 
small-scale industry promotion,  investigation of 
indigenous resources. 

234« Obligatory requirements by governments for industry use of 
IHSIs' 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 indus- 
trial sector.    Such certifications can be subsidized,   if necessary, 
through value-added taxes or similar incentives but in so far as the 
IRSI is concerned,  particularly  those serving the private  sector, Buch 
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»          Perhaps,   the most useful  function a government can perform, 
other than giving continuing advice on national industrial priorities, 
is to provide the IRSI with a sufficient general subsidy  to get it 
through the early start-up and growth years and then gradually reduce 
this subsidy while, at the same time,  increasing government contracts 
for specific IRSI services and support for strategic research and provid- 
ing incentives 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 then.    This problem was 
discussed in detail m a recent UNDP/UNIDO Evaluation Study of Textile 
Centres.* While they overlap,   the major elements includes 

Early establishment of key conditions; 

Establishing an appropriate strategy} 

Staff development; 

• Establishment of an adequate knowledge basai 

• Utilisation of developing capacitiesj 

• Achievement of institutional maturity and viability. 

Mlm to recognize these stage» can result in unrealistic expectation, 
and subsequent disapnelntments.— 

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

Level A 

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

•   WHO Funded and Supporting Activities in the Textile Industry 
Sector,  ID/B/C.3/73, 19 October 1978 
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surveys,   ínü+nmRnt.ition,      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 specifications,  quality control, 
feasibility studies,   long-range forecasting,   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  technology,  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 IRSI a.    Examples of such modules are:    management) 
administrative services;    technical information)    programme and industrial 
liaison,  shop and service facilities) R+D laboratories)  pilot plants) 
analysis and testing laboratories!  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, bit will be added at appropriate growth phases« 

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

* Premises with appropriai» utilities, work-benches, 
furniture, chemical hoods, equipment,  location, etc.) 

* Equipment - major, minor, and expendable - spare 
parts, safety equipment, handbooks and manuals; 

* Professional 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; 

* Marketing 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 special 
ooasidsration if the IRSI is to perform in an effective manner. In addi- 
tion to premises, offioe furniture, offioe equipment, eto«, the following 
are of extreme impórtanos1 
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* Organization,  established lines of communication, 
assignment of authority and responsibility, job 
definition, general operational policies; 

* Personnel functions - staff contracts, 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 unrestricted projects,  project approval and imple- 
mentation forms,  reporting,   cost controls,  project 
termination,  etc. 

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 servioes 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 activities, as well as to the long-term projected 
opportunities. 

2.    Research Strategy 

242« Ideally, an IRSI re sear oh programme in its area of pre-determined 
oove rage should represent the operating level of a national science 
policy 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 investments, plan for necessary linkages, etc. 

Strategic v. Taotioal 

243« In some of the least developed countries, there may not be 
a significant industry needing advanced services of an IRSI but one may 
have reason to expect that within ten to fifteen years the market for 
researoh will be there and of great importance.    It takes time to develop 
advanced 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 
oalled strategic research, while catering to immediate researoh needs, 
if they exist, may be tensed taotioal research. 

—-Mm 
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244«    The government must pay for strategic research as there will 
be no other financing source but industry should be invited to serve 
on steering 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, computer application or computer 
building, solid-state technology, explosive forming, new energy resources, 
bio-chemical conversions of waste, etc. It must be understood by the 
sponsors that the purpose is not primarily to produce some invention but 
to develop know-how and skills believed to have a market in the future. 
Some new process or product may result but should not be the yardstick 
of success. The important output of strategic research is skilled people 
and research faoiljties. 

245. In the less developed countries, R+D in terms of innovation and 
soxvmg difficult problems is in amali demand, and IH¿Is 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 
bs 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 high. 

246. A research strategy involves making some assumptions in 
developing operating policies with respect to a number of important 
parameters which includei 

* Who« 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; 

* 3il«otion of priorities, i.e., emphasis on routine 
non-research services and consulting or extension 
services vis-A-vis more sophisticated services and 
applied research; 

* fímmVI narrili ¿«e*» availability of skilled re- 
searohers (national v. foreign), need for staff 
training programmes, mechanisms to motivate ¿t+D 
staff, appropriate management, etc; 

totent of engineering involvement, i.e., concentra- 
tion on the scientific approach to solve basic 
problems and produce knowledge with industry and/or 
engineering consulting firms   applying the results 
vis-à-vis the IRSI involvement in pilot scale proto- 
type developments and plant design* 
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In-house v.  Directed Research 

247% Anotner aspect of research strategy involves in-house research. 
Such  research can be planned in terms of staff development (to familiar- 
ize  them with and find   .ppucations for advanced  technology),  to develop 
new products ur processes,   to find new uses for local components or raw 
materials,   etc.    A proper balance between an   .n-houae and outeide work 
must  be achieved.    Toe much  in-houae work keeps  the  IRSI  staff  insulated 
and witnuut   . ndustnal  feedback.    Un  the other hand,   sponsored projects 
may ba   too   trivial   to develop   tue  ¡staff and provide  job satisfaction or 
unrelated  to  the IRSI's prime mission.    As a óuide,   the more mature 
IRSIs  do not  usually permit more  than 2<ff» of  their  staff  time  for  ìn- 
hoose  research.    In any «vent,   the  sane conditions of practicability 
and applicability of tactical or sponsored research should apply. 

?48. Another useful  strategy is   to give priority  to activities 
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 
thin  to do for them what they ought to do themselves.    Routine and simple 
testin¿,  rather than more sophisticated 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-research 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 e stabil she e the focus of an IRSI's activities.     It is important 
to avoid R+D which clearly has no 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.    It  is unlikely that an 
IRSI will conduct original or basic research but rather will devote ltB 
R+D energies to application of existing knowledge for local needs. 
There is no way to define the appropriate level of R+D sophistication 
except on the basis of impact on country economic development and the 
actual or projected level of industrialization.    The tendency for re- 
Marchers everywhere IB to be involved in research on the frontiers of 
knowledge but this should be rejected in the majority of caseB 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 countries with little or no 
relovanoe to demonstrated industrial need is a luxury that few countries 
91» •ff?rd. 

Pilot Plants 

250» another approach, sometimes utilised, but with varying degrees 
of success,  is to go all the way through pilot-soale plant design and 
even to construction, start-up, and "hand holding" until viable produc- 
tion is achieved.   Thia approaoh can be successful and economic in 
••mil or less developed countries where the technology is traditional 
and simple and the projeots are small«    However,  if this approaoh is 
used for developing complicated and large-scale processes, e.g., 
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petrochemical,   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. 

2S]# The ineffective and costly experience of both developed and 
developing countries in the use of pilot plants underscores the import- 
ance of giving careful  consideration to thiu  subject an developing a 
research strategy.    The purpose  of a pilot plant should be  to bridge 
the gap between the laboratory researcher anc   the plant design.    This 
is a difficult task which is likely to fail  if not undertaken in close 
cooperation with a capable industrial counterpart.    General purpose 
pilot plants have generally proved to be uneconomic ana ineffective. 
Their use for market research and as a means  of attracting       investors 
has also been disappointing and there are usually serious problems con- 
nected with scaling down operations.    On the  otner hand,  use of pilot- 
scale plants for demonstration,   training and  testing (e.g.,   for procesr 
experiments and testing raw materials),  oas been more promising and cost- 
effective, particularly in single-branch IHSIs.    While there are undoubted- 
ly conditions which will .justify the use of pilot plants,  the hi¿;h cost 
and  .'iak of such a strategy and the "Bunk"  investment required 3hould be 
carefully considered by IRSI managers and their sponsors. 

Securing Clients 

2?2 , While  there is no Bubstitute for demonstrated IRòI capability, 
an IRSI should make a considerable effort to promote its services through 
use of sucri devices as publications,  industriai seminars,  plant visits, 
self-initiated surveys of common problems,  dissemination and application 
of general technological  information,  involvement of government and in- 
dustry representatives on board of directors and other ad hoc committees, 
short term staff exchanges,  etc.    In addition,   it might also perform 
certain 3elf-initiated surveys of common industry issues which can further 
reveal  1 ta deficiencies and needs.    TheBe 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 doin¿ successful projects in 
close cooperation with them.    Only when the researchers become intimately 
involved with the industry they are to serve will they discover the needs 
whioh they can satisfy. 

253. In terms of government clients, an IRSI can provide significant 
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 capabilities in these areas. 
There are a number of techniques for securing clients which can be 
considered including the following: 
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Directed us«  auch asi 

* Compulsory quality control} 

* IRSI included in government planning machinery; 

* IRSI recommendation! required for licenses or 
other government support; 

* Sole source in centralized economie!. 

Government stimulation to industry such as: 

* Researoh expenses refunded in full or partly; 

* Financing of prototypes; 

* Soft loans,  etc., when research results are being 
commercia lised; 

* Tax benefits and other protection and/or incantivi«. 

Government assistance to the IRSXt 

* A researoh council or similar agency provides grants 
for strategic research; 

* Award of R-t-D contracts directly to IRSIs; 

* Purchase of specific servioes. 

3.    Management Strategy 

Staff Development 

254« It is a clear finding of the evaluation exercise that the 
»basaos or inadequacy of staff development plans has been a major 
obstacle to the growth and suoceaa of IRSIs in the developing countries. 
This deficiency ooapled with high staff turn-ever caused by non-competi- 
tive salaries and unattractive conditions of service,  can quickly lead 
to stagnation of institutional development. 

2?5» Good IRSI leadership is the most predominant re uirement for 
staff motivation and morale.    It is the director's responsibility to 
••sure that government provides as part of the IRSI'a charter or mandate 
a workable professional staff development and oareer policy which in- 
cludes, to the extent possible, the following elementes 

* Selection of personnel based on qualifications and 
experienoe; 

* Establishment of training programmes within the 
institut« and industry whioa define the methodology 
of researoh,  team work,  specialisation, adaptation 
to looal conditions, identification of needs and 
priorities,  sxtension work and public relations; 
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* S»*»n»»l activities such as specialised trainin« 
«broad ai appropriate, sabbatical leaves for re- 
search and study, participation in national and 
international professional seminars,  TCDC acti- 
vities, workshops, societies, etc.; 

* Ability to recruit specialists either national 
or expatriates well in advance of needt 

* Ssohanp of staff with universities,  other techno- 
logical institutions, and industry. 

25¿* It can be useful to use the activity module concept previously 
described in developing and planning staff size and skills composition. 
As activity module should not be established unless at least one senior 
professional, two junior professionals, and several  technicians are avail- 
able, i.e., a critical 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 better be deferred until a latter phase. 

257. It is important to define the ratio of professionals to non- 
professionals for the various activity module.    This ratio will vary 
according to government and IRSI policy and the character and require- 
ments of the activity module.    For example,  it is usual to maintain a 
ratio of ltl to 1:2 between professionals and non-professionals in a 
research and development module, whereas in analysis and test modules, 
pilot plants,  »«rvices and shop modules, and administrative services, 
the ratio will be as high as 1:4 to 1:3.    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 staff to rsleass the junior professionals for more important work. 
The ratio between technical and administrative staff should be kept as 
low as possible in order to maximize technical inputs. 

258. Skills composition is equally important.    Academic training, 
Djr s£,  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 industrial 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 a good incentive programme).    If appropriate skills are not 
available,  it is desirable to dsfsr activation of a module until person- 
nel can be trained or acquired. 

