G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

Distr.
RESTRCTID

ULTNO/TeTs. 4.

PETTED IATLONS TUOUSTRIAL 5 Seprember 1977
DEVELOPFT ORCALTANTON WHURLS!

POSSIBLE AREAS OF' COLLABORATION AND CONPLE ENTARY ACTIVITIES
HETWEEN UNIDO AND OAS IN TECHNOILOGY TRANSFER, WITH
PARTICULAR REFERENCE TO LATIN AIERICA -]J

Rana K.D.N. Singh
UNIDO Consultant

L/ The views and opinions expressed in this paper are those of the
author =nd do nol neccasarily reflect ithe vicus of ihe necretariat off UNIDO,
This document ha3s been reproduced without formal editing,

PdeTf (00l



+

- ii -

TABLE OF CONTVHTS

Introduction seecevsccccsscocecscececetsscsccsvcnesosre

SUNMEYY seececcsecescscrccsssrossescsessscsscsecssccrnse

Part A ¢ Activities of OAS in Technology Transfer ...

Part Bt  Scope for Collaboration and
Complenmentary Activities ceesssssccsscccesere

Appendix It

Appendix II

Appendix IITs

Appendix IVt

List of peresons in CAS with vhom
meetings were held in Washington .eceeee

Major programmes_and projects (where
OAS contribution exceeded US$ 50,000)
uwndertaken by OAS for scientific and
technological developmert in industrial
and manufacturing sectors in

Latin America ssecessscssscccsccsosccsccee

Specific studies on various aspects
of technology transfer undertaken

w OAS 2000000000000 000000000060000000000

Page

2}

51

52

56
58




LT RODUCTLON

i e o Siaoa S

1, ¥ollowinyr the exchange of correspondence end meetings betvcen
Dr. Favrcelo. dlcrsoy Dircelor, Depuriment of Seientific Affairs,
Organization of Mmerican States (0As), Washington, and Mr, G.S. Couri,
Deputy Director, 10D, in UNIDO and staff membaers of the ‘Technology Group
of WNINO, it was decided to conduct a study to identify and define
possible areas of ccllaboration and complementary activities belween
UNIDO and OAS in the field of technology transter, with pariticular
referecnce to lLitin America. For this purpose, the services of the
undersigned consultant were recruited for the pcriod from 11 July

to 15 August 1977,

1.1, The consultant was briefed by Mr. Enrique Aguilar of the
Pechnology Croup in UNIDO regarding the scope of the study on 11 July

in Vienna and also subsequently by Mr. de Mautort, Chief, Industrial
Information Section, UNIDO, The consultant then proceeded to Washington
and had detailed discussicns with the concerned staff members and experts
of the OAS during 18 - 21 July. A list of the officials contacted in
OAS is enclosed as Appendix I. Mr. Salzman provided an excellent
over-all view of the functions end pattern of working of the OAS,
together wiih the relationships with other international bodies. The
latter aspect was further elaborated by Mr. Davis in terms of gpecific
programacs of co-operation. From both these meetings, it appeared that
there was a keer desire in the OAS to work in collaboration with other
international agencies, such as UNIDO, and even pending any formal
arrangement between UNIDO and 0AS, it should be practicatle to ovolve

a sound working relationship in areas of mutual interest. It was
wdersiood that the Sccretery General of the OAS would visit Vienna

in October 1977, when this matter may be discussed further with the
Executive Dirsctor, UNIDC, end his colleagues. This poaitive response
was further strengthened in the moye detailed dircunsicns held with

Nr. Michoel Crecney Deputy Director, Department of Scientifie Affairs,



Nr. Corlon Martinez Vidal. (Acting Chief, Technical Unit on Technological

Dovelopgent ), Mr. Erwin Fetzer (Chief, Technical Unit on Technical Change
wnd Transfer of Technology) and Mr. Cerman Framinin  from the Unit

on Scientif'ic Policy and Planning. All these three units, precently ’
constituting port of the Department of Scientific Affairs of OAS,

are closely comnected with technology trausfer and very meaningful

and detailed discussions were held with these staff members, togethcer

with Mr. Zoltan Szabo of the Indusirial Development Programme Unit

of OAS. Further discussions were held in Viemna on 29 July and the

first week of August 1977 with Mr. W.H. Tanaka, Acting Head, Developnent

and Transfer of Technology Section and other officers of this Section

and other conccrned Seqtions of UNIDO.

1e2e The consultant would like to record his appreciation of the
wstinted assistance and co-operation received from the staff members of
UNIDO associated with this study and staff members and experts of the OAS,
.who made all necessary material and information available and also

held frank and detailed discussions on the various subjects covered.

1¢3e The scope of the study is intended to cover possible areas of
co-operation between UNIDO and OAS, with particular reference to

(a) the role of Latin American institutions in the field of technology
development and applied resecarch, (b) the promotion of local enginecring
and consultuncy services, (c¢) identification of UNIDO's inputs to strengthen
local technological infrastructure, with particular reference to national
offices of technology acquisition, investnent authoriticc and National
Councils on Science and Technology, (@) identification of the possibdble
role of the U¥ in supporting national prograumes in the field of ccicnce
and technology, (e¢) identification of technological requiremcnts at the
national level and (f) identification of technologzical iniormation
requirements at the national level concerning selection of tecnnology,
with particular reference to iron and steel, fertilizers, agro-industries

and agriculiural machincry, which sectors have been selected for the



pilot activiiies of the Industrial and Technological Inlormation Banik,

in purcweice of GA recnlution 3507,

Tehe The report ic divided broadly into two parts, The first part
describes the background and present programnes and activities of the

OA5 in the field of technology transfer and scientific and technological §T)
development in Latin America (LA). The second part deals with the gpecific
areas in vhich colluboration and complementary activities beiween UNIDO

and OAS arc considered to be both practicable and desirable,

24 SULVARY
261, Scope of study: The study is intended to define areas of

collaboration, co-operation and complementary activities bLetween

UNIDO and OAS in the field of technology transfer, with particular
references to Latin American (LA) countries and covering the role of

LA technology and research institutions, promotion of consultancy

and enginecring services, strengthening of institutional technological
infrastruciure and information services in these countries and the role
of international bodies in developing institutione dealing with techaology
transfer,

2624 Activities of OAS in technolosy transfer: The Departmeni of

Scientific Affairs in OAS kas, in recent years ussisted several projects

in LA countrics, particularly for (a) establichment and development of
Centres of Information and Technical Acsistance; (b) sectoral studics
in fecod industries, utilization of bye-vroducts of the :ugar industry,

marinc resources, coal utilization, petrochemicals, elestronics und

other branches and insutrial services, such zs metrology, standardization, etc,;




(¢) studies on policy and othor implications of technology acquisition

qnd transfer; and (d) studics on various regional aspects. A Pilot Project
on Prencfer of Teehnology undertaken over a 4-year period {1972 to 1975-6)
highlighted several policy and programaing implications. A working group

of cxperts from LA countries are at present studying and developing a
programme of co-operation in the crcation, adaptation and transfer of tcchnology,
wnder OAS auspices, The studies, seminars and working groups of the OAS
have focused attention on most of the critical issues and aspects of
technology trancfer to LA countries. These activities could be

further elaborated by (i) closer examination of the relationship and
implications of foreign investment and technolegy; (ii) assessment

of technological requirements at macro level and in relation to priority
and critical scctors of national or regional growth; (iii) development

of technological servicee capability, particularly engineering and designsj
(iv) devclopment of policy package in relation to investment and technology
.at various dcvelopmental stages and (v) analysis of policies, programmes
and expericnce of developing countries in other regions, particularly

ceriain Asian countries,.

2¢3e - Areas of co-operation and complementary activities between UNIDO and OAS:

2.3.1. The wide-ranging programmes of UNIDO in industrial development
and the programme of activities of OAS in the field of scientific and
technological devclopment suggest a close degree of co-operation and
collaboration in activity-programmes relating to technology transfer in
Latin America. Such co-operation is necessary so as to avoid duplication

of efforts and incensistcncies in approach.

2.3.2. The nature of UNTDO/OAS collaboration should cxtend to (a) ewchange
of documentaticn relating to technology transfer; (b) participation,

through staff personnel or experts in working groups, seminurs and

workshops, eonvened by cither organization und (¢) wndertaking of jeint or
complementary projcets and siudies, particularly for Latin American countrics,
A aall cell should be set up in the Industrial and Technolggeal Information
Bank or in ihe Techuology Group of UHIDO to remuin in elosc or periodical

ftouch with the Lenartment of Scientific Affoirs of OAS to work out Lhe




detniled programse of collaboration in respect of exchange of doewientation
ani partieipation in working groups and seminurs. As for joint or
complouentzry projects releting to techuology transfer, these could

be conzidered in the fields described hercafter.

2ed. Doterminatiion of technological demand and requircuents:

Severul sectoral studies have bcen made in respect of LA countries through
UN1, ac alno ECLA. The organizations should keep themselves informed

of thicse projects and there should be sharing of documentation on projects und
studics completed and those underway. If a part® cular sector is covered

by projects of more than one organization, thesze should be complementary and
should not cover similar ground. A joint study should be undertaken

by UNIDO and OAS to assess the specific technological gaps and requirements
in lLatin American couniries of certain basic and priority growth sectors.
Initiclly, such a study could cover (i) iron and steel and basic metals;

(ii) fertilizers; (iii) chemicals end petrochemicals; (iv) capital goods,

including agricultural machinery and (v) agro- and food industries.

2.5, Role of technology institutions in LA coiintries:

2.5.1,. The OAS is assisting a large number of institutions, dealing

with technological information and research io develop these wiits as focea)
points in an information network, A clocer link chould be established

with the information services provided by UNIDO, which will be substantially
expanded with thce activities of the Industrial and Techmological Informaation
Bank, so that an appropriate information nctwork could be get up in LA
couniricse The details of collaboration between the UNIDO Informatien

Sysiom and the technology information ingtitutions beins osvisted Ly OAS
should be finalined in a meeling between representative of ITIB nd

the CAS (Taformation Section),



2452« The UNIIX) chould also initiate a study to define the specific
role of instituticns directly and centrally covercd with technological
developront and their interrelationchip with other governmental and non-
govertnenial agensiess A complementary study of this aspect should be

taken up by OAS {or LA countrice.

2+5¢3. The UNIDO and OAS should exchange information and experience
regarding 1heir assistance to institutions dealing with technological
informetiion and rescarche. A4 joint UNIDO/OAS study should be undertaken

to0 ascens the technological impact of such institutions in LA countiries.

2.6, Technological infrastructure - devclopment of enginecring and consultengy,

gervicens

2.6.1, A large volume of detailcd engineering in LA countries is still
being done by foreign engineering and consultancy companies. It is necessary
.that, apart from an up-to-date classification ¢f consultancy services
available, a rcalistic assessment is made as to the engineering and

other services ihat can be performed by national units and identification

of specific gaps in this field, together with méasures to cover such geps. A
clearly-defined policy is neceseary regarding the use of national consultangy

and enginecring services.

2.6.2« The identification of gaps in technological services has to te
done initially on a country-wisc Dbasis and for critical and priority
sectors, such as chemicals and pctrochmeicals, fertilizers, basic metals
and heuvy capital=goods preduction. This can be done through a joint
UNIDO/OAS study,y using national institutional agencies in Latin America.
Thercafter, sups in such servicc capability chould be defincd for the
Latin fmerican region as a whole, again for the same or other priority
scctorse The extenl to which preferential treatment would be necessary
for nutional ana regional cngincering consultancy services and would be

forihcuning would wlro need to be ascessed and policy normg prescribed



regesding the vuce of notiontl consultanic :nd domestie enpincering
crvchilitye An ofwpeet aiso Lo te analyszed is the nature of technical

and fin=aziil suppert, including subsidy, that nmay ke necescary  to
national coninltency firms underteking detailed engincering in sophisticated

produciion sechors,

2+6.2, The growth of adequate mimpoucsr skills is an essential aspect

of technological infrastructure. Both UL and OAS are implementing
several training progranmes and it would be desirable to excheonge
information and details regarding their respective progranmes in this fielde
It would alvo be desirable to undertake a joint UNIDO/OAS study of iraining
requirements for LA countries in respect of (a) managerial/supervisory
personnel in industrial enterprises and technology institutes; (b) engineering
and design personnel and (c) decision-makers in the field of industrial

and technology policiesy and thercafter take up an expanded programme

to cover (a) and (b) through in-plant and in-institution training, boik

in developed couniries and in developing countries of uther regions,

particularly Asia, and through regional workshops in the case of (c).

2.7, Technology volicy

2+.7¢1« A number of policy instrumente have an indirect or direct impact
on technological developments. Those having an indirect effecl cover a
large field including industrial licensing, export incertives, tax relicf
and the like, The principal institutional instruments in LA countries
which have diroct impact on tcchnological development are (a) Councils
of Science and Technology; (b) National repulatory bodies for foreim
investment; and (c) National Registries repulating foreign technology.
The technolo;sical inpact of the programmes of ihe Councils of Seience

and Technology need to be jointly ascessed by URIDO und CAse

2.7+2« As for the invectment agencies it is sugpected that UNIDO chould
wndertake a comparative study of forcim invesiment policies of

selected develoring countrices and assces their impact on technological
davelooment, particularly policies relating to existing foreiym cubsidiaries

or arfiliotes, with OAS commissicning a similar study for Lutin Auervican

cowitries,
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Z2ele 3. In respect of Natiunal Registries on Technology, soveral ctudies
have been made by UNINO and OAS rogarding the present working of these
bodicss J4 is necessary in future, however, to consider these agencies

in rore dynwaic tesinc than merely as regulatory agencies and to expand

the functional role of these and similar institutions very substantially.
The expanded and continuing role v +uld include analysis of the impact of
foreign technology in variocus sectors, extent of absorption and adaptation
achicved, determinution of sectors where further inflow is considered
wmecessary or undesirable and sectors where intlow is necessary and

necds to be cnsﬁred, assessment of unutilized patents and critical aspects.
An important aréc of UNIDO/OAS collaboration weuld be to review and determine
in this context, the future role of National Registries and other agencies

concerncd with technological change in Latin America.

2:7+4. Exchange of information and experience of Registries of Technology
and like instituticns is very necescary. The extent and nature of information
to be pooled regarding various technology contracts approved/rejected by

the various Technology Registries in Latin American countries would bte

a very useful arca for a UNIDO/OAS study.

2.7+5. A number of fiscal and regulatory policy instruments also have

a direct impact on technological development and a detailed analysis

of such measures is necessary, particularly for LA countries., An imporiant
area for further analysis by UNIDO in collaboration with OAS for LA countries
it the determination and analynis of various fiscal and regulatory policy

measures which have a direct impact on teclinology and indigenous R+D.

2.8. Identification of technological sectoral requircmentss

2.8.1, Technolorical requirementc at the macro level for an economy have

to be assesscd in the light of growth projections for priority scclors

and the conscquential technological hieeds in respect of processes and know-how,
technological services and the necessary infrastiructure for selecting,

negotiating and acquiring apnreopriate cechnolegy on suitadble terms, on the

one hand nd effective abrorption and adaptation, on the other. While the




basic infrastructure elemenis remain the same, these would vary

considerably with diffuerent inter-sectoral prioritiec over given periods.

2.8.2, A detuiled secctoral planning exercise, coverings all brianches

is not cssential. Where this is available, tochnological needs can be
spelt out more accurately but even if broad priorities are idemtificd,
ag 15 posnible in most LA countries, technological requirements can he
edequately assesced. It would be desirable for UNILO, with the assistance
of OAS and national governments to collate information regarding the
sectoral studies alrcady undertaken and to outline a programme of
gectoral growth priorities for the Latin American region fcr the

period 1980-5. This could then be further considered by national
governments or at a regional level. Thereafter, a technology develooment
programme could be outlined to cover the identified requirements

for an approved programme of sectoral prioritiies.

2.8.3. The results of in-depth UNIDO studies, undertaken for a
number of sectors should bte brought to the attention of LA countries.
To the extent that CAS may be interested in undertaking case studies in

these sectors in LA countries, they could be associated.

2.8.4. Sectoral technological requirements also need to be assessed
at regional level, as suggested earlicr. These would constitute u pre-

requieite for collective bargaining for acquisition of technology.

2.9. Rnle of international agencies, particularly UN1DO in developing

ST at institutional levels

2.9.1. ¥mile a number of intermational and inter-regional bodies

have taken up progrommes for ST dovelepment in one or other sphere, the
UHINO's role is critical in development of ingtitutions related 1o 37

in manufacturing industry. This has to be considered in the light of the

role of various inctitutions concerned with technology policien, identificution
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of techanlopiceal needs, development of technological infrastiuciure,
including wanpower resources, information services, seloetion and
acquisition of appropriate technolozy, and development of H and D

activilicgs,

2.9.2. In respect of technology policy, UNINO chould undertake a
detailed study to define the various ingredients of a comprehensive

technology policy for the manufacturing sector,

249.3.  With regard to technological requircments, concrmed institutions
have 1o be identified, both a macro and micro level, their roles

defined end their programmes reviewed, so as to ensure comprchensive
coverage. Appropriate mechanisms should also be defincd, where thege have

not been set up.

2.9.4. Yor assessment of technology infrastructure gaps, an institutional
nctwork should be defined for various developmental stages. Guidelines
should be laid down for classification and assessment of national consultancy
pervices and suitable mechaniesms evolved for identification and removal

of gaps in such services, particularly engineering and dcsign capability

and certain basic industrial services., Mechanisms should also be

defined for meeting inadequacics in specialized manpower resources.

2:9.%. An appropriatc information network should be devised at
national and regional levels which can be adopted to nationsl needs,
This should serve, inter alia, as a data bank for industrial and

technology plamning at macro and micro levels.

2.Y.6. A suitable framcwork and mcchanis.s should be evolved to cvaluate,

ealcel and essist in the acqusition of appropriate technolegy, this role

being considered distinet from resulatory functions. The detailed
institutional functions should be defind and UNIDO should underiake a
specific study to define the institutional role and reoponsibilitics in this

regard,
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2eYeTe M appropriate inustitutionsl framework should b drawn

up for sesessing and assisting the process of ahsorption und
adaptation of acauired taochnologys The powers and functiong of

cuch vis-3-vis national enterprises should be defincd. The policy
aspecis of enterprise-level Rand D activities should also be analyzed

in this context.

2.,9.8. For certain sectors, such as development of new encryy sources
or branches of particular interest of dcveloping countries, new
technologics and processes would necd to be explored. The institutional
requirements and nature of R and D projects should be defined and

assistance programmes drawn up.

2.9.9. The above rcle outlined for intermational agencies, particularly
UNIDO, to develop technology institutional aspects in developing countries
should bc supplemented by a similar programme by regional bodies such

as the OAS.

2.10. In ordcr to effectively tackle both the institutional and
functional problems of technology transfer to developing countries

a Fund for Development of Industrial Technology should be created

ir UNIDO, cither as a scparate entity or as a Sub~Fund of the Industrial
Development Fund, which is proposed to be set up.

2.11, Technological co-oneration among develoning countries

While a suiiable climate and infrastructure should be created for
adequate inflow of appropriate technology from enterprices and institutions

from developed couniries on acceptable terms, it ie increasingly ncecescary

to onsure greater joint and co-operative action between develeping countries

in this repard. Joinl or collective action car relaute to contractual
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provisican in investinent/Aechnolony agreement s, exchange of
infermution recsarding contracts, selection of tcchnology, bargaining
for appropriate technology by a grovp of cowniries, development of &
technolo;y pool, revisions in paient end trademark legislation, K and D
aclivitice in certain sectors and training of personnel. It is aleo
necescary to evolve a net-set of principles or "rules of the game"

to guide direct technology inflow between enterprices in developing
countrinse The UNIDO should examine the detailed nature and
posciblitics of such teclnological co-operation and prescribe the
principles and standards to be followed in direcct technclogy inflow
between developing countries. The OAS could undertake a similar study

for LA countries,
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As  ACTTVITTG OF OA5 T THCLICLOSY TRANGHER

3.1e Congidcrable emphasis has been given in recent ycars

by tlie OAS to preblems of scientific and technological (ST)
development in Latin Americas A Regional Scientific and Technelogical
Development Programme had been earlier initiated, under which

a number of technological studies were undertaken in LA countries
and assistance provided for the development of instituies ol
technological information and research in several of these cowntries.
This programme was supplemented by a fairly comprehensive Pilot
Project for Technology Transfer (PPTT), which was undertaken

in 1972 and completed in 1975-6, and covered various aspccts of
technology programmes and requirements, besides focusing attention
on several policy issues relating to scientific and technological
growth in this region.

3624 Considerable interest has developed, during {he last decade,

on the implications of technology acqusition and transfer in

several LA countries and a number of studies have been made on various
related aspects, including foreign ownership and control, patents,

transfer pricing in different branches, the neced for and dircction of
rcgulatory control on technology inflow and the like. These studies

have becen considerably supplemented by the programmes and studies

undertaken by the Economic Commission for Latin America (FCLA) and

the OAS. A number of projects relating to iechnology transfer and &:velopment
in LA countries have been undertiken by OAS, particularly during the

period 1974-~T7 and the programme is expanding both in scope and

contents The projecis cover a wide range of activities designed to

dcvelop technology institutions and the technological infra=stiruciure

in these countrics, besidee identifying technological necds for

various sectors and at enterprise levels in the LA ccuntriess A lict of the
major projects, in respect of which OAS ascisiance exceeded USS 50,000,

is appended at Appendix IT. Special enphanis was piven to the development

of tuchrological infraslructure through projects assisting the cotablishment

and development of Centres of Information mnd Tochuienl Assistanee to Induntyry



m roveral countries, including Bolivia, Chile, Columbia, Costa Rica,

tene Dopinicanny Guatemala, Haiti, Honduras, Mexico, Niearagua,

Paraginyy Peru ind Venezuelis Most of these units hawe been set up

within the Councils of Science and Technolegy or like instituticns in
these cowntries, Thne sectoral progranmes (Proyectos Especiales Cuenta

Mar~ Del Plata) have primarily concentrated on slectronics (Argcntina,
Brazil, Mexico and Paraguay), coal utilization and gasification (Chile,
Colunbiay Mexico and Venezuela), petrochcmicals (Ecuador and Yenezuela),
fuvod industries (Argentina, Brazily Chile, Ecuador, Mexicc, Paraguay, Peru
and Venezuela), marine resourcesy, including fisheries (in several countries),
cugar and its bye~products (in seven LA and Caribbean countries) and wool
(Argentina)e An important infrastructure activity sought to be devcloped
is metrology, for which OAS project assistance has been provided to

ten LA and Caribbean countries, including Argentina, Ecuador, Mexico and
Uruguay. OAS assistance has been provided for research in utilization of
solar energy in Argentina, Bolivia, Brazil, Jamaica, Mexico and Trirnidad
-and Tobago. Under the Regional Programme of ST development, a large number
of projects and studies (over 110) have been assisted by OAS in the various
countriec of the region, mostly with small grants ranging from US$ 5.000
up to US$ 50,000, A few major projects (OAS assistance above US$ 50,000)
have also been undertaken under this programme, including projects
relating to 'metal extraction and transformation and organization of
projects and programmes in Brazil, and food technology and metallurgy in

Mexico

3. A numbter of analytical siudies have also been wndertoken,

covering both policy and programming aspects on the one hand and

rclating to specific industrial sectors on the other, A list of the
principal studies, which have been completed, is cnclosed as Appendix III,
The more gencral and policy studishave dealt with issues such as the
working of ihe Registries of Technology, formulation of tcchnological
requiremenis, possible lines of action in respect of technological
development and the likes. The cectoral studies have concenirated principally

on technological aspects of the chemical and petrochemical rector, metallurgy



3e.4.2, The PPTT's approach of uusessing technologicul requirements only

al entorprige level partially perhaps stemmed from institutional constraintse

Tn the final PPTT report, it has been recognized that, at state lovel,

the I'PIT contacts were generally found to be more difficult and less
recponiives It is, however, at this level that production gaps, and
consioquential technological requirements, can usually be most effectively

identified in the context of national resource endowments and constraints.