259« Finally, it ia important to considsr minimum or "critical" 
sits.    An IRSI with lsss than ten professionals cannot possibly offer, 
in an effective manner, all of the services that may be required.    It 
is far better to limit the number of activity modules so that these oan 
onerate efficiently, rather than to spread the IRSI efforts too thinly 
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as is so often the case.    An IRSI with 30 to 40 professionals can be 
expected  to have the potential for performing effective  Services to 
industry and government,  but,  even so,  such services should be  limited 
to staff skills and capabilities.    The IRSI's reputation will be severe- 
ly damaged if services rendered are  inadequate. 

2^0« jtaff development is probably the jlowest and most difficult 
function to plan for, whether in extension services, supporting services. 
or R+D.     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 also contributi» to the so-callea "brain dram".    Staff 
training and development nave 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 IRSI necus to have 
a clear and consistent policy on development of professional staff m 
order to unsure institutional stability and maintain the ability to 
attract,   retain and/or replace competent s taf:'.    Juch a policy should 
include favourable working conditions compared with other sectors of 
the  society,  incentive«   md professional enhancement opportunities, 
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 

?M. 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 
organisation, policies and programmes need to conform to basic criteria 
essential for the efficient conduct of mission-oriented research and 
development and scientific and technical services.    These onteria in- 
cluda! 

* Nission or problem-oriented work should be carried 
out as far as possible within their respective 
operative seotors, e.g.,  individual enterprise, 
group enterprises, and government units; 

* Research units need a critical mass of personnel 
and facilities to be efiectivej 

* Efficiency of factor combination is a crucial 
organisational consideration.    These include 
phyoical resources, management,  investment, 
marketing, manpower development, employment, 
regional development and many other elements 
(UNIDO/EX/66). 

?6?» One prinoiple which cannot be emphasized too strongly to tht 
smaller or least developed countries is the need for simplicity in 
institutional structure.    At the early stages of national industrial- 
isation there is no neeel for a complex institutional structure suoh as 

See also "Industrial Research Institutes:    Organization for 
Effective Research, Technical and Commercial Services", 
19/161 (UNID0/lSIS.119/R«v.l), UN Publication, Sales No. 
E.75, II, B.9, 1975 
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found in the IRSIs of some uf the more advanced developing and 
industrialized c¿«ntries.    This concept needs to be applied at two 
levels,  i.e.,   to minimize both the number of institutions and the 
individuals 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 
resources are so limited   that the number of individual departments, 
divisions or inst  tutions must necessarily be restricted« 

?*»_'• IHSlm frequently are organized along   . mes which include 
traditional  science and engineering disciplines,  instead of a 
service or activity orientation,  which experience shows is an in- 
effective approach to industrial development.    No matter what it* 
mandate and policy objectives,  IRJI management must b»e alert and 
capable of changing the  IRSI organizational structure and operations 
in accordance with changing client or user needs.    When an IRSI is a 
civil service type of organization under the total control  of a govern- 
ment ministry,  such changes are usually 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 in salary 
*-',ki«"i''1eB,   utilization of generated income,  and provide more flexibility 
m changing IRSI activities to reflect changing industrial needs* 

2hCu While the need  for autonomy is repeatedly stressed by IRSI 
directors,   this dosa not mean freedom from review and accountability 
by its sponsors*    The crucial need is for management  to have sufficient 
flexibility, both in the choice and staffing of programmes*   to develop 
innovative institutional capabilities,  seize opportunities as they 
present themselves, and respond to unforeseen Problems.    Government 
should also recognize that the civil service regulations which apply 
to normal government operations, will,   if applied to IRSIs,   stifle  the 
creativity and innovation of IRSI staff and management.     Researchers 
must receive recognition  in 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 ..Id be best if the need for this 
flexibility is understood at the beginning by the sponsors and its means 
are built into the charter and matitutional development plans for the 
IKSI. 

?6% Perhaps the most  important decision in the early phases of an 
IRSI  is the selection of  the director or the chief executive of the 
IRSI*    On bis professional and national stature, proven competence, 
personality and dynamic qualities of leadership and integrity can depend 
the success of an IRSI 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 ara 
to motivate and stimulate  the technical stafÇ to provide positive leader- 

-_3a 
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ship, decision-making and guidance to IRSI programmes, and to be 

tü^S*! aÏÏ iBRfinative in hi8 relationship with the government, 
the IRSI board of directors, and with past and present clients. 
At the san« tin«, as stated above, he needs the opportunity for 
reasonable operational autonomy,  flexibility and decision-making 
coupled with the responsibility and accountability to the IRSI 
board of directors.    It is particularly important that he be able 
to delegate authority for daily routine in order to have time for 
Ï    !°îîoî ?lannin« Md cultivating and maintaining outside linkages. 
bach IRSI director must attempt to gain a clear insight into  the 
relationships between IRSI input«,  such as staff,  equipment,  and 
facilities,  and IRSI outputs such as quantity and quality of 
functions performed.    Serious attention should be given to th« 
process of project screening,  implementation and periodic «valua- 
tion, including costs.   A project screening and «valuation committee 
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 in- 
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 his governing board who will assist him 
in making these decisions. 

267. A strong and well functioning IRSI board of director« or 
governing council oan provide effective leadership to IRSI management. 
Th« most appropriate board composition is a blend rf representatives 
from i 

* The government agency (or agencies) responsible 
for industrial development» 

* Industrialists of large-, medium-, and small-coals 
enterprises; 

* The government agency responsible for the techno- 
logical development of the country; 

* Other scientific and technological institutions 
(e.g., universities, other technical institutes, 
etc.); 

* Financial institutions (development banks, etc.). 

Th« governing board should be small enough (perhaps ten to twslv« 
SMsibers) so that it is both representative and able to function 
affective ly. 

268, it is „ecessary that th« board of di reo tors meet frequently 
*nd consider the following as a part of its nomai functions! 

- •»- 
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* Review und up-dating of the IRSI»« general policy, 
objectivée and aission or ita role in the industrial- 
ization procese; 

* Ensure and endorse the aid-tern and long-ten 
strategica and growth plans of the IRSI} 

* Approve the annual work programme of the IRSIj 

* Recurring evaluation of the IRSI progresaras and 
activities) 

* Facilitate high-level relationships with government 
and the public and private industrial sectors* 

The IRSI director should preferably be responsible only to the board 
or council for all executive functions and IRSI daily operations and 
t» »n « officio member but, under no circumstances, should he be the 
cha i man.    In case of government-sponsored IKSIB,  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, guidance can be 
provided by a strong board of directors which taken an active) role 
in programme direction. 

269. The board of directors cannot be entirely dependent on IRSI 
management for information, but should have access to alternative 
sources of information in order to carry out ita assessment of the 
IRSIe activities in the most objective manner.    The board is also the 
logioal 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 expert groups for particular economic sectors or industrial branches, 
and which can assist the IRSI in establishing priorities for proposed 
programmes or projects. 

270. A crucial part of any growth plan involves funding both for 
facilities and operational expenses.    Even if an IRSI is established 
in clot« PP-QPer»tion and with the support of industry, it is likely 
to recuire considerable government support for a good many years until 
it reaches maturity and probably beyond.    In the early stage», such 
funding will most of tan and appropriately take the form of general sub- 
sidies for operating expenees and strategic or in-house researoh* 
As the IRSI's capabilities to perform useful services increto«, 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 servi oes randered to industry and government, but by 
ohanging the nature of government funding to contracts for servicee, 
including tactioal research.   While it is unrealistic, and psrnaps 
undesirable to exnect a government created IBSl to even beoome 
opmplttsly financially self-supporting, if ability to sell an ap- 
préciable portion of its services inevitably must be a major measure 
of mown and       — ÜÜMÍ il'l. U MAaViAMOTrMJ!1 •' -MA 
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y':i. Funding  to provide services  to small-scale  industries, who 
frequently ar>' unable  to pay poBe:; .¿n aoutt problem  in  the absence  of 
government subsidy or uther rne onanisms for payment fur  the services 
rendered  to  thi:;  sector.    An appropriate mecnanism could be  to establish 
a grant,   from which  the  IHJI can draw fundB under condition:; of proper 
accountability,   to provide services  to small  industry  under pre-estVb- 
lished criteria and priorities«    In this manner,  at least some of the 
needs of small  industry will  be met,   tneir contributions  to economic 
growtn and development will  increase,  and   ihe IHSI  will bo ,-merating 
income for  the support of its facilities and staff. 

>7ii« The need  for   tax or other incanti ves   to encourage and stimulate 
industry use of IKLjI  services has beon mentioned earlier.    The incentive 
can  take  the form of a value-added tax,  payroll  tax,  provision for  income 
tax exemption or  ta* holiday,   etc.    Government can rebate or credit  the 
tax directly to  industry with the clear underst-tndmp  tnat  tn<¡   »ax   incentive 
will be used to obtain h+D or other services,  e i trier from tne IH.tl or 
another institution.    Alternatively,  government may wish to establish a 
fund from which costs of projeots jointly proposed by  the IKSI and  in- 
dustry will be paid. 

273* International and bilateral assistance is extremely valuable 
to  the IHoI  in entering new fields and  types of functions.    3ut such 
assistance should be accepted with full  realization  that  ine assistance 
will  be limited  in duration.    Governments and  IHSI management snould  take 
this factor into  serious consideration when designing or expanding an IHJl 
in order  to avoid fluctuation and regression of IKiil  operations when the 
external   assistance  is no longer available. 

Equipaient and Facilities 

274» When designing an IHSI building,  consideration must b° given to 
adequacy 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 building will be avail- 
able for   technical activities.    The balance of the floor space will  be 
occupied by offices,   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,   inefficient} 

* 20 to 40 square metres is adequate} 

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

27% Other criteria cannot be stated quantitatively and must be 
judged on the basis of functional i tv.    These include:    general suitabi- 
lity for efficient technical work such as cleanliness,  appearance, 
lighting}     suitability of laboratory furniture,  offices;    utilities} 
safety features;    ease 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.71.II.B.22,   1971 
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it*. In uignly industrialized countries,   the cost of a facility 
for research services usually  represents the  equivalent uf the annual 
operating cost of the research group that  the  builomt: nou.es (ex- 
clucive of equipment).    This may be 3een to  represent a capital  in- 
vestment per worker similar to that in capital-intensive industrial 
instillations.     Lven though salaries and other operational  cost:, are 
lower in developing countries,   the ratio of building to annual opera- 
tional costs appears to remain essentially const nt with,   of ccurse, 
realization  that operational  cocts (and builaing costs) are programmed 
for steady-;:t it-*   instead of start-up costs. 

:j7'<' . Similarly  to building ooats,  ther^   is  no formula  tiiat will 
define  the cipital investment  in equipment,     -.quipim nt custs will vary 
greatly depending on the nature of servicer  to be performed.    Pilot 
plant equipment  or sophisticated equipment ma;   entail an initial high 
cost.    ïhe necessity for such equipment must be  carefully uppraisea  in 
terms of actual    .nd potential  u.;e.    It must also be recognizee!   mut 
equipment will become outdated or obsolete  so   that   .n Irt.il  wj i 1  be 
faced witn recurring costs to procure new equipment.    It is  reasonable 
to assume that,  after an IRSI  is establish J .   the annual expenditure;; 
for new equipment and replacement of obsolet'   equipment will amount 
to approximately  10 to 15 percent of the annual operational budget. 
Spare parts and appropriate maintenance represent additional  costs 
which ahoulü be   inducted  in equipment acquisition budget;. 