3443, It muet be stressed, however, that the PPIT study was very useful
in identifying technological nceds and prospects at the enterprisz level in
several sectors specifically studied in these ccuntrics. Apart from
several critical issues highlighted by the PPTT, a methodology for
technological data collection and analysis was able to be developed,

The various studies conducted as an integral part of this Project

in several countries were, in themselves, very uscful and brought out

a number of policy issues as well as specific sectoral problems. An
important contribution was the emphasis given to the growth of technological
services, particularly national engineering and consultancy facilities.
The Project also focused attention on the constraints and difficulties

in obtaining adequate information on technology inflow, absorption and
adaptation and the neced for sharing of experience amongst these countries.
It also directed attention to the necessity of trained and specialized
manpower, not only at the level of enterprise operations and management
bul at decision-making levels in governmental regulatory agencies and
technology institutionse. The PPIT study also cxperimented usefully with
various approaches to evaluating of technological alternatives in

different sectorss

3.4.4.  The completion of the PPIT project in 1975-6 was followed by
gome restructuring of the concerned sections within the 0AS and tho
division of the Depariment into three units, vize. Information and

‘'echnological Change, Technical Development, and Policy and Planning.




The widn arey of necessity, clorely interrelated and it iw cuswatial
thul w coumnn approzen is brought to beay on problcas of technalopy
Lromeicr wiiieh vould inevitably overlap among thece units,

3.9, Apart from the several technolopy development projects and
progranmes acsisted by the OAS, cmphasis appears to be shifting to a
morc policy~oriented appraach on technology tran:zfer und related issues,
fellovwing the decisions of the General Assembly of the OAS and the
deliberations of a Working Group of Experis. The activities of the CAS
in the field of technology transfer were broadly reviewed in the General
Aszembly of the OAS at its sixth regular session and the Assembly,

vide Resolution AG/RES 233 (VI - 0/76) set up a Working Group of
Governmential Experts for the purpose of "studying & programme of
co-operation inthe creation, adaptation and transfer of technology",
The Working Group had its first meeting in March 1977 and is dus to
have its final round of discussions in September 1977. In its March
session, the Working Group discussed the following specific items:

(i) co-operation in the field of technology, including principal
objectives and possible alternatives for a system of co-operation;

(ii) spccific aspects of technological development and their incorporation
in alternative programmes; (i1i) possibilities of integrating programme
altematives with activities of regional and interrcgional organizations
and (iv) financing of proposed programme.

3.5.1. The programmg for co-operation was visualized »- the Working

Group in terms of chort-range, middle-range and long-term ¢ffcetn. The

short-range programme related to capacity for nseeking, evaluating and

acquiring technology and principally covered technical information-and |
accistance sysiems, munagenent aspects and project engineering, 'The
middle-range prograrwre covered design and process engincering and
tochnologicel adaptation, largdy through technological institules,

The long~range effects were visualized in terws of capacity to generate

techinologiesy products and processes and development of recearch centires.




ant? iero and food industriez, Mony of the studics were undertadien
as part of the PP Two sectoral studies of considerable intereat
arce on analysis  of the foundry indusiry and of the prospects und
utilization of the direct reduction proceas of iron ore, The study
relating to the Atucha (Argentina) power projeci is also a very useful

analyvsic of the technology-package implications of major power projects,

34, The Pilot Project on Transfer of Tochnology (PPTT) requires

to be specifically mentioned. This was an ambitious undertaking covering
various aspects and implications of technology transfer to these countries,
with special emphasis on the metallurgy, chemicals and petrochemicals

and food technology sectors. The PPIT undoubtedly highlighted technology
acquisition and transfer as a significant tool for accelerating economic

and technological development,

3e4.1. The ascessment of technological requirements in the PPTT wera,

.however, based on the needs as assessed at the level of various enterprises

though, in several instances, such requirements were defined not only in iterms
of new or improved processes but new lines of manufacture, such as the
production of copper wire, electrolytic condensers, printed circuits

and the like. To the extent that such new production activities could be
identified by enterprises in one or other of these countries, the FPPT

studies were very useful. It is, however, doubtful if an asscisment of

technological requirements at enterprise~level alone can be exhausiive

or comprehencive. Such requirements have necessarily to be assesscd in terms
of the over-all national economy in a particular country and must be related
to existing or potential production gaps and the technological needs to
cover such gaps. A macro approach to national technological requirements
requires the identification of key and priority sectors and assesament

of production and technological gaps in these branches. The identification
of priority scctors has been done, in varying degrees of deluil, in muany

LA countries throuch several governmental agencics, semi-jgoverimental
institutions and industrial associaiionc and sectoral technological

ncedc have to be ansessed in ihe light of projected production rcquircmentn.
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Cf neceovityy these pregramices would have o he adjucted to the
resouress and prioritics of cach country over a period of time.

Speecial erhesis needed to be given to repional co-operation, through
rogional or supro-nrational institutions, was not considered advicable.
The reneral guidelines for co~operation included (a) ideniification of
arcas of action; {(b) ensuring of participation of various agencies
involved in technological development, including governments, the
production sector und research, engineering and information services;

(c) ensuring of linkage of technology supplicers and recipient enterprises;
() improvement of technology transfer processes and absorption thereofs
(c¢) improvement of productivity; (f) promotion of lateral transfer of
technology among Latin American countries; (g) promotion of links between
technological development instituter and research bodies; (h) ensuring of
flexibility of programme ,but desigring around recommendations of other

regional and international bodies.

3.5.2. A number of specific areas of action were suggested on behalf
of the various participating countries. These varied from country to
country, depending on the level of growth and the nature of problems
that had developed in each economy.

3.5¢3. The OAS Secretariat was required to prepare an inventory

of the tcchnical informution system in operation at the inter-imerican
lcvel with deteils as to technical areas oovered and other rclevant
data, together with an inventory of scientific and tcechnological research

and development centres operating in the region.

4. A Follow -up Comnittee of the Working Group met subsequently
in April 1977 and considered the programne of action in greater detail,
In its recommendation, it reiterated the objeciives of' an inter-American
co~opecration programme for thc development, adaptation and transfer of
technolopy. Principal stress was given to i achicveument of the defined
objectives through increasing ST carabilily in each courtry so as to

(a) resolve specific technolngical problem:; (b) ensure the setting-up



of adequate technologicol servieces and strengthen capebility in
celectivg and negotiating the acquisition of particuiar technolcgicss
and prcmote tecknological innovations at enterprise level and ({c) assiot
in utteining cconowic and social development objecitives. Specific arcas
of action were defined as: (i) lnstitutional support for technologicel
development, covering growth of technological institutions, liaison
betueen such wnits, training of specialized maripever and assistance

for technol-gical services. Such a programme would essentially be
nsupplementary 1o the Regional Scientific and Technological Development
Programme and other cxisting programmes of the OAS. Particular stress
was laid on training specialized manpower, both at enterprise management
and operaticn level and policy-making and govarnmental level; (ii) Technical
assistance for providing technological services such as information,
engineering and consultant services, technical and managerial assistance
for firms, and metrology, standardization, rationalization and quality
control. Thia would include support activities for sectting-up and
operating national institutions for regulation and use of technology and
delemining technological requirzments; (iii) Support action for
utilization, absorption and adaptation of technology at both governmental
and enterprise level, This would include both the determination of
technological requirements in terms of demand and priority and the
acquirition of forecign technology on the mosl favourable terms. Au
important recormcndation relates to the need for structuring a finsncial

co~opcration system to mobilize adequate resovurces.

4e1. The Follow-up Committee stressed the need for a flexible

approach to adapt to the varying needs of the participating countirias
but felt that, subject to such flexibility, a co-operative proprunme
could be evolved, both at national and multinational levelse For this

purposec, existing policy and institutlional inctruments would nced io

be reviewed and new instruments may need to be evolved, so that an
adequate mechaninm can be designed for a technelogical co-operative

projracae in the:repgion.
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Aelo Tn ik light of the recormendations of the Follow-up Committee,
the CAs Leceretuarial is precently preparing a detailed paper for consideration

of -the horking Group neeting in Septomber 1977,

5e There can be little doubt that considerable useful work has been
done iu the OAS in rcupert of technology transfer in latin American
counlrici and thot the programme:s under consideration through the

Workinsg Group would have comprchensive coverage. Apart from much greater
awalrencs: having developed in these countries on various critical aspects
of technological growih, a number of ST institutions have been set up

or expanded their facilities considerably in several Latin American
countrics. These institutions provide focal points for study of various
technological issues and problems in these countries. A list of such
institutions which have been assisted by the OAS and through various
projccts under the Regional Programme is enclosed at Appendix IV,
together with the information and technological services that these
institutions are able to provide in their respective countries. The inforwration
and technical assigtance network of the OAS is largely channelised through
these institutional agencies. and supplies technical information and
assistance services to business (SIATE) and Information Systems for
Management, which are very useful to industrial and business enterprises,
The vaorious studics undertiaken in the CAS and through th: PPTT and the
spceia projec' s financed by the OAS have been very uscful and have
pinpointced the nitention of both policy-makers and enterprises to various
facets and implications of technology transfer and development. The seminars
and inter—-pgovernmental mectings organized by the 0AS have also nerved to
focuc atieniion on critieal policy uspects and have had significant
conscyuential impact on technology policies in several Latin American

countriec,
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G, ¥hile the activities of the OA3 in thie field have been

very ureful ond cignificant, increased emphasis on ecortain basic and
relat.d insuce could rendert Lthe OQ4S programuec even more realistic

and meaningfuls Scme of these aspects are briefly mentioned hercaftcr.

(a.) Techrological development cannot be considered in isolation and

must be vicwed as closely interlinked with investment policies

and programmes., National technological development must be considered
ac an integral part of the investment process, particularly in relation
1o the inflow oé foreign capital. A carefully-conceived policy for
indigenous technological development in a particular industrial sector
may become very diluted.if, for example, foreign investment through
transnational corporations is freely permitted in that sector, as such
investment would inevitably bring foreign technology in its wake.
Similarly, a highly restrictive policy on foreign jnvestment may result
in consequential restriction on inflow of particular technology which

may be considered. very neceasary. (b) Technological requirements must be
asserged, both at the macro level of the econcmy and at the micro

level of the production sector, as represented by existing enterprises,
Conclusions on technology policies based only on the latter may tend to be
misleading. (c) The determination of technological requirements at a macro
level for an cconomy necessitates close linkage and co-ordination between
povernmental agencies dealing with plamming or the setting of priorities
for industrial growth and institutions and agencies dealing with technological
growth. At present, many of the institutional agencies serving as focal
points for OAS programmes have only a limited role in the determination
of sectoral priorities. (d) The development of technological infrastructure,
particularly engineering services, both at national and regional level in
Latin America requires greater emphasic and support. (e) A policy

packape incorporating these aspects needs to be evolved for various rlagoes

of development in Latin American countrics. Such a package would cbviously




[,

nenrd o be realistic in terms of the busic ohjectiverof industrial growth

shd detf'ine parameters for regional ce-operation, (f) Technological
reauiranents have to be assessed at sector level, both for particular
countries and for the Latin American region as a whole. While a number

of OAb-astisted projects relateto industriul and infrastructural branches,
most such studies (with some notable exception) have been dircctly

related to sectoral technological rreds only to a limited extont.