2n%» It  i£j  essential  that a minimum collection vf 2,000  to   j.OOQ 
volumes and journals be available   oo supply  technical information  to a 
professional  staff of 50 persono.    Tue number of journals to be obtained 
on a subscription or exchange basis may run from 200 to jOO.    If tne 
average 'ost of a book is based on I'..,. ¡?20 per volume,   the  rate of 
growth of  the  library collection shoul • be baseu on a r.tio of  iO  to 
¿.0 times  the  rate of growth  of  the professional  .taff.    The availabi- 
lity of micro-film, microfiche, and other modern library   aus can reduce 
;iu; coBt involved, but the number of library acquisitions still must be 
recognized as es.entiul  to tne provision of technical information services« 

C    Performance 

1.    Overcoming Barrier« 

¿79» It is  useful   to repeat here some of  the obstacles confronting 
IKSI« in providing effective service to industry.    These are! 

* Industry lacks confidence in the ability of IKSIB 
to provide meaningful solutions to their problems 
in a reasonable time and cost; 

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

* Industry usually is wary of the  IRSI-government 
relationship which could result in disclosure of 
potential patent possibilities,   technical seorets, 
or management information to government agencies 
or compstitorsi 

^emi 
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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 desmnstration plant 
phase and production, econome, and Marketing feasi- 
bility probieas have been resolved. 

2d0. In an earlier study of IRSIs and their effectiveness* 17 IRals 
in Latin America and Southeast Asia (some of the IRSIs are included also 
in this ourrent evaluation) indicated some of the internal and external 
constraints which inhibited their ability to interact 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 
constraints included!    lack of mutual interest and understanding;    in- 
adequate technological payoffs;    lack of confidence in IRSI oapabilitiee; 
industry bias;    and ties to foreign companies.    Regardless of the weights 
which must be assigned these factors in individual cases,  the important 
point is that IRSI management must consider oarefully 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-à-vis 
constraints, becomes more subjective in nature but a few examples il- 
lustrate the problem: 

* Civil servios rigidity and limitation»; 

* Budgetary constraints and lack of discretionary 
control; 

* Lack of coordination between national plan and 
institute programmes; 

* Inappropriateness of institute programmes; 

* Lack of client-oriented promotional and programme 
development activities; 

* Problems of professional etaff reorui Usent, develop- 
ment and inoentives; 

* Management limitations on development, delegation of 
authority and encouragement of staff; 

* Imi lure of universities to train potential institut« 
staff members appropriately; 

* Government intervention which imped« institute- 
industry interaction. 

282. It is neoessary to differentiate between barriers and constraints 
on the basis that ths IRSI may be almost completely unable to influence 

in James P. Blaokledge, "The Industrial ResearolTlnstitute  
Developing Country - A Comparative Analysis", IBAIS, August 1975, 
P» 43 
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the barrier (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- 
awareneas of industrial needs,   inadequate technological information, 
etc.) might be altered or modified with appropriate skill,  consulta- 
tive assistance,  etc.,  to encourage and,  in fact, achieve increased 
industrial interaction. 

?fl3. What are  the most appropriate methodologies to follow which 
will assist IHSIs in solving or at least ameliorating those barriers, 
constraints and operational problems over which they have borne control? 
What can be done  to assist these IHSIs in becoming more ^dept at re- 
cognizing and solving the problems of public and private enterprise? 
What strategies are of value in helping IhSIs to achieve more effective 
and productive interaction with government as well as industrial sectors, 
*nd thus become recogniied contributors to their nation's economic growth 
and industrial development? 

Linkages and Networks 

264« Two eminently practioal and proven mechanisms are available 
to assist in the above.   These are linkages—from advanced to developing, 
or developing to developing IHSIs—and network», focused on specific 
problems and involving either regional institutions (including universi- 
ties), area institutions, or other mixes.    Linkages and networks have 
considerable potential for providing broad-mfille.  appropriate technical 
and Management assistance. 

2ft5. 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 IHSI 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 area» and with opportunities 
for a two-way flow of people, a variety of training programmea, 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 assist- 
ing the IRSI in its own institutional development so that it 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,  m order to be suooeasful, must be long-term 
in nature and must be funded and provided wit. continuity for a period 
long enough to carry the programme through to completion. 

28y. Inali  auch linkages,   it is important,  if possible,   to create 
relationships not only between advanced country and developing country 
IRSIs, tut also among several IHSIs in the same country or region, 
ao 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 within tneir own country or con- 
tiguous region and assume the leadership role of implementing and ex- 
panding the goals ana objectives of the  linkage. Admittedly,   it may 
be most difficult  to overcome problem:; of communication and sharing 
of data,   information,  experiences,  etc.,  among institutes in different 
countries.    Indeed,  at   timoB,  governments may  even impose constraints. 
Nevertheless,  a continuing attempt to achieve such interactions will 
pay off. 

?flft» 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 ¿uide IKSIs in their institutional 
development.    This level of assistance should 
concentrate on the solution of Ik^I problems 
which relate   to those external forces (develop- 
ment banks, public-enterprise,  planning agencies, 
industrial  sector)  that influence or constrain 
effectiveness of the IKSI's   interaction with 
potential users of technology and   those  internal 
sources  that might augment or inhibit  the  IRSI's 
ability  to become involved  in such external inter- 
action.     In other words,   the objective is   to assist 
the  IKSI director and staff  1.1 learning  the manage- 
ment  tactics and techniques necessary to become 
technological entrepreneurs. 

* Identification of priority problems and coursa» of 
action to be followed by the IKSI director and his 
•taff.    TheBe include:    organizational changes; 
promotion and programme development;    professional 
•taff development;    programme budgeting;     internal 
project evaluation;    long-range planning.    Also to 
be  included are the design of K+D programmes re- 
levant  to local and national needs (including co- 
operative research in &< lee ted cases) based on: 
technical assistance and consulting to small and 
medium industry;     technical  extension services; 
problem-solving and trouble-shooting;    applied 
research through the pilot or demonstration plant 
sttge;    economic feasibility and market analysis; 
analysis,   tests,  and standards.    Consideration can 
also be given  to entry into new areas of research. 

* Administrative and operational problems  to include 
project management,  fiscal  controls,  financing 
mechanisms and alternatives,   contracting principles, 
full   recovery of cost versun cost-sharing,   facili- 
ties, administration,  and accountability   to gover- 
nili- n t <>r other sponsors. 

_-a_ 
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2.    rteaearcíi and Development 

'ty*. The conduct of K+U,  whether m-house,  externally sponsored, 
or part of a  linkage agreement,   should be submitted to  the following 
•analysis and assessment: 

« 

Has the research already been done elsewhere; 

Can marketing and economic justification b« 
demonstrated; 

* Has the research proceeded for an extended time 
without demonstrable results; 

* If being performed under contract, has the project 
exceeded the projected cost estimates; 

* Is the project in consonance with the IKüI'B 
tjoals and objectives, the national need;  the 
requirements of the client? 

The above criteria are essenti ;1 elements for sound IHSI performance 
in ii+D and cannot be ignored or evaded« 

?yO» Because of the importance attached to pilot-scale plants by 
many IKols in the sample, some additional guidance ma,, be useful. 
To begin with, the term "pilot plant" requires some definition.» 
In some instances the pilot plant is regarded as a fimall-scale simul- 
ated factory procesa, larger than a laboratory setup or so-called 
bench scale, but smaller than a production plant. In some developing 
countries, however, the pilot plant may, in actuality, be of a size 
sufficient for commercial operations. Pilot plants can be used effect- 
ive l.v for one or more of the following: 

* Experimentation with equipment and process conditions 
for the purpose or developing a process as such; 

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

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

* Determination of process economic feasibility and 
process production parameters) and 

* Demonstration of the reli.iDility of a procesa to a 
potential end-user. 

291»    The value of pilot plants for such experiments in multi-purpoB« 
IKSIs is often marginal, and pilot plant construction and maintenance 
should be avoided unless a client (government or indus try) is prepared 
to share the cost and use the results. In some I¿Sis. induntrial sectors 
or industrial associations have contracted with the 1HÜJI to establish 
pilot plants to develop a specific process or product. 

«" mim/ïxj6%~~p7 7 
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2Q2.        A   sinr le-branch or similar IRoI will frequently have special 
pi'.ot plants,  designed for specific processes such as  tinning,  food 
processing,   textiles,   etc     The purpose  of  these  planta is chosen  so 
that,  the-be   pilot plants will  be used  regularly.     In  such cases,   the 
IHoI  can  justify the  support  of a staff  thoroughly   familiar v.ith 
i rocess  operations and  usually will  have enough projects to pay for 
at lea.jt a  substantial  amount of the  operating costs.     Tue purpose 
for such plants can hv.i     teaching ano!   training;     process optimization; 
treatment  of  various raw material;;;     testing of new  raw materials,   addi- 
tives,   chenil cals,  etc.     Such  tasks can  usually be  well defined and  j us- 
ti i'ied.     The   equipment  is  standard for   the processes  and products, 
experimentL.  in  such pilot plants are  usually of a  routine nature,   needed 
by an established  industry  sector which must be   iarL;e  ur have a very  good 
potential.     If such industry sectors do not exist  or  will not share   the 
pilot plant  operating costs,   it is unlikely  that  such pilot plants will 
be justifiable. 

293.        Pilot plants should  normally and preferably  be located on the 
premises of  the industry concerned, not at the IrtJI.     Industry personnel 
have the process experience not usually possessed by  IHSI staff.    If the 
pilot plant   is semi-commercial or commerciai  in  size,   transition to  in- 
dustrial  production occurs more easily.     The very   fact   that  the  industry 
builds  the  pilot plant  is an  indication  of industry's  interest in the 
resultB.     Obviously,  IK.-.I  stiff members can provide   technical assistance 
to  the pilot plant operation and have an  opportunity  to receive practical 
industrial  experience at  the  same time. 

belling Results 

294«        IHSI  research ìB of little value to the national development 
process,   unless the research results are capable of commercialization» 
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  is alBO clear 
that IHSIs,   as a general   rule,  do not  possess  the  mechanisms and capabi- 
lities to  sell   the completed  research as a  "package"  acceptable  to  the 
entrepreneur. 

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

* As a branch or unit of the  IRSI staff; 

* As a joint venture of an IRGI 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, TiX)s can use their own technical 
resources, rely on their units within the IK3Is, or rely on outside 
expertise such as consulting firms, universities, etc. The following 
are the most important functions of a TUO: 

* 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 
potential users; 

* To oromote and sell technologies; 

* To assist industry in the implementation phase 
of innovative projects; 

* To administer a special loan scheme with low 
interest rates for firms 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 a highly specialized 
and risky operation—normally 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 limitations, 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 conditions 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. 
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3.    Intension Services 

«?uH« In the   i'ace  of  th"  oft-stated   lack of confidence by   industry 
in   the  lKLJl,   it  seems  obviou:; t.at  tin:;  problem  can  be  overcome   to an 
a: preciable extent  if  1HÜI   uta ff  (or preferably  i tu   U clinical  exten- 
sion representatives)  were   to dedicate  a  certain portion of   their  time 
and energies  to  plant  visitations.     In   the course  uf   this process,   the 
Ii.JI  staff would  bo  able   to   learn at   first  r.and   the   realities   of pro- 
duction,   to   identify potential  areas  of   research,   alternative   techno- 
lofjy apolication,   or other  service problems,   and  would   be  in a good 
position  to promote   their  IRSI's  capabilities.     It  is  clear   that 
agressive  salesmanship  is  required,   backed  bj   effective  laboratory 
services,   if an  IKLII   is  to improve  its  relationships    ,ith  industry. 
It  is  likely   tnat  initiai   technical  extension assistance  will  be 
limited,  at  first,   to provision of „now-how  information or   to make 
the  industry aware   that analysis,   testing,  and quality  control  ser- 
vices are available  through   tue  IiiSi.     A  practically   oriented,  alert 
observer,  however,   may be able   to identify a real  problem „men often 
exists beneath   the  surface  symptoms recognized by   the   industrialist 
and point  this out  to him,   thus ayain   leading  to an  opportunity for 
the  11(31   to provide  technical  services. 

r-.'^(). The  technical  extension agent,   with responsibility  mandated 
for  frequent and  continuous  contacts with  industry,   can,   if well 
trained,  experienced,  and   backs topped  by  ni s  IIíOI,   perform   tue follow- 
ing functions:* 

* On-the-spot problem-solving; 

* Identify   industry problems  solvable  tjy   the  litui; 

* Hefer  technical  information  needs   to   the   itíül; 

* Uerve as "translator"  between litui  results and 
industry  utilization; 

* Refer   industry   to alternative assistance; 

* Assist  in  the  promotion of and awareness  by 
industry of  IRSI  capabilities. 

?W. Through   the mechanism of a  two-way exchange   of  information 
about industry needs and IRLiI capabilities (communication)  both  the 
IRSI and industry  will   be^in  to understand  the need   to  work  together. 
The  IRSI  is   thus  brought  out of Eolation and gams an   insight   into 
tue nature of  industrial  problems.     Industry which,   under other cir- 
cumstances,  may not  even be aware of   the  existence  of   the  IRÜI,   can 
learn to  recognize   the  potential which r\ists  for   technical  assist- 
ance and services.    A   technical extension agent performing this 
function on a frequent basis will have an excellent opportunity  to 
promote IRSI research efforts which have a potential   for commercial- 
ization,  but w.uch have not been recognized for exploitation by 

«UNIDO/KX/68, PP }-ll 
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entrepreneurs,   who  usually   are  not aware of  tne   ikoI»s  restaren 
activities. 

jOl. The extension  a^ent couid abbuine   tue   responsibility   ior 
follow-up  un  ail   iHSl-industry  interactionJ   to assure   tua t  industry 
is  satisfied  witn   resulta  provided  by   tne   InJl,   nus  been able   to 
utilize and/or appi.,   the   results  satisfactorily,   and  tnat  the  problem 
has been or  is  being solved.    All   too often,   technical  staff   tend   to 
believe  that,   once a report  is prepared,   there  are  no  further  steps 
necessary.     3ut,   if   the  reuearcn  or service  resulti, aie not  n.ipiem-nt- 
ed,    Uien   tne-   ltíül  effort rrviy  be meaningless.     The   tecmucal  extension 
a^ent,   throu^n his   frequent  contacts witn  industry,   nus ati excellent 
opportunity  for  follow-up   to assure   tnat  tne  litol  provided  wn-^t  ,.as 
needed and   tnat  industry  b.-nefiteu  from  the  results ami,  a. neces.,ary, 
to  recommend  internal  remedial measures. 

4»    ¿elf-evaluation 

\0k» Every  IH3I  snouid  undertake  continuous  self-evaluitiun  oí' 
its operations,   its activities,   ,.nd   its relations  witn  clients. 
Sucr, evaluati .r.£   are admittedly  difficult and at best   ire  subjective 
and   open  to a certain amount of  bias.     However,   if a  respected   client 
no  longer utilises  tne  service;   of  tne  Intil,   or   trie  responsible  . overn- 
ment entity appears  to  be   indifferent  or non-responsive,   tnere   snouid 
then be  real  concern on   tne  part  of  InJl management as   to  wny.      • i tempts 
should  be made  by  IKUI m increment   to  contact  clients and  movermi-et en- 
ti ti' s on a  frequent basis and  -.sk pointed queutions  re(-tr<un._   tn< ir 
views  of  the  IrtSI  effectiveness.     If   tne   l«wl   performance  nas'oeen  un- 
satisfactory,  an attempt  snouid  b'   ma:e   to  ie;irn   tne  tc'.-on,   e.g., 
poor  cr unsatisfactory   results,   lack    f unders •••nd:nj of   tne  problem, 
unreasonable  costs,     irfnatever  the  reason,   Inül  management   tnen  nas an 
opportuni t;    to  rectify   the  situation,   obviou. ly  a more desirable  route 
tnan  to have a dissatisfied  client  talking  to  ins  colleagues about his 
negative experience:   with   tue IK3I. 

Ì0\ The  luSI director should periodically  ask himself  the  questions; 
posed  in paragraph  210.     In addition,   ne  should  ask of rumor.If and hie 
staff  the following questions: 

*    Is  the  present  institutional  framework (multi- 
purpose  or  specialized or other)   the most  suitable 
for   tne  institute?    Does tne  institute have suffi- 
cient  freedom and autonomy  to operate? 

* Are all   technological  sectors adequately covered by 
tne institute as  required by   tne country's  industrial- 
ization?    Are   tne  individual  departments sufiiciently 
equipped and   staffed? 

Has  the   institute a well  l'uni:tiomn,    t-overnin(; body? 
Does   it  understand   its duti.-s?    DORS   it provide 
sufficient     uidinct:   tu   u     institute   in defining  the 
It   .1   oyer-! I 1   ,.i. I K•<•   of ¡. 1.1 , vnr.f 
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Are there policy objectives establibhed for 
each of the department« 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 is charged with? 
Does the governing body provide help and backing 
to the instituted management in this respect? 

* How well does the institute perform, department 
by department, in achieving its policy objectives 
as related to: improving existing industries; 
transfer 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 oontacts with other 
organizations, such as other R+D institutes, univer- 
sities, government bodies, adequate? 

304*    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 typeB 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 
a greater potential 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 
succmtly defined and aggressively pursued,  and if government and in- 
dustry are partners with the  IR13I  in  the process,   thon  it 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 
haß been noted.    All elements of the development  infrastructure—govern- 
ments,  development banks,   industry,   IRSIs—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  IRSI can achieve BUccesB  on its 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 is  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  IRJI regarding national development. 

307« 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  information 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 Complementar,y Choices 

A.    Critical Services 

308. While IRSIs generally perform satisí actori ly in providing 
basic services,   a potential exists for greater involvement by industry 
committees  in establishing standards,  parameters and limits lor ade- 
quate quality control,  certification,  etc.     It  is clear that where 
IRSIs use consultative industrial committees,   industry acceptance oí 
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.    Industry 
also learns,   through the process of involvement,   ways to improve its 
product or process,   thus leading to potential requests ior 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 IRSI 
staff members who can recommend improvements or desired change to the 
industrial client. 

310. IRSIs 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  objectives oi   increasing industry outputs, 
decreasing imports ; nd increasing exports of products and goods.     In- 
dustrial sector Burveys are particularly  important,   since such surveys 
will not only provide government with a profile of industry coverage, 
along with existing or potential strengths and weaknesses, but  also 
the IRSI will  learn from analysis of such surveys more about industry's 
problems,  actual demands,  and thus be in a better position to suggest 
services to industry that will more appropriately meet  industry's needs. 

Opportunity Studies 

311. If the results from   industry 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 satiBfy industry's actual demands, by having available data which 
will help to persuade industry that a potential market  exists,  that in- 
vestment 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- 
tance to industry. 

312. Both  industry sectoral  Burveys and  techno-economic opportunity 
studies are  particularly pertinent where  utilization of  raw materials 
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of natural reBourees is concerned.    So often,  in developing countries, 
raw materials are exported with little if any processing and subse- 
quently re-imported as seai-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 IRSI,  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 exist 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   io 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 arei- 

* Development-Oriented Systems,  which provide an aggregated 
information input on "big" technical-economic-social- 
political problems to government planners,   international 
aid 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 systems end up as research- 
oriented systems, which obviously have value to in-country R+D efforts, 
however,  the greatest need exists at the implementation-oriented level 
for practical problem solving. 

*   James B.  Freeman, "Improving Technological Information Exchange with 
Developing Countries:    A Feasibility Study of the Progressive Establish- 
ment of an International Information System for Technology Transfer and 
Assessment," Phase I Report to UW/OST,  Denver Research Institute, January 
1975. 
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315. Implementation-oriented systems are more appropriate to the 
needs of potential  IRSI clients.    Particularly,   in thw Ln» nf .»H,,,.. 
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 of components that might be as- 
sembled  in a local  production  operation,   etc.     There  also  is  a need 
for  information  about  patents  or processes,   perhaps not economically 
useful elsewhere,   but still appropriate for 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  IHSI 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 reBulta. 
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   ib/ious 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  haB 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 inputB. 

318. Cooperative research,   vis-à-vis linkages or twinning arrange- 
ments among IRSIs,   holds yet another potential  for IRSIs seeking to 
bsnefit 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 Bolve 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 
used equipment ; 

* opportunity for transfer or adaptation of technology; 

* joint 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 assiBt developing country 
research institutes in achieving increased awareness of methodologies 
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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. 

322.    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, either 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 sectoral 
priorities for R+D which ought to be considered.* Mrst is the need to 
develop technology for the rural areas.  In order to satisfy basic 
human needs, technologies to be developed and/or transferred relate to 
food, clothing, and shelter. Maximum use needs to be made of existing 
inrtigenous 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 palletized fertilizers; agricultural by-products; renewable 
energy; and a number of others. 

B.  Teohnology Transfer and Adaptation 

324. "TO»8 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 maijor 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 industrial 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 Institutes", 
WlD0f  ID/WG.233/21,   31 January  1977. 

• 
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role in such functional activities. 

326. At  the national policy  level,   and in order to promote 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 lor implementing the 
national strategy.     IRSI 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  and delicate.     It  needs to be  recognized  that  an  IRSI  can 
perform only  that  portion  of the transfer process which relates  to 
technology.     Other factors  such as negotiation,   iínancing,   legal 
matters,   etc.,  must be performed by a government entity,   or the  indus- 
try themselves.     However,   with respect   to technological choice or 
alternatives,   the  IRSI,   il   properly oriented,  could  provide  invaluable 
service both  to government   and to industry.     Industries  in developing 
countries are  often not  in  a position  to  acquire outside,   unbiased 
expertise.     On the other hand,   IRSIs with strong technical  information 
services,   and particularly  where  a linkage exists with an  lhSI   in  a 
developed country,   are  in  an  advantageous position  to obtain the  desired 
information  about  a particular technology  and to maxe  a critical  assess- 
ment  of  its  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      ol 
plant  and specialist 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  banics who  are called upon to provide  loan  funds lor 
imported technology and  to  industry who may  otherwise  purchase  an  ob- 
solete  technology,   one that   is  inappropriate,  overpriced,   or already 
available 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   its  requii'i   nts,   mid  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 unsatisfactory, 
and  priorities are being shifted to national  technological  independence. 
Even BO,   government,   industry  and IRSI  itself should examine critically 
the  potential  for increased  involvement  of the  IHSI  in the  technology 
transfer and adaptation process  as possibly  a more cost/effective  option. 