(¢) While OAS studies have dealt with latin American cxperience, most

of these studies have not drawn adequately from policies, programmes

and experience in developing couniries from other regions, These could
constitute a very useful feedback of practical experience., Considerable
knouledge and experience is available in several Asian countrics,in
particular, where many critical aspects of technology transfer have been
dealt with, for some time., Similarly, cxperience of LA countries should
be made more fully known to developing nations of Asia and Africa. A
two-way flow of more detailed informtion should be ensured through UNIDO.
Closcr contacts between personncl and experts from different develoning
regions should also be encouraged through UNIDO and OAS programmes ir this
field,

T. The UNIDO's role in industrial growth is inevitably much broader
in scopreyas its objective :/ is to co-ordinate the activities of industrial
develcpment, particularly the building and strengthening of institutions,
management and administration of industrial technology and dissenination

of infornation on technology innovations and developments. The Second
General Ccnference of UNIDO hos re-emphasized UNIDO's specific responsibilities
in the field of technology transfer, in the formulation of an international
Code of Conduct in co-operation with UNCTAD and, inter alin, in adoption
and improverent of commercial practices governing transfer of Lechnolony
to the needs of developing ccuntries and in improving access to information
cources resarding oppropriate industrial tochnolo rve UNIDO i also in the
proeess ef evolving u teclhnical informction exching» network and an
Tndustrial ard PTechrolopical Information Tank. A prograwnme of special

tigniticnce reloies Lo co~oneraiivae wotfon on mereseite ndwetrial

L e S —
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technologr. A specialirzed unit dealing with development and transfer

of teclmology hus been set up to deal with selceetion and acyuisition

of teeclnclo iy, identification ond adaptation of indigenous techiologies,
develcpment of cppropriate technologies and policies on induvstrial
technoloyyy, while the Information Section is dealing with the Tecimological
Information Banke A programme being accorded special emphacis in

UNIDO is that of increasing economic co-operstion betwcen :developing
couriries. This would also necessitate maximum flow of information,

particularly on technological developuents between these countries.

Be SCOPE FOR COLLABORATION AND COMPLLZFTARY ACTIVIES

8. The coverage of programmes and projects relating to technology
transfer in UNIDO and OAS suggeste the obvious need for close collaboration
ietweem these two organizations in so far as activities in Latin America
are concerned. Not only is such collaboration practicable end desirable

but thic appears very necessary in order to avoid duplication of activities
and possible inconsistencies in approach. Both organizations could
supplement their field activities and ensure adequate co~ordination as

well as eignificant expansion in the scope and content of these programmes.

8.1. The nature of UNIDO-OAS collaboration should broadly extend

over three fields: (a) excnange of documentation relating to itechnolosmy
transfer; (b) participation through personncl/experts in working groups,
seminars and workshops relating to S/T and technology iranster called by
either organizaticn and (c¢) undertaking of joint or complementary prejects
and studies, particularly for Latin American countrics. "The first

two activities should not present undue difficulty and a small cell in INTIB

or the Technolormy Group of UNIDO should be denismated 1o remsin in close ond

periodical touch with the Department of Scientific Affairs of OAL to work

out the detiiled programne of collaboravion on thege tuwo armectsn. The joiud

or complementrry activity progromme, however, needs more detailcd consideration.




Do ihe specilic arcas of joint or cciaplementary aciivity between
M0 and 083 have 10 be ascensed in relation to the basic features

and 1nocdr of teechnelogical developnent in Latin American countries.

These foatures can be broadly classified under the following heuadss

fa) Geleraination of extent and nature of technological demand;

(b) nsicessment of the role of TA institutions in technological development
and applied research and in building an adequate informaiion and monitoring
gy:iem regarding technological needs, capability and development programmes;
(c) develepment of technological infrastructure, particularly engincering
and ccasultancy services and manpower skills; (d) determination of a

policy frumework, with particular reference to national offices of
technoloyy acquisition, investment authorities and councils on science

and technology in LA countries and defining of UNIDO and OAS inputs

in this regard; (e) identification of technological neceds in key sectoral
levels, particularly iron and steel, fertilizers, agro-industries and agricultural
inachinery; and (f) determination of the role of international agencies

in respect of growth of ST at the national level in LA countries.

10. Technological demand and planning must be considered both in
terms of the economy as a whole and in relation to the specific technical
needs of the production sectors as represented by existing enterprises.
Frou a macro viewpoint, this necessitates the determination of strategic
‘nd vricrity industrial sectors where production and technological gaps
may evict al o period of timee In many LA countries, such sectors have been
ident ificd through agencies directly or indirectly involved in industrial
pliunirg, Priorities may shift in emphasis on basic objectives during
diffcrent perioas but investment priorities would directly relate to
technological demand in the identification sectors. This, in turn,

would have 10 be broken down in terms of scctoral technological demand.

1. Uil lDO has, for several years, been involved in sectoral industrial
pliining irn many LA countries. The capital—-goods devalopment programme

wndertaken in Mexico by UNIDO in collaboration with Nacional Financiera
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iz oan czecllent example of icentificatien of produetion wnd technologsical
Faps inoa eriticel seclor, Similar projects have Leen wndertalen for
iron. and steely foundrics, metallurgical inductries and otber indusirial

gectors in one or other countrys The 045 showld keen iiaeif infornad

of those projects and docunentation should ba sharcd on oo nleted and

on~roinr projecte. Duplicaticn of activities between UITHY, S01A and

OAG chould be uvoided and if projects relating to a ceetor ore undertaken

by morc than one agency, the scope of the study should be complementary

and not cover the same ground. A joint regional study should be

undertaken to assess the lechnolozical pans and requirements in LA countries

of certain basic and priority prowth sectors, Initially, such a study

could cover (i) iron end cteel and basic metals; (ii) fertilizers;

(iii) chemicals and petrochemicals; (iv) canital goods including

agricultural machinery and (v) agro- and food industriec. Considerable

information necessary for such a regional study is already available
with UNIDO and with the OAS and a study of this nature would further

highlight the needs at national level in these countries,

12. Role of technology institutions in LA countries

12.1. There is considerable multiplicity of institutions in most LA countries
dealing with technological information, investigation and research and
development. These can be broadly classified under (a) National Councils
for Scicnce wnd Technology, designed principally for policy-making wid
co~ordination of ST policies and progremmes; (b) Centres of technical
information, investigation and research, ranging from purely informaiion
centres to large, multi-disciplinary R and D organizatiors} (c) National
Agencies dealing with specific programmes or scrvices, such as productivity,
metrology, standards, quality control, etc.j; (d) hesearch Centres

in various universities, concentrating usuilly on npecific branches;

and (e) Centres of Technology and applied rescorch for indurtrial sectors
such as petroleum, metallurgy, food and agro-industries, textiles,

marine praductz and the like., Many of these institutions are

retatively nev and are gradually cerpanding their activitiecs bheyond

ctudies and wnulynige Such ingtitutionul activilics are wsually

supporied by the povernmental cr wniversity Twds, thoush 1he QAL nd

ottor intermittional cod refFional ovemlzalions have finenood a laso

maribor of coeeiiice cludico, AL accictoves b altue beon provided orp
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Goolopirgywitnin this framework, ccntres of industrial information in

tev ool countries.

12620 The 1echnological impact of these institulions, wilth notable
cscphions, has been rather limited, principally because of inadequate communi-—
entions and linkage with the production sector. The latter, partly

Teocwse of the influence of foreign capital investment, has tended to

rcly largely on  extcernal technological links, as these appear casier

ir practice and timing and are usually more rewarding commercially. Even

the flow of infornation from enterpriscs is often limited and partial. Enter-
priscs have also utilized national rescarch units only to a very limited
extent in recolving technological problemse This, in tum, has slowed

the frowth of these institutions as centres of research applicable to
industry. With greater stress on national S/’I‘ devclopment, the pattemn is
gradually changing but the process is slow and necds to be accelerated.

The commercialization of R& results has also had very limited success,
arain primarily because of the inadequate linkage with industry -nd

as muy of these institutions are still in the process of evoluiion and
adjustment to national technological nceds, At the same time, the units
dcaling with specific services such as productivity, metrology and

standards, have had considerably grealer success and impact.

124 30 The in: trtuticnal experience in LA countries shouid be comparea
{10 that of & ved ping cowntries in other regions. Some of these prograunes
Lave bcen very succcescfuly as in the case of the Rupublic of Korea,

where the Korea Inititute of S/T (K1ST) undertoolk over 200 contracis
vilued at UG8 7 million in 1974, of which 51% came from indusiry. Y/
Informuiion and experience of such oryanizations could be of considerable
use to lLatin American ingtitutionse Fairly closc tics have been developed

between some LA ingstitutions and those in develop:d couniries, particularly

¥/ Refercace s invited to "Guideliars for developaent of industrionl
tochnotoy in Soia and the Pacitich, ESGA,y W0 Coutye, Lingkek 1076,
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UGA, UsKe and Dornark. These have proved very useful but closer linkage
with instiiviions in other developing countries would also be of great

advintage as the rature of problens would be more similar.

12.4. The over—-all instituvtional nechanism should essentially provide

both en information network and a structure for operations and applied
regearch. The information system chould ensure (i) a flow of data and
material regarding production and technological requirements projected

over a period of time (usually a plan period of 310 5 years) at

the macro lcvel of the economy and (ii) specific technical needs of the
existing national production sector, Information relating to the former
would, for the most part, emerge from other organizations such eg planning
agencies, Ministries of Industry and chambers of commerce and the like,
though technology institutions should also effectively participate in the
determinaiion of such programmes and priorities. Once the nature and
magnitude of the programme is broadly defined, the technological needs have
to be analyzed in terms of (a) possible technological sources, both
indigenous and foreign} (b) evaluation of altermative technologies in
relation to national resource endowments and policy objectives and sclection
of appropriate technologies; and (c) determination of policy guidelines
for negotiating and securing appropriate technology. Thereaftcr, emphasis
shifts to the enterprise level, in respect of existing units and new

wnits as arc necessary,

125, At thc micro or enterprise lvel, the institutional mmechanism

should provide for adequate flow of data regarding existing industry in terms
of (a) production capacity in various or selected scctors, production
techniques amployecd, utilization of capacity and technical problems

being faced; and (b) naturc of expansion proposed, with its technological
implications. Tt should also provide for tlow of information in rospect

of new enterpriscs which nced to be get up to cover critical production

€apsy including (a) the cize and structure of cuch wnits; (b) the nature of

TIRRIT Lt e e e p i b e e ¢ —— - S— . o s ot et



foctmolesien) requirement:iy (e selection of appropriate  technelegy;