331. Technological  information  services have been mentioned earlier 
as a fundamental  requisite to  technology  transfer and should be  a prior- 
ity 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 netwoncs but  it  is not yet  fully useable 
by most  developing countries.*    It  is often also possible  to obtain 
design data,   including blueprints,   operational details,   results,   etc. 
Fatent  literature is also a valuable  source,   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 

* Performing 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 Precautions 

>3j. Is it necessary for lesser developed countries to establish 
ihsir own IRSIs,  recognizing the tremendous investment in facilities 
and skilled personnel and the considerable 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 (INTIBJ. 
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the Bervices oí   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  ris* and satisfy current or short-term needs  and which 
could he 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  oí   an  IRSI.     Rather, 
with full  realization of  available  alternatives,   a government   will  be' 
in  a stronger position to  design  an IRSI  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.     In view of the large amounts of money made available  to IRSIs 
over the past  twenty years by developing country governments  and bilat- 
eral  and  international assistance  organizations,   and  the  relatively 
marginal contributions of   many  IRSIs to  industrial development,   the 
questions are appropriate and timely.    Alternative mechanisms for ob- 
taining services,  heretofore considered the exclusive domain of IRSIs, 
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 willing to 
forego the prestige value  of having a research  institute  in  favor of 
the  pragmatic  approach of  using existing organizations  to  provide IRSI- 
type services.    Such organizations include the universities,   vocational 
training and productivity centers,   independent  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 of 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 IRSIs. 

Pactional 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 

graduato  level universities 
vocational  level productivity centers 

Research and Development 

product  or procesB development, mono-branch IRSls 
materials research,  etc. universities. 

i37• 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  incentives by governments,   indus- 
trial  sectors  can be  encouraged  to establish  joint  testing and anal- 
ytical  laboratories as a service 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 interests 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 way6 in which  universities do become  involved 
in research relevant to national need.     Usually the  inoentives 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 strong technological capa- 
bility which is not usually utilized effectively by developing country 
governments.     Instead of attempting to   create anew such skills by estab- 
lishing »°   IRSI,   it Ì8 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 ao not have  time for research nor 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.    Research equipment that  would be needed 
could be  supplied at no greater,   and perhaps at even less expense than 
that required to equip an IRSI. 
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340. Whether the university is c mtracted 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  lew 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. Other  alternatives,  or a mix thereof,  exist  for conduct 
of R+D.     These   are: 

* Buy  technology from abroad (appropriate only  in short- 
term J ; 

* Government funds to industry to conduct  their own R+D; 

* A¿ noc approach—i.e.,   buy services òn  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 is done \"ìì 

n .     Therefore,   it  is important for 
the government,   when planning an IRSI,   to recognize  the actual limi- 
tations which will confront  it.    Ferhaps 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  levelB of achieve- 
ment accompanied by growth in a particular industry or group of industries. 
Where other ìnfrastructural elements are already in existence,  the govern- 
ments can continue to use their services and assign 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 Berving 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. 
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CHATTER VI 

RecommandâtionB 

U4. Throughout  this report,  but particularly  in Fart  II,  V, 
there are a large number of conclusions,  suggestions and guidelines 
set out  for consideration by  IRSI managers,   sponsoring governments, 
clients,   and the providers oí'  technical cooperation,  namely the UND! 
and UNIDO,   based on  the results oí   the  joint  evaluation  study and  the 
collective experience oí' the  people involved in the exercise. 

34c The recommendations  that follow are an attempt to select 
ana 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 
oí' projects,   they are primarily concerned with institution-building. 
In  the  case  of  IHSIs,   their  applicability and criticality  will,obviously, 
vary from country to country   and institute to institute. 

A.     Improving Effectiveness of UNDl/UNIDO Assistance 

346. LINDI   and UNIDO,   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 UNIDO 
should offer sponsoring governments are: 

* Technical  ana staff assistance  in analyzing inductry 
problems and  the need for,   and alternatives to,   an IRSI; 

* A methodology for,   and assistance in,   performing client 
surveyB,   analyzing short  and long-term inductry require- 
ments,   and  determining the need and priority of feasible 
IRSI functional  activities« 

4    Assisting IRSI  sponsors in considering its purpose and 
policy objectives; 

* Financing viBite by government  and industry sponsors to 
successful  IRSIs  in other developing countries to discuss 
their experience  in establishing,   supporting and using an 
IRSI. 

347» Governments should be encouraged to devote a reasonable portion 
of their IPI«  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 development; 

* Analyze short and long-term financing schemes; 
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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; 

* ünphasize 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"; 

* Qnphasize the importance  of staff development; 

* Encourage twinning arrangements and cooperative research; 

* Restrict projects to only  one or two objectives. 

Ì49» 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; 

* Identification of client needs; 

* Definition of IRSI relationships with other industrial 
infrastructural element:-; 

* reparation 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 WAI TOO as a mech- 
anism fori 

* Locating,  arranging and managing twinning agreements for 
institution-building purposes; 

* Identifying topics and IRSIs for cooperative research; 

* Assisting in the exchange of staff, technical  information, 
training materials,   etc; 
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* Creating a network of research institutes woricing on 
common problems of industrialization in developing 
countries. 

B.     Improving Relevance and Impact 

351» Sponsoring governments must assume the continuing responsi- 
bility t 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; 

* Encouraging 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- 
vemment 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 IRSIs,    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, consulting 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 progaams, 
to develop innovative institutional capabilities,   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 mil 
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. 

337» 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 industrial 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; 

A» 
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* Increase the priority given to technical extension ser- 
vices,   industry 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  its 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,  a^ong others: 

* First priority to application of existing Knowledge 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 industry,   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 the basic 
rationale for using an IRSI. These issues need to be highlighted. 

_a_ 
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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,  equip- 
ment etc.,   are comparatively high.     The UNDP financial resources al- 
located to assist  in  the institution building of multi-pu- pose  1RSI& 
have been significant and the assistance usually must be provided for 
the periods which cover at  least  two  phases  for 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 is in its formative stages.     What  is even more critical  is  the 
availability  of a minimum cadre of  professional technical  staff which 
it is 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  it  takes a minimum of  10 years  before an IRSI beginr,   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 recognized 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  is 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 Btudy 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 
Berve 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.    In 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 environments.    A weakness found from the analysis carrier out   in 
th;s study is that the IRSI potential has not been fully developed in 
the majority of cases in spite of the fact that Borne 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. 
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365«    The study has found that services rendered by the more success- 
ful IRSI8 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 dißcreet. 
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 industry 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- 
ments already carried out elsewhere. Consequently, the issue of 
strengthening established IRSIB is very fundamantal 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 possible, 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 OP EVALUATION METHODOLOGY 
employed in joint UNDP/UNIDO 

study of 
INDUSTRIAL HESEARCH AND SERVICE INSTITUTES 

1. DESIGN AND PHASES 

- Purpose of exercise and overall methodology jointly developed 
- Phase I, deBk study 
- Phase II,  field missions and synthesis 
- Phase III,  review of report 
- Phase IV, dissemination and follow-up 

2. FIRST APPROXIMATION 

- developed project inventory 
- extracted appropriate statistical data 
- established criteria for sample selection 
- established in-house working ¿roup 
- review made of past and on-going in-house studies relevant 

to evaluation 
- developed standard terms and definitions 

3. SECOND APPrtOXIMATION 

- established sample of project/lRSIs 
- 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 

4. THIRD APPROXIMATION 

- established selection criteria for IRSIs to be included in 
in-depth study 

- IRSIs selected for field missions by working group and UNDP 
- pré-mission questionnaires designed and distributed through 

SIDFAs and Resident Representatives 
- interview checklists designed 
- special issues 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 data and field 

assessment 
- identified critical elements of selected UN and other 

documents for conparison and integration with findings 
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5. iiYNTHi-.il ¡i OF D.iT/t 

- developed outline  l'or staff  report 
- prepared  work asm crimen ts and  inothod-of-approfch fur 

review  oí' results  by p irticipants 
- all   Phase I and   II   '.varticip .nts  collectively  reviewed 

data anu developed major findings,  conclusions and 
recommendations   (including guidelines) 

- consensus working  nnpers develonad and  issue  papere 
revised au necer.siry 

- comprehensive draft  staff report prepared  by  UN DP/JNI DC 
co-ord ina tors   tnd  principal   con:;u:tnt and  "screened" 

6. ¡(EVIKW,   PKnDBACK ANI)  uISüEMINnTKK 

- preliminary fi 'dings presented   to peer group   (wAITnl1 

seminar) 
- r.taff  report prepared 
- staff  report and  major ISTUHS;   reviewed and  validated 

by  high-level  group  representing interested  parties 
and  geographical  areas 

- prepared  summary  versions to   r>e  presented  to  UNDP 
Governine Council and UNIDO Industrial development Board 

- special derivative  reDor+s and  publications   to be  pre- 
pared  and distributed fur each  major audience,   i.e., 
(l)     donors (proyrammini and  design guidelines),   (2) 
developing country  governments   (e:;tabliRrung and supr°rt- 
IV IHoIs) and   ( })     IiiSI managers (guidelines for improv- 
ing effectiveness)  and clients 

7. PhlNCIPLUS APPLIh'D  IH  CONDUCTING   h/^LUnTION 

- maximum use of in-house staff,   i.e.,  UNDP and UNIDO Ftaff 
members with interest in IHoIs 

- use  of e-'ercise   to co-ordinate and/or encompass prior and 
on-going activities and studies concerned with the contri- 
butions  of research,  and research institutions,   to indus- 
trial development 

- ise  o*"  consultants  for additional expertise,   objectivity 
and augmentation  of available  manpower 

- design a systematic,   rigorous,   and standnrd anproach 
wherever possible 

- face critical  issues with cle-ir and as objective analysis 
as possible 

8. CON&TIiAIN'iS AND LIMITATIONS 

- absence of tested and feasible methodology 
- in terms of assessing technical  co-operation effectiveness, 

general   lack of clear-cut objectives and baReline dati   in 
pre-1776 project documentation 

- inabi^*:- +o loot st ,-ai iKSIs  in developing world 
- lack of sufficient and/or reliable data on  IHoIs included 

in  inventory (first approximation) and profile sample 
(second approximation) 

- absence of pre-minsion briefings of tenir memherB 
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difficulty in defining "impact" and Urtfe 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 IHSI definition and variables,  e.g., 
new or mature 
multi-branch or uingle-branch 
sta^e of national  industrial development 
policy objectives and fune tional activi ties 
need to translate specific findings into generalized 
findings for acceptance and utilization 



1?ü - 

z o 

H 
c/î z 

o 
w 
pH 
>H 
H 

¡H 
CO 

t/3 
H 
U 
W 
>-) 
S 

O 

z o 

e 
t/3 
M 
O 

W 
N 

H 
in 

8 

e o 
1-t 
I-t 

O 
Z 

ao o 1  «s            es 
1 - 

1 
es - o 

es 
en r» 

1-t en o CT»            r». ri OOiflOO m o m ao m      CM vD 

e 
(SI «tf 00                CT» o 00 MO o o O <r »o vO m      oo 00 Os) cr» -tf           «a- o oo es en in »* m oo m 0"» m 

4J CT» vO es           in es »o st en es    i O —1   00 »40 O in tn ao CTN 1  —i           »* m oo o» «a \o   i l-s —i m m oo 
0) 

0 
o 

vO en 1   en              CT» o n en •—i en m o en <f <i CT» 

£ </> O r» »o           en rH   CM   <-<   !-H es r-l   rH o 
en 

en 
es 

c 
o 

1-t 
1-t 
r-t 
•H 

O 
z 

O »a es es            en es 1     C1H      |     W 
1                          1 

>i en rH oo 
es 

CT» CT» 

6 

— "^ 
1 CT» v£> CM CM             es —! »o en      o m en es O en      m m U"> e?» O f»              CT» oo CT» m      o en CM -H CT» en       —i 

O 
O u 

<f ao O f»              vO en -4 en       try ~l m »o vf »c oo 
O n <t vO r«. o»           en es 1    CT» CM     1    CS en CT» en <i CM o CT» i— tri O             00 O m »a-       es O <f m r-> <t en 

<u o 
o NÍ U"> CM m            in es o -a      m »O s* •~l en oo 

iH  «» 
«0 
O 
co 

</> \C CT\ rH i-t               CM •-" CM es rH 00 »o ^T 
r~' •"* 

1 
cu o . 