{(¢) »otintions wd acquisition of technolegy; and (e¢) the establishment,
cooalusionivie wnd working of e enterprise, This should be followed

up by uanitoring and annlysite ol the effectiveness of absorption and efforts
Lo wds adantation of technology, if imported technolomgy has been

utilized and further technolopical improvements and innovations in the

case of indigenous technologzy. While a comprehensive inTormation system

in esgential for an over-all technology plan, the research-~industry

linkiye becomes particularly simificant at the enterprise level, both in
meating techniecal problems ngs they arise and in assisting in albsorption
and aduyplotion of foreigm production techniques. This is not to suggest

that technoloyy and R#D institutions should not undertake basic technological
regearch, This must procced uimulianeously, as is already taking place in
several developing countries, often with marked success. Technology
institutional programmes muct, however, be based on identified needs of the
economy and of the production scctor. Technological exchange through

joint ventures and licensing; arrangements is today a very common phenonomenon
and iuflow of appropriate technology on suitable terms chould be dovetailed
in a nation's S/1 development programme, with emphasis on adequate absorption
and subscquent adaptation of such techniques in the form of innovations and

new products and processese

12464 Tav wWiwe coveriuge supgested above would inevilably mean Close
co-ord nntion leiweer a nu.ber of inctituiional agenciese This wopeet

is dealt with cubs. quently wnd it only neceds to be emphasized a. this
stoge that the nationil information network should be comprehensive and
should preferably be centralizeds Whether or not it is loeated within

the centrel inctiiu’ion or agency dealing with teclindogical develc,ment is
notl vo important; whai is essentinl is that technoleory inciitutions should
have constanti -iccess to such dita in evolving thr rilional technology

plan and siratery both at the macro lovel and at the level of enterprises,
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127« UN1DO hai developed a fairly cxtensive svstem of industiial

wnd Lechnslosical information which could be ngefilly utilized both hy
the Infomation Saction in OAS and by the various Cowuacils of Science

and Teernnology and Centres of Information in LA couniries. Hitherto,
UNIRO activities had concentrated on (a) "Your questions answered" -
covering all branches of inductry and various levels of plannings, besides
operational problems experienced in developing countries, the

service teing provided through a network of correspondents  and
concultants; (b) YCuides to Information Sources" - providing addresses
of relevant organizations, information services, statistical sources

and the like for various sectors ; and (c)"Industrial Development Abstracts" —
being compilations of publications, faasibility studies, papers and
reports of various scminare held under UNIDO auspices and extending to
over 7000 documents on microfiches These services are apart from the
Libvrary and Documentation Unit of UNIDO. A new dimension would now be
given to UNIDU activities with the setting up of an Industrial end
Technological Information Bank (INTIB). This unit would be concerned with
the selective processing of technological information and assistance in
assessing and applying such data, including on-site technical advice.
Such information would also provide the data base for a  Co-operative
Programme of Action on Appropriate Industrial Technology and for
sectoral consultation meetings, Initially, detailed technological data
and information is being collected and processed for 4 sectors viz
fertilizers, iron and steel, agro~-industries and agricultural machinery,
Such information would, in the initial period, be available to sclected
institutions in developing countries. The pilot activitioes i/ would,
inter alia, cover the collection of selected informaticn for the chosen
sectorc, creetion of a network of information, estublichment of linkage
with users, preparation of technological profiles, identificalion of techno-

logical sources and capabilities in developing countries and the like,

*/ 1D/B/183 = Ectablishment of an Ilndustrial and Technological
Infoimation Bank, UNIDO paper, April 1977
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Moo emdoed inferpation freilitios to be provided throvnch 1NYR should

LI

Poodactailed yith the antiviticos of tcehnolorienl instratublions i
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Laidiv wneries, inecluding: thor e licted 1 Anpendix 111e The 945 Inf'ormation

Section aould suerest Lo Lhirce insiituviions 1o est:adblish dircct lirnks with

M3, o thal a two=way [low of teonnslomicsl information could

bo encurode Theoe institutior o, umong othersy could serve us 1he information

eonirea of the INMIL in Latin foverican countrices,

1245, A mcetir- should be held between reprecentatives c¢f TWIPIB and

the 0.8 (Infemmation Seeticn) to finalize ihe details of collaboration

between THTTER and the LA inctitutions served by OAS.

1249, Both UNIDO and OAS are financially assisting severzl) institutions
engaged in technological research, The UNIDO has, at present, 32 on~going
large—-scale projects covering infrastructure institutions such as for
standards and for industrial R+D to sectoral and multipurpose R+D institutions
for engineering, uctollurgical, chemical, agro-industries and other
specific industrial sectors. Besides, over 40 small-scale projects of
assistance to various institutions are aleo being implemented. OAS is

also similarly assisting a number of technology and resecarch institutions
in Latin America. It would be useful to exchange experience and undertake
a joint study regerding the effectiveness of these programmes in Latin
hizeri-ca and Lo asees. ii.e impact of such instituticausl acuivitice in lho
re., .¢'iv . incusivial branch. While the extent of [inanciul ara technical
support to Jhest institutions needs to be substantiuily cnlarged,

a closer analysis is necessary to define the specitic role of these
institutions and the dircction and nalure of their activities in technology
transfer, absorption and adaptation and their relationrhips with other
agencies and institutions involved with inventment and techuolosy polacy
and programnes. With multifurious agencies involved urthe poliny and
programming ficld in nost developing counuries, the task of delincation

of role and funclions and of effective co-ordination is a very rcal

one and o sysbematic study end definition of b ceovonsiota ormoni ational

relationships wonld be very usctule 1t iy theceiore, swecected tho 110G

Joutt anitiote wntady bo dofive th cnecitio i of 50 dire ! Iy
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vt cther povernmental and non-governmental amoncien involved in

nmional dovelopnents] nolieies and proprammes, A comleucniary

siviay chould pe telen v by OAS for Latin American cowntricno,

Such annalysis wonld cnable not only a more effective review of the

a~rsictance for such institutional programmes but would serve to

define institutional responsibilities in technology transfer in more definitive
terus. UNIDO, jointly with UNDP, is precently taking up a detuiled evaluation
of UNIDO projects of assistance to rescarch and development institutions.

The results of such evaluation may prove to be of considerable value

to OAS in reviewing its own programme in this regard.

12.10.  D'nding the completion of cuch evaluation (October 1978), it

would be uceful for UNIDO and 0AS to exchange information and experience

regarding their projects for assistance to such institutions in Latin
Amcrica., Thereofter, a joint UNIDO/OAS study should be undertaken regarding

the tachnological impact of such institutions in Latin American countries.

13. Technological infrastructure-development of engineering and
consultancy services '

1310 Inadequate technological services capability constitutes a major
constraint in most develcping countries. Technological services range from
macro-lcvel industrial planning to micro-Xel project identification,
feasibility studies, detailed engineering and designs, plant specifications,
civil constructions and machinery ingtallation and commissioning,
start-up and plant operations. The most significant gap in Latin American
countriesn is in respect of detailed engineering and designing and
competent sectoral ¢onsultancy services through nationally-owned units,
This mokes disaggregation of imported technology'packages" more difficult
and leaves a critical infrastructurc area inadequately covercd. This aspect
has been recognized and highlighted in ceveral UIDO studies and also

in the PP report of OAS.
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13.2. Conziderable information is available on the over-all

availability of various types of consultancy services in thege countries.
UNIBO®s roctur of emcultints alco includes a fairly comprchensive ligt

from Latin Amcricun countries. The CODELCA meeting in Mexico (1975)

also prodnccd a long list of consultancy services available in different
sectors, What is, however, necessary, apart from an up-to-date classification

of ruch cervices, is a recalistic ascessment as to the specific engineering

and other services that can be performed by national units, the identification

of specific gups in thic field, particularly with regard to detailed
engineering and designing, and the implementation of a programme 1o
cover such gaps. The objective to be aimed at should be that, while
process cr manufacturing know-how may be imported in defined sectors
through joint ventures or licensing arrangements, other ingredients of
the technology "package", including engineering and designing, should
become available nationally or at the regional level within a defined
period. Some of the more developed Latin American countries, particularly
Brazil, Mexico, Chile and Argentina have developed conciderable detailed
engineering and design capability in various sectors but critical gaps
remain even in these countries in, for example, steel, fertilizer and
petrochemical branches. In the less developed LA countries, such
inadequacy extends to several sectors and nationally-owned consultancy

agencies are largely dependent on associated foreign consultancy firms.

13.3. On the whole, a large elcment of detailed engineering work in these
countries continues to rcmain with foreign engineering and consultancy
companics. This is accentuated by a general preference for foreign
consultonts and cngincering firms in projects involving foreign capital
participation or technology in the case of "tied" aid and bilateral

and even multilateral financial arrangements. The problem of reducing

the gap in consultancy, and particularly engineering capability has
important policy implications as it is only through a clearly-defined

poliecy regarding the use of national concultancy and engsineering services

- - G e e e mme oot L e s et e
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thiat guch uorvices ean develope Such fucilities have developed
considarably in come developing counirier, such ag Indin, where the
use of a nolionel fim is incisted vpon as the prime consultant and
forrign ensincering and otlar services arc only peruitted to the

extent that ihese are not doriestically available.

13.4. The identification of paps in iechnolosrical services

has to be done initiallyv on 2 country-wise basic and for critical and

priority sectors, such as chemicals and netrochemicals, fertilizers,

basic metals and heavy capital-goods production. This can be done through

& Jjoint UNIDO-CAS study, using national institutional agencies in Latin America.

Thereafter, fmns in such scrvice capability should be defined for the Latin

American repion ar a wholc, arain for the same or other priority sectors.

The extent to which preferential treatment would be necessary fox»

national and regicnal engineering consultancy services and would be forthcoming

would also need to be assessed and policy norms preseribed regarding the

use of national consultants and domestic engineering capability. An aspect

a}s0 1o be analyzed is the nature of technical and financial support,

including subsidy, that may be neceseary to nstional consultancy firms
undertaking detailed enginecring in sophisticated production sectors.

The study should also examine the possibilitics of setting up a regional

engineerins consultancy organization in which Latin American countrics can

participate and which could have sectoral branches in different cowitrics,

Such a regional enterprise could receive technicnl assistance from UNINO

in the initial years. Some cfforts at regional collaboration in this regard

have been made in'the past, but these have not becn adequate, At the national

level, toth UNIDO and CAS ( &3 in the case of ATISA in Mexico) have
assistcd individual consultancy projects, but this has darely touched a
fringe of the problem. A project for the development of cngineering
capability in African countrier is boing developed by UNIDO and the
Economic Commission for Africa. For the LA region, also unlegss engincering
consultancy at a national or rerional level ¢'n bo developed Yo a much

¢reater extent, a major infrastructure rzap would incvitably remain,

———— o -
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13eDe A relatod question isﬁ that of growth of manpower skills. Most
LA countries have made broad assessments of manpower requiroments at
varions technical levels and a number of national training programmes

are wnder implementation. Menpower needs will need to be elaborated in
greater detail, particularly at managerial and gupervisory levels,

in enginecring and design activities and at the level of technological
decision-makinge It will also be necessary to undertake training programmes
which are more specialized in particular fields of industry and
technologica) scrvices. Both in terms of coverage and magnitude,

training programmer will need to be substantially expanded. A process

of "reverse brain drain” should also be developed to enable experienced
LA technologists and managerial/supervisory personnel working in developed
countries to returm to LA countries.at least for temporary periods, so
that their knowledge and experience can be effectively utilized, Both UNIDO
and OAS are assisting a number of training programmes relating to LA
comtriec. The UNIDO's programmes cover in-plant trainirdg and cpecialized
training, both within and outside industry,and training of decision-making
persornnel. The OAS have assistance programmes covering training through
fellowships and scholarships in several fields, particularly in scientifie
and technolozical research., It would be desirable to exchange information
and details regarding the training programmes assisted by both organizations.

Jt would also be derirable to_undertake a joirt UIDO/OAS study of training

requirements for LA counirics in resocct of (a) monagerial/supervicory

perionnel in industrial enlerprises and technology ingtitutionsi (b) engineering

and desim perconnel and (¢) decision-makers in the field of irndustrial

and tcechnology policies, and {hereafter take up an expanded programne

{10 cover () and (b) throuch in-plant and jn—inctitution lraining, both

in developed coumtrice and in develoning countries of other rerions,

~particularly Asia, and throurh rerional workchops in tha case of (C)e
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14 Deteraination ¢ technology policy frameworks

1414 The need for a policy on Science and Technology has been

fairly universally recomized in LA countries and certain bread
objectives have been repeatedly stressed at several intergevernmental
meetings and seminars. Technology policy, however, camnnot be

viewad in icolation and has to be conceived in terms of the level of
development, factor—endowmenis and socio-cconomic aims of each country,
though certain common regional objectives and programmes can also

be identified. Such a policy has also to be integrated within the
over-all cconomic and industrial policy of a country and a regicn

and several policy instruments have an important bearing on iechnological
progress. A number of such policy instruments play a significant but
indirect role. These include national lawg and regulations on licensing
of industrial production (es in India), defining of new and necessary
industries (as in Mexico), controls over foreign equity investment,
remittance of dividends and employment of expatriates, incentives for
exports (tax refund certificates,direct subsidies, etc.), incentives

for import subgtitution, controls over and tariffs on imports, tax
deductions for machinery replacement, capacity expansion, etc.,
maintenance of quality through standards and quality control, regulations
regarding weight and measures and various foms of financial assistance
for particular sectors, such as small-scale industries or specific
purposes such as feasibility or market studies., A nunber of policy instruments
have, however, a direct role and impact on technological development.
These can be considered under (a) institutional instruments and (b) legal

and fiscal measures.

14.2, A number of governmental and semi—govormmental institutions and
agencies arc inevitably involved, in view of the vast coverage of technolegy
prodblems. The principal institutional instruments, however, that have

direct impact on technological tronsfer and change in Latin American countrios
are (i) Technology dgencies and Tn:titutions, such as the CONACYT in Mexico,
the CONTCTIS in Chile, Venczucla and Costa Rica and Technology/Rescareh

Centres and Institutes in other LA cowntrica; (i) iatienal rerulatory




bodiea for forciim investuent and (iii) Nationul Registries to control

ard resulate foreign technology inflow in several Latin American countriec,
in some countries, regulation of foreign investment and technology is

dcne throwshh some other apency or directly by government departments,

but functionally the issuex remain the same. The role of Technology
Agencies and Institutions has already been: discussed in para 12 above

and it has been suggerted that a joint study should be conducted regarding

the technological impact of such institutions in LA countries.

14.3. Regulatory agencics for foreign investments have close working
relations with the principal government dcpartments and are usually part
of the Industrics and Finance Ministries in view of the significant
policy implications of such investments. The policy on forcign investment
constitutes one of the basic policies of most developing countries.

Such policics in LA countries are, by and large, following a pattern of
state ownership of certair key sectors such as petroleum, electricity

hnd mincral development, while foreign holdings in most other sectors

are limited to 497, though certain exceptions have been and are being
madc. A policy of permitting 49% foreign holdings has its obvious
implications in tcrms of foreign control and may require further

analysis, at leact for sectors where mobilization of investible resources
does not constitute a major constraint or which are considered as

critical growth sectors. Exchange of cxperience with dcvecloping countries
of other region:, particularly scveral Asian countries, should prove
uscful in delincating certain production and distribution sectors where thc
extent of forcign holdings in new cnterprises may need to be further

rcvicwed. An ‘even more critical issue relatcs to existing foreign

L]
subasidiaries and affiliates which, for historical rcasons, have bcen

able to rctain their original form, with marginal adjustments and who
continue to occupy a pivotal role in their respective seclors. Here aguin,
cxchunge of cxperience with developing countries of other rcgiona may prove
useful for Latin American countrics and vice versa. At the national level,

reiulatory apencies nced to uppraire the over—all lapoct of foreign




cubsidiaries and affilivtes, in termms  not only of ouirllowsn of
dividonds and profitey, which is usually done, but of the mobilization
of new investments required, lhe coverage of likely production gups,
contritution tc export. performance, the cxtent of domestic integration
in production and other related aspects, which often tend to et

glossed overs It is suggested that UNIDO should undertake o comparative

study of forcigm investment policiec of sclected developing countries

and zrness their impact on technological develooment, narticularly policies

reloting to existing foreifm subsidiaries or affiliates, with (AS commissioning

a sinilar study for latin American countries. Such a study would be very

useful in sharing and highlighting international expericnce on this vital

policy issue and its reia‘tionship with technological growth.

14.4.1. In respect of regulatory agencies for technology viz the National
Registries in severel LA countries, a fairly close relationship exists
between UNIDO and many of the Registries and considerable expertise

and assistance has been provided by UNIDO, both in setting up and developing
these institutions. It is, however, necessary now to consider these

units in more dynamic terms than merely as regulatory agencies to

oversce technology contracts, or to ensure that certain essential functions
in this regard are performed by other agencies. Since foreign technology
centre +ting, either for a foreign subsidiary, joint venture or lieense
agiwmen.y will coutinue to play an increasing role in technolery transfer,
with growing industirialization in these countries, il is neccssary tha
there should be a critical appraisal of certain other aspects ol techknology
inflow. These should include (a) an analysis of the impact of foreign
toclinology inflow in variouc scctors in terms of costs and benefits

over a period of time; (b) an asscessment of the extent of absorption

and adaptation achicved in different cectors and types of technologv,

by national enterprises; (c) determinatien of sectors and industrial

branches in which further inflow of foreign technology would te wineccssary
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| and repelitive and may be othorwite undesirableyas it may serve as a
dicircentjve to indifenous technological devclopment; (4) definition
of' arear in which technological inflow is necessary or desirabla
and Lhe implementation of promotional meazures 1o ensure that such
inflow does, in fact, take place; (e) definition of appropriate
technologics in fields where iechnology import is congcidered necessary;
(f) ussessment of the impact of unused patents in different sectors;

(g) an analysis of technological services imported with process technology '
in various sectors.

14.4.2. The ahove list is illustrative only and is intended to highlight
the need for continuous review of the implications and impact of foreign
techndlogy inflow. It is not necessary, nor would it perhaps be practicable
for the KNational Registries to undertake such comprehonsive and continuing
analyses for all sectors, the responsibility should be shared betwecn various
agencies and institutions dealing with technology. It must, nevertheless,
be stressed that Technology Registries and similar bodies must be viewed
as dynamic and evolving institutions and should play a critical and
continuous role in technological change. It must also be emphasized that
very close co-ordination must be.. ensured between the various regulatory
and téchnologr—assessment agencies, Each country has its own set of
institutions which can perform one or other of these tasks in relation

to particular sectors most effectiwly,but the role of co-ordination is very
important and chould normally lie with the agency dealing with technology

inflow,as this body would be most dircetly responsible.

14.4.3. It is considered that an important area of UNIDO/OAS collaboration

would he 1o review and deterrine the future role of National R_e,fris'hrien

and other arencies concerned with technolopical change in Latin America,

14.4.A4. An igssue of conciderable significance in this context ias the
pooling of knowledpe and experience among Latin American countrios resarding

neyotinations and contractual agreements relating to foreigm technology,

)

[V




Vhieho are apnreved o pejected by Hational Registrics. There has been
sowme reluctanse to chare rach intormation, partly because saeh
cor:trictual infomation kas traditionally been concidered to he
conficdintiale Guech reluctance may .ot have either legal or cconomic
validity. Comfidrntiality rceds to be certainly ensured rogarding
details of iechnical processes or lmow=how covered bLy technolopy
contracts, bul th: teris of agreement and the process of regoliations
thould be able to be sharcd between various regulatory bodies. This
would greatly strengthen the bargaining positicr of the regulatory

agencics as aleo of the recipient enterprises.

14.4.5. The extent and nature of information to be pooled reparding

various technolory contracts approved/rejected by the various Technoloy

Registries in Latin Americen countries would be a very useful area for
a UNIDO/CAS study.

14.5. An important area for further analysis by UNIDO in collaboration

with OAS for LA countries is the determiration and analysis of various

fiscal and regulstory policy measures which have a direct imnact on technology

and irdigenous R and De This would cover both negative and positive

incentives to reduce dependence on foreign techmology on the one hand

and actively encourage and promote national R¥D, both at institutional

and enterprise level, on the other. Fiscal measures would include

txes on foreimm ropalty payments and foreign consultancy charges, restrictionc
on roy.lty remittances beyond certain levels, tax relief on local FRad
expenditure and on vonsultancy services and technology exported from develcoping
countries, while regulatory measures are gencrally incorporated in fairly
conprehensive puidelines for regulatory bodiess. The nelleclion of information

and expcrience of several developing countrices, including Tndic and the

Repuklic of Korca would be very useful in this context.

1%. Idertification of ascetoral Lechrolosicnl requirementss
15.1, Technologzy pla:ming must be cssentially construed as an integral

part of over~all develonnental plioming ind stratesy for any economy and

technological needs must be assessed in the light of over-all economic
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4
ewd nwustrial objizctivene Suth turgetls have to be broken dowm to the
ereteral level to dztermine lhe extent and nature of technelogical
needs and ceeieral growth projections necessarily need to be mude,
particulerly for priority growth sectors., Technological needs would
obviously vary considerably Tor countrices with widely-divergont industrial
programmese The recquirements for an oil-rich econémy projecting the rapid
growth of the petroleum and pelrochemical sectors would be quite diffcrent
from that of a cmall island eccnomy carentraling on agro-based middle

and small-scalc industries. Similar variations in inter-scctoral priorities

would exist among most developing countries, depending on several conciderations

such as the stage of indusiyial growth, factor-endowments, resource availability,

socio—-economic policies anfthe like., Technological requirements have
necessarily to be relaied to the macro requirements of the economy
over a period of time and must consequently be viewed in the light of specific

sectoral needs constituting the macro development programme.

152, While the basic elements of technological infra_structure would
remain the same, these would vary oonsiderably in details, depending on
inter—sectoral priorities over given periods of time. The struction of
technological information services would, for example, have to be directly
geared to defined sectqral needs with technology suppliers and the

pattern of tcchnological absorption and adaptation. Technology Institutiong
wopuld particularly neecd to be oriented to broad sectoral prioritics,

ro as to ensure maximum impact and effect. The deveclopment of technological
services such ag consultancy, engincering and designs and the development
of industrial services such as testing, metrology, standardization, quality
control  has to be directly related to identified sectoral requircments,
so that these can be developed in close conjunction with such neceds,

both at the macro and enterprise levels,

1543 Technolomical necds in terms of specific manufacturing or
procesa technology would also vary considerably, depending ou sectoral
industrial progsrammes and priorities. Sugar-producing nations of lLatin

hueriea  appropriately cmpliasize itho technolomical aspects of utilizotion
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¢l tyro=-products of this induitry. Agro-— and fuvod induciries also nced
specitic technolosical emphasis’ in most LA countries. The larzer countries,
which akwady possesc a fairly diversified industrial base need 1o extend
coveruse over a wider arca of technological infrastructure, scrvices

and M. Similarly, any rcgiona) technology plan has also 10 be related

to soctoral progremmec and priorities in the region as a whole,

1544, The detexrmination of sectoral iechnological needs docs not

necessarily require a detailed sectorazl planning  exercise at the

national and regional levels. To the extent that such an exercise

is done, technological needs in terms of infrastructure, services

and technology to be acquired, and all the aspects associatecd with

acquisition, can be defined more specifically. Even, however, on the

basis of fairly broad priorities, which is available in most LA countries,

in varying degrees, it should be possidble to idg.ntify technological requirements,
both in terms of infrastructurc and process or production techniques.

155, It is against this background that the UNIDO/OAS role should
be considered regarding the assessment of sectoral technologicgl needs.
The OAS studies, including the PPTT, have already examined te

needs al the enterprise level for several sectors in a number of LA

ological

countries. This is a valuable input in itself., At the same time, it is necessary
to identify the priority growth sectors, both from national ani regional
viewpoints, in LA countries, Sectoral emphasis in the 0AS studies at

present has been principally in respect of (i) food industries, including

food preservation and marketing; (ii) bdasic metals, including metal
iransformation; and (iii) chemical industries, including synthetic

resins and plastics and petroleum and coal derivates. The OAS may

consider whciher this sccloral list should be expanded ~and clabvorated.