L
ar

g 
0
,0

0
 

o 
z 

en es —1   i-H                    i—1 l 
l 

»o es -H   i    i ^ -4      1 
1 

\D vO o 

en 
o 

¿ 
8 

i—i es O» O            o m o oo O o en O        »û r-» 
CS en es o         m M/1H u-i m o p» es 

u 
CS 

ao o» 

mo         <r 

or»          r-~ 

1 
l 

-< «* f»>   1    1 

»O Q CT» 
O en »o 

r>. 

<T    1 
»   1 

t~- m 

O 

CT» 
O 

»o 
o* 

o <f r» O es            r~ m m oo CT» oo o O es —1 CM               H r» in en CM es m m CT» 
i—i </>- en *"* «* '-' es 

8 o ó z 
en 0\ CM i-i               rH 1 

1 
1   es en   i    | 
1              1    1 

es rH   r-< -a r« r-- 

o m en 

l 
O 4J 

vO 
rH 

»CO              Q 
en O           o 

O es 
m es 

CM 
<t 
oo 

rH   —4 
-4 en 
es vc 

m CN          CM 
r» 
oo 

en 
-a 

O a rH r-t 00 O            »O 1 l     -   -  l    I o «   « 
•H O 

0 1 O <t »o o CM r~ u CT» 
CM 

O 
»49 

-io            CT» 
•HO            es 

m oo 
r-l es 

en r» m 
es 

r» 
so «O ir» 

o 
0) 
1 

I-t 

</>• m f«. •-i i-t            i—i 

, 
r-t o o rH) 1  -H           es 1 •* —«   i en   i _, rH      | es »o 

es 
»O 98 z es 1—1 i 1 1         1 1 m 

tfí o 

S? 
4J 

O 
o» o 

CM               Q SÎS   8 O 
m 

O 
m 

CT» 
O      m CT» 

es o 
4-1 

0. 

(0 
o u 

O 

O 

es 

r»» 

m          o 
1 1 

1 

—' o      o> 

vo'rH  1 ,*   J 

r>» 

CM 
•   1 

es   1 

o 
o 

m 

en 

m 

</> es 
en •—i 

»e CT» 1-4      es en 
m 

00 
en 

•a- 

a .1 
o 
i-t 

3 

o z >» 
<* 

v© 
ir» 

m r»          CT» en 
1-4   1-4 

o r- en O 
—H 
rH 

m 
CT» 
m 

A 
i-t 
U 
4J 
c o u 

a» O r>. en          e»» es m -H es o O CM <r ao O O       O O 
»o O «S tON          en 00 m es CT» o O ao r». o es o      »o ""^ >o en r»          o m es en m st m m •<r -4 en rH            O es 

4-t t-t O r» CT»          o •# CT» o CT» r-^ es <t m CT» »C CT» (A 00 O m -a          o un »o m en oo es r« O »o 
O 00 

00 »40 flj 
4J 

O 
U 

00 es m -4          er» es O rH es en in ao ej» en \D 

o 
H </>• 

00 
rH 

r-t 
en 

~* 00            »o es en m es rH s* en i-i 
m 

es es 

e o 
•H 1 01 •H 4J u ^-^     c U       <u 

4J           0 
CO                       UH 

•H          M           O 
Q          CS 

'-'^   01 
eu            h-   ro 
00        TJ |^ w 

9 .C 9) 00 60        -H 
4-1 - J3 u 4J CC           <4-l eu 
•H 
4-1 n c V 

m 
c s •H T4        -^. 

•v» ta 
co 

a 
u e 

o aj 
a u o u 

aja 00 
UM   U     •   -H 
u o t) u a 

w 
•H 

u 
•H    W 

00 
C 

P 
t—t u ja u C 3   ¡*   C  4J   O • ta 4J   eu   U s •H 

3   1 3 V 1-t CD rH        i-l   o    ÍH 4-»    O w r-t  eu a 00 ce)   C   CU •*••» t-i O. iH P-r-t TJ r-l i-l r-t   00 V   4-> U)   -H «   -H   rC            u i es   U u o u H oo o 1     4-1 1 oo »H CO   CO   Ct)   C r-t    u c e r-t    4-1   4J   T3     01 <u M   (U C -H   il) en   c 
0)   U  H V T( 

m «H  i-t i-I e •H •H ¿J *j eu  «u   eu •H    0) a. x n)  o x: r-4 U jC r-J 
CU 
a 

H 

4J    0 
*-* e i—i 

3 

"H 3 eu  eu           r-t 
BE             <u rj 

««Ou 
4-1    r-l    U-.       Q 

ÛO 
C 

•H 
n 

(TJ   4-1 
a o 

< 
H 

u   3 ao  o 
>-i -o  E —<   oc 
•:J        C        C 

o 



as 
o 

H 

o 
u 
PH 

£ 
Cfl 
H 
U 

P« 

PH 

o 

I 
H 

e 
M 
H 

e 
CA 

1 

O <f NC IAN                 ON CO    --4    O    NO   Sf    ~4 O I-»   CO o _H ON 
Z SI- m 1—1    rt 1—1 

Z u-i uo 

i 
H 
O 
H ON ON r» m          CTN N m HM oo CS st  00 o O o O 

O es vO r-»           co 00 UO es CJN O O oo r^ O es O NO NO 
NO co r-»           o co es en uo st uo ui St    ^4 co o es «    »    *   *   «   » 

4-1 O r~ ON            O •Í   ON   OONNN <r UO  ON NO ON r-. 
CD oo m m Sí           o U0  NC   UO  CO  00  CM r~ O   NO co NO 
O oo CN m H              ON es O •—• es co uo oo O  00 ON co NO u 

oo H    00                       Vu CM  co  UO (S -4 <r CO    -4 st CS es 
o> m UO 1—1 st 

à » CM     1                   CS —4      1     eS   CM   1-4   -4 <r CO    -4 st o sf 
se *•* 1 1 CS -* i-* 

4-1 
v to 
e m 
A M 

NO 
U   01 
P. i-l w i/o CN                       O es       O -H O O CSI NO U0 CS sf 
0 T3 m m O                       O r-       vO es o O CJN NO   CO O es 00 
h T3 r^ co O                       00 NO             IO   -î   ON   IO es NO   NO ON NO es 
3 'H 4J 
W X (0 NO r^ f»      |                    CO O   1   O es      es co NO    NO r-> CM uo 

o ON ON m               ve CO           CO   ON          CS NO O uo m 00 r-~ 
u «î t—i es NO         UO •—i        uO co oo uo r^ r- 

•en- st m "H oo es uo 

U ci r*. p». l  es           st •-i r-s r-» <t es   i si- CO   -4 00 r^ 
to 
m 

se i-1 CM l l st es es 

M 
« co 
^ 

ffi N© es           o 1-4   CO    ON   1-4   O CO CO   U0 sf NO r». r~ 
X) m ON r>»           O Q es es rs o 

O   «î    N   1-4   O 
CO r*. NO sf sf 00 

C rs r-» r-           es es O ON r- 
« 4-1 «t         M          M         CI        «       I 

CO r* Sf 1  ON           es es -H oo r-. st   I vO rs. co r«. NO 
ig o NC m in           m uo ON es st es si oo uo NO NO O 
•H u O 00 oo           sf O st ON o uo -4 co sf CS es 
co 
< </> st 00 

<—i 
st           sr HN   (ON es If) 

CM 
co CS 

es 

o* eo o l  co           es 1*1 ri l 1    l CO NO c» 
z -• ^* l 1 l    1 es 1-4 

(0 
« 
u 

•H CO 
U 
a o <• es           o es             p 

CO 
1»» uo ON 

s <r ON 1-4                     IT) co           5 -4 -4 
< CO CO uO              O oo           ¡fi es NO NO 

4-1 l    »   i    i    « i 1 1    i n 1-4 <t 1   r»             r>» l r«.   i    i es   i 1 1    1 NO UO O 
o St r-» es             Q 

O             CO 
r>»            vo ON CN 

u (SI «N uo            co uo sf O 

</> NO CO ** 1-1 ON UO sf 

ô uo 00 co es           -H •—•   •   —H   1    I    ! es -4    f-4 UO st 
z i       Mi rt *^ 

« u 
•H OO 
M 

<44 sf U0 ON             ON ON       es 
O       *n 

es O es NO O NO § < CO vO 00              00 uo Sí    -4 co es CO 
o CO sf              ON r-»       uo i—i UO   NC es NO NO 

4-> *  I     »III » NO co Q es             NO -—•   t   —-•   (    1    • m •H   CO sf sf ON 
O r» o !>.         O* vO ••H   UO sf es 
u O ON co es            O UO         vO st O sf sf oo NO 

</> sf m es            es i—i -H -4 O 

CO 
e u 
0 01         -H l 
•H 1 C         4-1 •H 
4J U              -^•v. •H           CO U 
3 X! Ci)                 M 00 M-i   to   es 4-1 
w »Xi «  U 4J                    fi    C SHH 01 (0 
•H «1  u V  c cd            i-i TI ig c a co •H 
4J (fl fi co  m O   ï-v 0 a 
(0 o ut O   l-i OO U   0)     • •H   È   CD 

C    S H    tr 
o. 00 

C CX h ax> 00         M   0   <U   U u e 01 
M U X> w G          3)   CU O   U   BJ    C*     * 3 •ri 00 "O 

3   1 3   CU •H    CO  iH         ï4    U U    4J     O   r-1    CU a 00 ffl   c 0) 
1*4 U. iH a.-i flr4HH   00   <U 4J   10  -H   -H  XI         U i 

-2  eu 
4J    0 4-1 00 

0 1    M 1     00 t-4    (0    CCI    flj    C   f-H O   C   B   4J   *J "0   CU cu C   -H cu e 
•H   H •H   c •H   -H    U   4J    01    <U CU  -H   0)    X   «   0 X! r-l o x: 3 01   U r-l •H 

<u 4->    3 44   -H 3            (U    (U ^H         X    9)   U   O   u M (t)    4-1 cj   3 a O 
a. -H a -4   co -o     e e (U          u    UH«4   O C a. o H >4   J3 E 00 
>-. 3 3 •H O ai 0 c 
Ui T-, s rr> H a, u o 



- 122 - 

ss 
o 
M 
H 
¡3 
H 
h-l 
H 
10 
Z 

o 
w 

Q 

C 

£ 
tx 
o 
l-J 

'•*». w 
> 

0) w .-< Q 
-4 
cd U. 