The sectoral siudies widertaken by UNIDO in Latin America have a wider base and
a number of cuch studies have been made in several LA countrics, The Economic
Commission for Latin America (ECLA) has also completed a number of scctoral

rtudies for individual LA countries and groups of such countries, such asg
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Ceriiral Americas T wwold be desirible for UNITXY, vith the ucsi:;t:mce

ol C'5 ena nutional jovernments to_eollate intornation remrding the

sectors) otudies adready undevisdcon and to cuiline a prograrme of scctoral

grogth priorities for the Tatin Jreriesn repion for the veriod 19404,

This couid {hen be further considerced by nalional govermmenls or at a

regional level, Thereafter, a technolomy development programme could ve

outlined 1o cover the identified requirements for an avproved prosramme

of secteral wriorities,

15.6. The UNIDO has undertaken in-depth studies of several industrial
sectors which would be of special signficance to developing countries.
Such analysis would cover projections of internal and external demands,
magnitude and implications of new investments, assessment and evaluation
of alternative technologies and other relevant industrial information.
Initially, the sectors selected are:

(a) agro-industries and agricultural machinery;
(b) chemicals and petrochemicals;
(c) pharmaceuticals;
(d) oils and fats;
(e) metal-working and metal transformation;
¢ (f) wood-working;
(g) 1leather;
(h) building materials.

Besides, for the two major production sectors viz iron and steel and
fertilizers, in-depth studies have already made ‘eignificant progress

and have been accompanied by international consultations between

developing and developed nations. The in-depth studies would cover

the principal technolo;fical problems and implications in respect of each
scctor vhile the system of consultations ic designed to ensure that

detailed mectings and discussions can take place with potential

invectors and technology suppliers with a view to cover both production

anc technolopy | £2ps in the developing countries. The resulis of thesc studies

could uscefully be broughit to the attention of 1A countrics,
\
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To the extont that the OAS may be interenied in undertaking cose
stvdics in these sectors in LA cowtrices, the ormmization could
be cpecificully acsociated, so thal erperience in methodolopy and

approach ceuld be shared and developed.

157 Soctoral technological demand also needs to be identified
at regional level. The Latin Americen region particularly lends itself
to ocuch an approach for a number cf major industrial sectors, such as
fertilizers, petrochemicals, capitual-goods production and the like.

Such identification could constitutc a pre-requisite for collective

bargaining in technology for the region as a vhole, which is also

a concept being developed in UNIDO, Such colleciive bargaining could

have a very significant impact on the bargaining capacities of these

countries and consequently on the cost and terms of technology acqisition.

16. Role of international agencies, particularly UNIDO, in e
growth of S/T at institutional level:
16.1. A number of international and inter-regional organizations are

increasingly involved in different aspects of scientific and technological
growth, Technology as a concept and in its relation to science,

has a very wide connotation and can be extended to most productive

branches and social services, including agriculture, health, education,
housing, transportation, mass media,et¢. becides the techniques of
production and manufacture in industry, with which thic study ir solely
concerned. At the UN institutional level, the broader aspects of

education and science, including their co- relation with technology,

are dealt with by UNESCQ while technological aspects of branches such as
agriculture, health, labour and industry are covered by international agencies
such as FAO, WHO, ILO and UNIDO, Besides, a very large number of studieas

on technology, in its general and applied aspocts, have been made by

peveral academic and other instituiticnsz, With the close interlinkapge

between science and technology in most fields, it is difficult to draw

a hard and fast line in the role of a plethora of arencios and institutions

dealing with onc or otlier aspect of trchinolosy as applicd to industry
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and o eonsiderable degree of overlanping appears inevitable. From
this viewpoint of develeping cowitries, it is necescary, however,
to cnonure a close degree of co-ordination so that a basic conceptual

approach can be identified and agreed upon.

16.2. Tt is axicmatic that UNIDO, as the international apency responsible
for industrial developmeni, must play a dynamic role in the growth

of ST related io the manufacturing sector. Such a role must be visualized
in fairly comprchensive terms in order to identify the institutional

links that have to be established and developed. These can broadly be
classified under the following heads:(a) technology policies;

(b) identification of technological needs; (c) development of technological
infrastructure, particularly technological services; (d) development

of manpower resources; (e) collection, classification and dissemination

of technological information, inciuding alternative technologies;

(f) evaluation, selection and acquisition of appropriate: technology,
including negotiations relating to investment, licensing and technological
services; (g) development of R+D through absorption and adaptationjand

(h) development of innovations and new technologies in fields of particular
interest to developing countries, Most of these aspects have been briefly
touched upon in this paper and it would suffice to pinpoint only certain

essential features and institutional interlinkages.

16. 3. Technolory policy: In several developing countries, plans

for ST development are either under preparation or have been incorporated

into formal documents. Thus, Brazil initiated a two-year Plan in 1373-4

(Plan Basico de Desarrcllo Cientifico y Tecnolégico - PBDCT)which was

followed by a Sccond Plan for ihe period 1975-9. A National Fund for
Scientific and Technological Development has also been set up in Brazil

for financing studies and projects (Financiadora de Estudios y Proycctos -
I'INFP). Mexico alco drew up a fairly comprchensive ST Plane In India, 2 detailed

$P plan covering the principal growth sectors, and outliring the principal



rescnrch ard development wrosramics in each sectory has teen finalized
end publiched, In various othwedeveloping  comtrion alsoy such ST plans
are in ovarions stages of formulation or finalization, During this otage
of planning and prograrming of ST policies in most develoning countries
it is necessary to define the essential ingredients of such a policy,
thich would also cncompass most of the other aspects., These ingredients
should , inter alia, include (&) assessment of the exigting stage of
development in industry, including the pattern of ownerchip and control,
deperidance on foreign technology, degree of absorption, identification
of sectors in which adequate inflow of foreign techniques has taken place,
degree of R+D at enterprise level,etc.; (b) relationship with other
economic and industrial policies such as policies on new existing holdings,
import substitution, export incentives, cte., (c) relationships betwecn
planning organizations and Ministries and Departments of Government
on the one hand and the agency or agencics responsible for technological
development on the otherjand (d) identification of technological
needs and institutional and policy measures to meet such requirements.,
The UNIDO should undertake a study to define the various ingredients

of a comprehcensive technolopy policx in developing countries.

16.4. Identification of tachnology needs: The institutional agencies

which chould be closely associated with such determination, apart fronm
the Department/Agency directly responsible should be identified, both at

macro ond micro levelyas their rparticipation would be an eszential

pre=requisitc for a comprchensive ST Plan, At macro level these would nortilly

be the planning agencies where detailed planning exercises have been done
or Ministries of Industries or Commerce or Departments/Agencies responsibdle
for particular sectors. At the enterprise level, technology institutions,
chambers of commerce or industry concerned or centres of information and
rescarch need 10 be associated and, .if neccssary, developed for this
purposc. The tack would be not only toreview the various ST programme n

and activities in terms of rcscarch projects at various levels and for
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varions sectors but to identify arecas where foreign technolayy irpuls
are nececsury and 1o conrider appropriate mechanisms for both these

purposes and to ensure adequate information flow at different stages.

16.5. Technolerical infrastructures An institutional network for anspessing

6ps in technological infrastructure should be identified for developing
couniries at various stages of development. Guidelines should also be

preseribed for classification of technical services nationally available

and assessment of their capacity and suitability. The mechanism of identification
and coverage of gaps in consultancy services, particularly, e¢ngineering

and decign capebility and of industrial services such as standards,

quality control, etc. should be defined.

16.6. Manpovwer resources: A framework for appropriate manpower
planning for industrial needs should be set out, together with suitable
institutional mochanisms to develop adequate capability in identified
arcas of specialization within a defined time span.

16.7. Tachnological information: An appropriate mechanism or mechanisms
for setting up adequate information network at national and regional

level at various developmental stages should be drawn up, which can be
adapted to upecific national needs at different points of time.

Such a netiwork should oover collection, classification, dissemination

and follow-up of relevant industrial information, so as to serve as an
effective data bank for industrial and technology planning at both

nacro and micro levels. An essential feature should be to provide necessary
information and details regarding alternative technologics and techniques

to cover identified technological nceds.

1€.8, Bvaluation, selection and acquisition of technolesy: An appropriate

institutional fromework and mechanisms for evaluating and assisting the
aequisition of royuired tcchnology should be drawn up, for adaptaticn
in aceovdance with national nceds. This institutional role should be

cor:idered ar divtinet from the regulatery functions exercired by Nutional

S v erme vmm s e - = . vbre e y—e—— -y
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Pagrisivies im 1A counlries, ihousrh sueh institluticas could aluo partially
be ulilinud in sushk role. The procens of ocecquisition should inslude
cvalunation  methoaology, includirns codebenefit ind cost—clfectivencss
analysic for different sectors and types of technology, the determination
of appropriate technolosy, the disaggrezation of the technology "packagey
particularly for major projects, ihe process of negotiaticns, inecluding
investment participation by technology suppliers and details of technology
and scrvices supplied, together with guidelines preccribed for regulatory
agencics and the detailed terms and conditions of technology contracts.
The linkage between such institutional mechanisms at national icvel and
the Industrial and Technological Information Bank in UNIDO should be
identified. It would be desirable for UNIDO to undertake a specific

8tudy to define the institutional 1ole and rcsponsitilities in this regard,

1649, Development of RD through absorption and adaptation: The

appropriate institutional framework to undertake such assessment and to

assiost the process of absorption and adaptation should be defined,

together with certain basic aspects such as (a) functions and powers

that such institutions should be given for obtaining relevant

information; (b) flow of problems from the industrial sector to such units;

and (&) the nature of technical expertise and asistance that needs to be provided
for by such institutions. While a number of technology institutione have been

set up in Latin America and other developing countries, their snecific

role vis-3-vis national enterprises,through whom such absorption aud adaptation
largely takes place,is often not clearly formulated and defined. The volicy
agpects of enterprise-level R4D activities, "including tax relief and

incentives, should also be analyzed and highlighted.

16,10, Devel opment of new technoloriest In certain scctors of partienlar

interest to several developing countries,such as integrated rural industries
or cumall~-scale industries in tropical regions, a new approach 1o technolorical
development and new technical processes and techniques may need to Lo evolved.
Sinilarly, in 1lhe energy sector, which is critical for mont couniriesg,

various technologieal pogssibilities havo to be considercd afvesh and




ar cffective 1rad should be given Ly internationa) agencior,uuch as
UJILOy beth in identifyirg such scetors and defining the anprovriate
instiintional mochanism thet eould underizke such E+D activities.
Programme of direct assistance for such WD activities in developing
countrics should be an integral part of technolory=-deveiopment programmes
of UNIDO, including the seiting up of RYD centres in developing countries

in fields cuch as non-conventional energy.

16.11s The above role outlined for international agencies, particularly

UNIDO, in fostering institutional planning and development of science
and technology as applied to industry and the manufacturing sector
could be usefully complemented by regional organizatiors, such as the OAS,

which should take up a similar role and programme for LA countries.

17 Creation of a Fund for Development of Industrial Technolog;z_

1710 The fairly comprehensive role outlined in para 16 above in respect
of institutional development of technology in develeoping countries
necessitates consideration of sesource availability for such a programme.
Resources have undoubtedly been allocated in UNIDO's programme of activities
for one or other of these functions but a more comprehensive approach

will inevitably require a substantially-higher resource outlay.