L-l O 
1 !-> 

CM £ w 
rt J 

-<    o 
H 
O 

PQ 

C/l 
t-i 

) 
J 

n 
g 
Su 

(h 
o 
ss 
o 
M 

g 
M 
BS 
H 
en 

o 
ss 

H 
O 
H 

O 
SS 

o o 

Ol 
> 
O 

<ÍOON       U"l 

O -fr CM «O 
O 00  ITI CO 
O O ^ CM 

\D co ITI «fr 
r-« o vo *fr 
O 01 «fr -fr 

C0 

O. 

8 

c 
cu x 

(0 
(O 
01 

o 
ss 

0 o 
§«fr 

m 
• i    - 

CM    I   i-i 
«fr —' 
01 O 

O 
«fr 
m 
CO 
oí 

^H ^H        CM 

co oo i-i    CM 

O  «fr  CM «C 
QOOrt Ol 

vD 

«fr co co O 
rt oiA Ol 
HJ>>Í -fr 

co 

co o   i 
<—i i—i   i 

O «fr 
-fr Ol 
co oo 

-H -fr 
-fr r- 
CM CM 

VO CO 

CO 
CM 

«fr- 
CO 
CM 

m 

Ol 

CM  O     I 
t-H   i—I      | 

CM 
CM 

r-. r«. «fr 
-H  CM 

oo 
-fr 

O «O 00 -fr 
01 CO «fr 

o r- ^H oí 

r-» -fr vO r-. 
-e ITI -fr vß 
o oo m -fr 
-fr 00  CM m 

CM 

00   CO     I        —< 

o «fr -fr- 
-fr Ol eo 
CO 00 CM 

• 1 
m •fr  1 o 
01 r» r- 

CM -fr 
vO CO Ol 

-H      I 
I 

vO 
«fr 

I      «O 
-fr 

CM m r- 
O co co 
O -fr -fr 

«   .  1 
CO  —t    1 -fr 
r- -fr 
O CM ••* 

Ol «fr -fr 
CM 

r- 
co 

oo H oo r-* 
O vO CO O 
O co -H m 

-fr   CO  %0 CO 
oí f- -fr m 
•—i \o m co 

_, r-- CM i-i 

-fr 
CM 

oi m CM «c 
m m oí O 
r- oo CM oi 

-o r«- co r«. 
o cd vO m 
-j »H oo m 

-fr   CO 

oi «-H <r 

oi m CM 
m m oi 
r-- oo CM 

-fr 
(N 

«o 
O 
Ol 

«o r- co    r- 
o*> oi «o    m 
-f I-I oo    m 

-er co oo 

I    l 

l    I 
i    I 

O 
CM 
CO 

vO 
00 
Ol 

-fr 
m 

O 
-o 

«O 
Ol 
o 
m 
CM 

m m 

O o o 
O «o «o 
r-l    O CM 

Oí f«- 

co -o 

CM CM 
—> -fr 

O 
m 

co 
o 
CM 

O 
Ol 
oo 

oí 
CM 

co r- 
CO   CM 

«c 

m —<   vO 
-fr «o in 

m in 

^H    -tf 
«O   CO 
-fr  vO 

O «fr 

00  CM 
—'   CO 

•fr  Ol «fr 
m oí o 

-fr r- 

r-- CM 
O co 
ON Oí 

<-> r«. 
CM 

U C 
G rt 
Cd Ix 
I- X 
X 

I 0» 
•H i-l 
4J 00 
-H C 

E   CA 

«    •< 01 
01  <u to 
in (H o 

a ^ 
M   Ix 3 
3 3a 
a & 
i   i tu 

•H   -H i-( 
U   U 0C 
.H   ^ C 
3   3 •!-( 

?* r: m 

u 
M 
0Ä 
Ix, 
< 

X 
V 
e <n 
u 

U X 
X 

I    D 
4-1 00 

C 
3 •H 
e CO 

„ * (U 
(U ai u 
(A m o 
O 0 O. 
a a u 
u •H 3 
3 3 a 
a 
i 

a 
i ai 

•iH •H r-l 
U 4-1 00 
i-l iH C! 
3 3 •i-l 
n T. c/l 

X O 
O C 
e co 
cd ii 
>"! x 
X 

Ol 

C/2 
<: 

o 
H 

M S 
4-1 00 
•H C 
2 -H 
E c/i 

ai  ai 
(0    CA 

ai 
w 
o 

o  o  a 

3 3 
o- a 
i 

3 

ai 

u   p   ût 

3    3  -H 
r r çA 

w 
O 
Oí 
& 
W 

c 
h' 

•< 
H 
O 
i < 

C 
0 

•H 
4-1 
3 

43 
•t-l 
>i 
4J 
ta 

•H 
O 

ai 
00 TJ 
m  ai 
4-1    4-1 00 
c  ai c 
ai r-» •H 
U    (X 0 
i-  6 ÙL 
u  o C 

OH     U 



o 
o o   o 

_1 
< 

H 

0) 
o 
u 

00 CM o 
ro oo CM 
r^ to ro 

sí vO 
r~. oo 
oo 0> 

O <* Vf m m 

o Os "-1 o 
CM 

- 1,; 
•> - 

-i   N   >í   N      i-i 

CO 
CM 

CO ^ 
vo 
O 
0> 

O 
evi 
ro 

LO o- 

r>- vO 
00 

ZÎ Ch to 
CM 

oc 

o o   o 

CM  <T  CM  CM 

(A 
M 
10 

o* c o> 
<r to o> 

—i CM s» 
r-~ -* oo 
co ro 

0 
SB to 

I 
t-l 

I 

d a 
3 

o 
V) 

oc 

eu o 
o u 

-* o _i 
r-. 9\ vC 
<-> Os 

LO   o vO 
oo co 
«í r*. (M 

eo «» ro 
••» LO 

O 
CM 

Q ÍN r-- <3 o> 5 vO co 5 CT* 
r- 00 O o to 

r~. CM ro -4t 
vD -o C\l 

CM 
co 00 

ro 

O  «J  I"*.   CO 
T-*  rt CM  ~H 

•it 
vC 

0 
¡z 

-*   CM 
CM (M 

U 
(A 
I 

W 

fe 
Ö 

M 
0 
u 

00  CM O -<  -» vC 
r» oo LO 

<* O m 
m co 00 
CM   ~* ro 

© r^. CTN tn •-» 
O —* r». so M5 
-tf o* r*. © »H 

00 CM CM  CM vO 
CJv 00 CT* *st *•* 
O »H » O CM 

»•H o^ <f oo r*** 
-H CM LO 

co r~ O 
O     — CM 
CM   ^H ro 

O MD vO 
ON   C* oo 
00  O ITN 

0>   LO VI- 
CM   CM LO 

—i     os 
LO        LO 

»   H        O 

CM  C*. C* 
Off ON 
<r •—< to 
co •—i <r 
«CM 00 
H (M ro 

o 
o o o 

\0 «o 
o CM 

o> r*. 
vO 
CO vO 

CM CM 
<r 

ON 
CT> 
CTv 

O 
o> 

O 
O 
vO 

ro 
o> 

O <* 
ro ro vO 

CO LO OS o* 
CM 

«o to 00 —i O 
CO m CM «» vC 

s* <—t 00 to 

-» uo CO CM to 
00 vC to 00 00 
CM CM CO <t CO 

r-> <f «* vO 
r*. <t 

00 r*». vC 
r-. CO 
O CM 

o> •* CO 
CM CM to 

i—i in    vc 
**   —i      CM 

oo r» 
O 
ve 

O •* to 

00 r» to 
•* CO 00 
vC P~ CO 

00 vC 

00 

v0 CO 00 
0> r*. 00 

vC <t 

CM CO 
o 

<r 00 

to 

CM 

vC 

00 CM 
oo r-. 
CO —I 

to o 
vC CM 
r«> sc 

e VU 

B 
0 
•H B 

0 
0 

•H 9 
5 « ï B 

0 
•H a 

•H 

•H 2 
u ai 

O 

ai > ftp 
4J 
9 

•H n 
a 
M 

a» IR 

•ri 
Q 

H •H VM ss 
kl 
U 
« 
•H 

O 
«a o g   a. 
O. ki 

S ä* O 
v> to- 

Q 
0 (!,    iQ iH ai 

a 
U    3 
9  a. 

T4 

OC 
C > G   C 

(Vi    R) 
60 
ni "8 

>i et ai K)   C « ä x: U <H 4-1 H\ H 1     OJ o¿ « u <n  ai HJ t->  u C   03 VU n 
•i-t i—i tl u •H            Q. ^4 _i ai u •H •H 
*->   b& < •H M    fl    O < co  ai < o   0 a. O 
*-<   C H U «1   -H    fci H (0     Lj H U  H B rvn 3   -H o 

H < B    W    3 
-2 -i w O 

H 
ai  o O 

H 
ai 

CU 
O e o 



7—-r 

- 124 - 

ANNEX 3 

DOCUMENTATION USED IN THE EVALUATION 

1. "Industrial Research Institutes:     Guidelines for Evaluation", 
UNIDO,   1971,   Sales No.   S.71.II.B.22. 

2. WAITRO,  "Priority of Needs of Industrial Research Institutes in 
Developing Countries",  Vancouver,   Canada,  June  1972. 

3. "Report on the Evaluation of Selected Activities of UNIDO",   UNIDO, 
ID/B/C.3/14/Add.   7,   20 March  1974. 

4«       "Industrial Research  Institutes—Organization for research,   tech- 
nical  and commercial  services",   UNIDO,  ISID.   119/Rev.   1,   Sales No. 
E.75.II.B.9,   1975. 

5»       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« 

6.       I.  A.  Akinrele,   "Industrial Extension Services of Research In- 
stitutes",  UNIDO,   ID/WG.204/8,  8 August  1975. 

7»       J.  P.   Blactcledge,   "The Industrial Research Institutes in a Developing 
Country-A Comparative Analysis",   USAID, August   1975« 

8. H.   A.   Janiszewski,   "Technology Transfer Policy,   Some Considerations— 
Turkey",  UNIDO/lCIS. 2,   5 February   1976. 

9. E.   Lartey,  "Transfer and Development of Technology",  UNIDO, 
ID/WO.233/?,   13 September 1976. 

10. "Report on the Meeting of Selected Heads of Research Institutes", 
UNIDO,   ID/WO. 233/1,   31  January  1977. 

11. "Utilization of National Technological Institutions  in the Developing 
Countries for Industrialization",   Report of an expert group meeting, 
ID/WG.246/6,  9 March  1977. 

12. "Cooperative Programme of Action on Appropriate Industrial Technol- 
ogy",  Report by the Executive Director,  Industrial  Development Board, 
ID/B/188,   14 April   1977. 

13. 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« 

14. Laurence L.  Barber,   "Institutional  Infrastructure for Industrial 
Development",   UNIDO/lCIS.36,   26 July 1977. 

15. W.  B.  Millager,   "Managing Technical  Institutes for Industrialization", 
UNIDO/IOD.   116,  7 October 1977. 
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16.      "Report of an Expert Meeting on International Action for Approp- 
riate Technology",  sponsored by ILO and the Dutch Government, 
Geneva,  5-9 December 1977. 

17*      V.  G.   Dee a,  "Research Co-ordination and Funding Agencies in Devel- 
oping Countries,  Impact of Science on Society,  UNESCO,  Vol.   28, 
No.   2,   1978. 

18.      "Acceleration of Industrial Research for the Benefit of Developing 
Countries"—E/C.8/52,  6 Jan.   1978. 

19t      "Textile Industry Technical Co-operation Projects",  a joint eval- 
uation by UNDP and UNIDO,   ID/B/C.3/72, 9 October 1978. 

20. "UNIDO Funded and Supporting Activities in the Textile Industry 
Sector",  UNIDO,  ID/B/C.3/73,   19 Oct.  1978. 

21. J. P.  Blackledge,  "Providing Relevant Extension Services to Indus- 
try",  UNIDO/EX.68,   18 December 1978. 

22. J.  (Jordua,  "Commercialization of Research Results",  UNIDO/EX.   64, 
18 December 1978. 

23. L.  N.  Ponnamperuma,  "Institutional Growth Strategies for Industrial 
Research",  UNIDO/EX.  66,   18 December 1978. 

24. R.  H.  WeBtergaard,  "IRSI Institution Building,  The Role of Pilot 
Plants,   Industrial Research Institute Strategy",  UNIDO/fiX.65, 
18 December 1978. 

25. J.  J.  Willard,   "Determining Industry Needs", UNIDO/EX. 67, 
18 December 1978. 

26. 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.  Blaokledçe,  Principal Consultant 
Assistant  Director for International Operations 
Denver Research Institute, Colorado,  USA 

J. Bauraer,  Professor,  St.   Gallen Graduate School of Economics, 
Business and Public Administration,   Switzerland 

J.  Cordua,  Director of INFINCO,   Santiago, Chile 

E.  Nagelstein,  Consultant,  Basel,  Switzerland 

L.  Ponnamperuma,  Consultant,  Jakarta,  Indonesia 

R. Westergaard, Chief Engineer* Central Institute for Industrial 
Research,  Oslo,  Norway 

J.  Willard,  Textile Research Consultant, Bethel, Maine,  USA. 

UNDP 

A. Chavez,  UNDP Co-ordinator,  Senior Technical Adviser, UNDP 
Headquarters 

M.  Btrrezoug, UNDP Area Officer,  UNDP Headquarters 

P. Oollong,  UNDP Consultant 

L.  Thais,  Deputy Resident Representative, UNDP Argentina 

UNIDO 

R. Kitohell, UNIDO Co-ordinator, Senior Evaluation Officer, DPC 

J. Baenerias, Evaluation Offioer, DPC 

H. Pahlstrom, Assistant Direotor, IOD 

S. Ndam, Industrial Development Officer, IOD 

H. Pack, Industrial Development Officer, ICIS/TEC 

N. Ramm-Erioson, Senior Industrial Development Offioer, ICIS 

R. Schmied, Senior Industrial Development Offioer, IOD/INPR 

F. Soede, Senior Industrial Development Officer, IOD/lNFR 

H. Tanaka, Aoting Head, ICIS/TEC 

K. Venkataraman, Industrial Development Officer, ICIS/TEC 
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WKX   S 

Honort   of   the  Hiffh-I,evel   Review '¡roup 

on  the  nrmcinal   issues  posed  by I IN OF AMIDO 

 IK±Í  Evaluation  'Jtudy  

INTRODUCTION 

1. At  the   invitation  of the United  Nations  Development Irwrarane 

(iPinri   and  the  United   Vationp  Industrial   Development   Organization   (UNIDJ,, 

a  hirh-level   ani  representative f^roun  was  invited  to  oonvme  at   7ienna 

on  March   98-V) to  .linci.«,  and analyse  major  inanes  concernir^  mdun- 

trial   research  and  service  institutes   in  developing countrier.     These 

issues have been  identified ac a rerult   of the joint.   UMDr/lJNITX) eval- 

uation  ÍUudy and  included  Í1>  the  relative cost/effectiveness  of  TK;is 

versas  other alternatives,   (?• maKinp more effective  URR of.existinr 

irnis,   and   M"   their  potential.     Tn  facilitate  the  ri i poissions,   the 

rroun was provided  with  the evaluation  report (H.   7)-)ij,ln advance 

of the  meeting for their  perusal.     The  'îroup greatly  appreciated     the 

scope,   significance and  value of the   in-depth study,   but  refrained 

from assessing specific  finding  or  endorsing specific  recommendations 

as  this  was beyond  its  termr of reference.     The deliberations  concerning 

the  issues presented  and  subsequent   recommendations  are based  primarily 

on  the   individual   and  collective expertise  and experience of the  re- 

spective members but   included consideration of the results of the 

evaluation  study. 

?. By way of an   introduction  to  the  im*tinjrt   senior  representatives 

of IWDr  and  UNIDO *ave  some background   information  on   the reasons why 

the Kroup has been  convened.     The  two  organizations  thought that   additional 

outside guidance and advice was 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 „n their  indigenous  technological  capa- 

bilities.*    The  issues  are regarded  as  so  fundamental   and pervasive, 

that  further discussion,   validation   and/or review was considered  essen- 

tial.     The  following is a summary of the  concensus reached by the par- 

ticipants. 

*    Refer to Chapter VI r,   para^raphr   W-367,  of the WIJT/UNIDO evaluati 
report   for fuller- discussion of purpose of the review and principal 
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ISSUE I:     "IB 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 

goalB and priorities and the necessary environment and institutional 

infrastructure,  such as science and technology departments of univer- 

sities, multi-functional  service institutes,   productivity centres, 

consultancy groups,  technological information systems,  etc.    Where 

such infrastructure does not yet exiBt,   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 existB 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 develop- 

ment  policy indicating its goals,  objectives and priorities and also 

defining the technological  tasks to achieve those ends.     At  thiB 

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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servine institutions,  is soon as it is determiner) that sinrle or 

multi-functional service institutions are operating: effectively  the 

creation or strengthening of IRfJs with n-research and development 

component should be considered. 

6.     In the earlier stares of industri al iza4ion, a single-funrtion 

institution can be adequate to provide basic services to ornali and 

medium sized industries or to Participate in technical studies with 

reBpect to national objectives such as better use of the natural re- 

sources in exploitation as well as in processing to serve local needs 

or  to contribute to the trade balance of the country.  Howover, as 

soon as it appears that those types of options are not sufficient to 

deal with the evolving questions and problems, establishment of one or 

more multi-functional IRSIs must be taken into consideration.  The 

scientific and technological infrastructure should be desired 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 playing a role for sponsoring and 

making use of the activities of the IPS I concerned. 

7. Por the success of industrial research and development organi- 

zations, an environment which encourages and permits innovation is called 

for.  Management must be flexible, venture-oriented and autonomous. 

Necessary conditions should be created for thiB purpose.  Developing 

indigenous competence, training technical manpower, creating necessary 

infrastructure with the required expertise and experience, ìB 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 oven to keep ahead of the industry. 

8. Ironi the foregoing, it is clear that each country must study and 

decide for itself on the successive steps to be taken for the type 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 nast experiences and the help of UN system and otixer 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 industrial sponsors.  The suggested expectations 

are the following: 
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(ai +o develop the necessary indigenous competence, i.e., 

human resources, to collect information, to assess, 

analyse and provide alternatives for decision-makinp 

bodies; 

(b>  to ado-t and improve upon the existing or imported 

technologies, to generate technologies relevant to 

the needs of the indurtry - small, medium and 1 arre- 

scale sectors, and provide probiem-solvinp capability, 

industrial information, consultation and extension 

services. 

Fbtperience shoi s that TPFIs have not often succeeded in fulJillinp 

all these expectations.  Tt is, therefore, suppested that IRÍHs only 

accept responsibility for those activities which are in consonance 

with their competence and the priority needs of the clientel in- 

cluding those functions not already dealt with by other orfani Kations 

or institutions. 

ISSUE TI:  What can Governments and industries do to make more effective 

use of existing IPSTs? 

10. Pecopni'.inp that in certain countries IPSTs will have to oper- 

ate in the absence of clear-cut policies, programmes, or specific 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 clientele, 

for e ample, throuph industry participation in an advisory committee, 

to pain its confidence, and to make use of its clientele in the advisory, 

executive, and other committees. 

11. Another question considered is whether an IREI in a develop np 

country should serve government or industry only, or both sectors to- 

pether.  Any nationally funded institute is set up to serve the nation 

and oupht to serve povernment as well as industry. 

12. The primary objective of an IPS! is to develop indipenouj? com- 

petence and necessary qualified manpower for it.  An appraisal of an 

IRRT's effectiveness must be judped primarily by the increased 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 supplement 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 technological 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; 

(dl 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-organizational, 

multi-national team effort. 

14. In building effective linkages, organizations like WAITRO and 

other regional and international bodies may be fruitfully utilized. 

Other avenues for such cases are twinning and cooperative arrangements, 

and networking of institutions, viz. between the developing and devel- 

oping, and developing and developed countries. 

ISStlE IIT:  Is there a potential and priority role and/or function 

IRSIs nan or Bhould be performing? 

15-    An IRSI 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 aB it would be difficult to 

achieve a desired degree of competence in all these areas at the same 

time.  In the actual practice the IRSI should attempt to participate 

actively and asRist appropriate institutions that have the principal 

responsibility for techno-economic feasibility studies and technology 

transfer. 

ISSUE IV:  What kind of dissemination should be given to the staff report 

and what follow-up actions taken? 

16.    Dissemination and follow-up actions have particular importance 

to the joint IPÍDI'/UNIIX) evaluation of IPSTs.  The requirements for in- 

dustrial services including research and ievelopment differ from country 

to country but these functions play an essential mie in the 1ndustrial- 
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i'ation proceri  of developed ami  developing countries alike.     Human and 

financia)   resoiirneF available  to carry  out  the difficult   and  sometimes 

risky tasks,   of  industrial   research and   development  are  limited.     If 

oast   and   future   investments  in   institution   huildinr ore  to   qrhieve  their 

purpose,   the experiences,   prerequisites,   forecastinr and   poal   sett inp 

which have   been   amonp thp   subjects evaluated   in  the  study   and reviewed 

herein should he  better understood by  the governments,  service  institutions 

and   indurtries  affected. 

V. "'herefore,   it  in  recommended   that  the  Governments  and the  ÌJH 

rystem fi ve   priority consideration to  the following: 

(a) t.n disseminate   UND]/'INI rx> evaluation  renort,   including  an 

annex  of + his   review  proup  report,   to interested  povernments, 

development agencies,   TRi',ls  and other relevant  proups. 

(b) to develop a set of programme and project guidelines from the 

evaluation results and make them available to interested 

developing countries. In addition, the UNDP/lJNIDO evaluation 

report, together 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. 

(c) 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. 

(di    This evaluation  study represents an  innovative step in  pro- 

gramme and project management.    UNIÏÏ   and IINITW 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 self-evaluation. 

This may also be included as a part  of project  design in 

setting up new  IRSIs.     Steps should also be taken to determine, 

over time,  the  impact   if the evaluation exercise,   including 

its 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 

Droblem-focus,  self-interest of participating institutions, 

and  terms of cooperation  are sharply defined and clearly 

specified.     Emphasis should be placed on linkages between 

developing country   institutions  addressing pr Mems of multi- 

country concern for which common action  is practical. 

At the request of Governments,   lINDP/lTNIDO should develop 

methodologies for  technology forecasting,  assessment  and 

self-évaluât i on and this be used  in the design  of technical 

co-operation projects with   IRSIs.     Also upon the request of 

governments the UNDf/UNIDO should develop and  conduct 

management courses  for IRSI staff in order to enhance their 

industrial  Sicilie  and technology competence. 
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