17.2. It is accordingly recommended that a separate Fund for Development
of Industrial Technology should be created in UNIDC for financing the
institutional programmcs relating to ST development. This would ensure

an integrated approach to this basic question in place of a large number

of individual schcmes being assisted at present. The Fund's activities would
be complementary to that of INTIB and its financing role and functions would,
inter alia, cover (i) development of a technology policy {ramcwork related

to the manufacturing sector in developing countries; (ii) identification

of technological necds at various developmental stages, including technologsical
infrastructure; (iii) development of technological service capability,
including engineering and designs and industrial servicer, including training

programmes to cover manpower necds at specialized levels; (iv) development
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of inform.lion mechanisny, includiugy technological alternativess

tv) development of nechunisms for cvaluation, celection and acquisition
of appropriate technology; (vi) developing appropriate mechonisma for
programaing R and D activiticc throush effective absorplion and adaptution
of ioreign technology; and (vii) developing mechanisms for undertaking

R and D activities in relatively new ficld of particular interest io
developing countries or regions., The institutional R and D activities
would be carried out in appropriate technology iistitutions in developing
countries, but the approach, the structural mechanism, the data and
processing arrangements would be defined and assistance provided

to institulions in developing countries to achieve these objectives through

the activity-programme financed by such a Fund.

17.3. Since a decision has been taken to set up a UN Industrial
Development Fund (UNIDF), the proposed Fund for Development of Industrial
Technology could be a part of UNIDF or be treated as a Sub~Fund within
the UNIDF for the specific purposes and objectives indicated above.

18, Technological co—operation among developing countries

18.1.°  An essential aspect of technological growth is the need for

closer co-operation and co-ordination between developing countries,

It is increasingly being felt in developing countrics that they cannot
rely solely on the goodwill and participation of industrialized nations

and enterprises and institutions from these countries. To ihe extent

that effective technological exchange and inflow can take place through
acoeptable investment programmes and foreign affiliates, joint ventures

and licensing and oilher arrangements with such institutions and enterprises,
these chould be encouraged and developed and an appropriate poliey
framework and infrastruciure must be crecated. At the same time, closer

co~operution can and muct take place between developing covntries to a




tneh greater exlents Duch co-operation ean tuke various forme, besides
<ircet techrology inflow through ioint ventures or licenoing arrangementao

betveen enterprices in Qeveleping countries,

18.2, The various forms of co—-operation, apart from direct technology
inflow, can relatie to (i) collzctive action and approach on contractual
provisious in technology agrecements; (ii) exchange of information
rcgarding technology contracts, including negotiations and working of
such contracts; (iii) joint selection of appropriate technology and know-how
in selected sectors; (iv) collective bargaining for technology licensing
and know-how by groups of developing countries; (v) collective action

in respect of revisions in patent and trademark legislation; (vi)
development of a technology pool in selected sectors; (vii) joint

R and D activities in selected branches; (viii) joint training programmes
for certain specialized categories of personnel, and the like.

18.3. Direct technology flow can also take place fairly extensively

at present in view of adequate technological development in several
sectors in various developing countries. It is important, however, that
the principles governing such inflow and exchange should be carefully
defined and a new set of"rules of the game" prescribed. Developing
countries achieving adequate technological progress in one or other sector
must be prepared to share such technology on a different basis than
enterprises from developed countries, so that new standards and principles

can be laid down and adopted in respect of international technological cxchange.

18.4. It would be desirable for UNIDO to examine the detailed nature

and possibilities of joint and co-operative action by developing couniries on

various aspects of industrial tcechnological devcelopment and to  prescribe

a new set of principles and standards in respect of direct technnlogical

inflow betwecn enterprises in developing countrici. The OAS should consider

a vimilar propramme for latin American counhries.
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APPENDIX T

Iict of wersons in 0AS with whom meetings were held in Wachington

2.

3.

4.

Se

6.

T.

Mr. Otto Y. Saluzmann
Mr. Edward P. Davis

Mr. Michael P. Greene

Mr. Carlos NMartinez~-Vidal

Mr. Erwin E. Fetger

Nr. German Framinan

Nr. Zoltan Sszabo

Director, Liaison Services/Offica of
the Secretary General

Chief, Unit of Co~operation with
Indusirial Organizations

Deputy Director, Department of
Scientific Affairs (Departamento
de Asuntos Cient{ficos)

Acting Chief, Technical Unit on
Technological Development
(Unidad Técnica de Desarrollo Tecnolégico)

Chief, Technical Unit on Technical Change
and Transfer of Technology (Unidad de
Politica y Planificacién de Cambio
Tecnico y Transferencia de Tecnologia)

Unit on Scientific and Technological
Policy and Planning (Unidad de Politica
Y Planificacién Cientifica y Tecnologica)

Senior Economist, Industrial Development
Programme (Programa de Desarrollo
Industrial)
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APPENDIX 1T

Laior procrammes ond projects (wherc OAS contribution excceded US$ 50,000)

underiwien by 0AS for scientific and technological development in

indugtrial and manufacturing sectors in Latin America

Prorramma or Project

1. Utilizacién Energia
Solar

2. Tecnologia de la
Lana

3. Metrologia

4. Subprod. de la Cana
de Azucar

S« Informacidn y
Asistencia Técnica
Industrial

6. Téunica de Alimentos

7. Utilizacién de
Energfa Solar

8. Tec. de Computacién
Electronica

9, Coquizacién y
Casificacién de
Carbones

10. Informacién y
Asisiencia Técnica
a la Industria

11. .- " -

Country

Argentina

Argentina

Argentina

Barbados

Bolivia

Brasil

Brasil

Brasil

Chile

Chile

Chile

Institution

Comite Nacional de
Estudios Geoheliofisiocos
(VE®)

Centro de Investigaciones
Textiles del INTI

Departamento de F{sica
del INII

Ministry of Agriculture,
Science and Technology

Direccién Gcneral de
Normas y Tecnologias

Instituto de Tec. de Alimentos

FINEP

Ue. Fed, de Rio de Janeiro

Instituto de Investicaoidn

TScnica . INTEC/CORFO

CONICYT

CORIMO

Period of

arat ion_

1975-1

19741
1915-7

1974~6
1974~6
1974-17
1915-1
19741

1974-17

197141

19741




Lromri.> _or Project

e -

12,
13.

14.
15.

16.
17.

18.

19,

21,

22,

23.

24,

Couizacibn y
Cauificacién de
Carbones

Informacién y
Asiotencia Técniea
a la Industria

- " oo

Valores Bio=-
farmaceuticas

Informacién y
Asistencia Técnica
& la Industria

Téemica de Alimentos

Polimerizacifén de
olefinas

Metrologia

Informacién y
Asistencia Técnica
a la Industria

Subproductos de la
Cana de Azucar

Informacién y
Asistencia Ténica
8 la Industria

Supproductos de
Cana de Azucar

Coquizacidén y
Gasif{icacidn
de Carbones

Count.

Columbie

Columbia

Columbia

Costa Rica

Costa Rica

Eouador

Eocuador

Eouador

Guatemala

Haiti

" Honduras

Jamaica

Mexico

- 53 =

Institutig_:_p

Instituto de Investiga-
cién Técnica

Colciencias

T

Fac., de Famacia
U. de Costa Rica

CONICIT

Instituto de Inves.
Tec, de 1la U. Tec.
de Ambato

Esc, Polf{tica Nacional

Instituto Ecuatorianc
de Normalizacién

Inst. Tec. de Capacitacién

¥y Productividad

Inst. des. Agriculo

Banco Central de Honduras

Depto. de Inv. Ind.
Sugar Industiry
Authority

Instituto Mexicano de
Inve Sidcrfirgicas IMIS)

Period of
Opereiion

1974-1

1974-7

1974-1

1974-1

1975-7
(US$ 40,000
so far)

1975-1

1974-17
1975-1

1975-1

1=74-7

1915-1

1974-7

1974-6

R




26,

27-:

28.

29.

3.

32,

33.

36.

3.

coominon or Projhcit Country
Seinroductos de la Mexico

Cine  de Azucar
T¢erica de Alimentos Mexico

Utilizacidn de Mexico
Fnergfa Solar

Técnica de la Mexico
Computacidn Electronica

Infoxmacién y Mexico
Asistencia Témica
a la Industria

Inves. de Rec. Nexico

Marinmos
Metrologfa Nexioco

Maquinarfa y Equipo Mexioo

Infomaci&n ¥y Ficaragua
Asistencia Técnica
a la Indusiria

Metrologfa Panoma
Informatién y Peru

Asistencia Técnica
a la Industria

Subproductos de la Roptdblica
Cana de Azucar Dominicana
Utilizacibn de Trinidad y
Energfa Solar Tobago

Institulion

Ingtituto de Investigacibnes
Biomedicas

en tres ingtitutos y centros

Centro de Investigaciones
Avanzadas

OOMACYT y INFOLEC

Osnitro de Ciencia
del Mar, UNAN

Centro de Investigacién
de Ensenada

Centro de Inv, y Estudios
Avansgados y CICESE
CONACYT y Aso. Tec. Ind.
8A de CV (ATISA)

Banoco Central

OOPANIT

5 unidades

CEAGANA

UW 1

Poriod of

Operation

1974-7

1974-1
19741

1974-1

1974-1

1975-1

1975-1

1975-1

1975-1

1975-1

1975-1
1974-7

1974-6

1974=1

U




Lro e ne 1 i'rodact Louniry

38. kumistos Uruguay
Situainoses

39, eirologiu Uruguay

40, Gazificacién y Venezuela
Coquizacién de
Carbones

41. Fac, de Aliventos Venezuela

42, Polimoerizatién de Venezuela
olefinas

43. Informocién y Venezuela
Asistencia

Técnica a la Industria

Inctitution

Operation
Adm, Nac., de Combugtibles 1974-1
Institulo de Inv, Cicncas. 1974-6
Biologicas
U. Metropolitane 1974-7
Us Central de Venezuela 1974-7
U. Central 1974-7
CONICIT 1974-7

—

Period of
PRI AL

Regional Programme of Sciencef!echnologz Development

‘g;ggggga Regional de Desarrollo Cientifico Y Tecnologico!
= _OAS Assistance above US$ 50,000

A number of projects (over 110) and studies have been sanctioned by OAS under

this programme with assistance ranging up to US$ 50,000, Frojects and studies
assisted financially to the extent of US$ 50,000 and above are listed belows

1+ Multinacional de Metal Extractiva
Y de Transformacién

2. Organizacién de Programas Y Proyectos

3o Multinacional de Ciencias agro pecuarias

4. Tecmologfa de Alimentos

Se¢ Metilurgla

Brazil

Bragil

Brazil

Mexico

Mexico

COPPE, U. Fed, y
Inst. Militar de Ing.

Consejo Nacicnal de
Desarrollo Cicntffico
Y Técnico, Rio de Janeiro

Centro de C.y.T.
Ue de Paraiba

U. de Aucretero y
U, do Guadalper:
Politceonico Naeioral

Con, de Instituto

Mexiecano, CONACYY
Ue d¢ G Luis Potlngi
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APPENDIX 111

Specific studies on varicus aspects of technology tranofer undertaken

by
A)

1.

2,

3

4.

6.

70

8.

9.

10.

OAG:

General studies relatings to technology policies and implications */

Machinery Supplies and the Transfer of Technology in Latin America |
by Charles Cooper and Fhilip Maxwell, SPRU, Sussex University (OAS 1975),
PPTT=-14,

Local Participation in Major Public Works Projeccts, by Oscar Wortman
and Luis Darnond (OAS 1975) - PPTT--15;

Current Status of Registers on Transfer of Technology in Latin America,
by Juan Manuel Ugarte (OAS 1975) - PPIT-18;

Selection of Industrial Sectors, by John Wilkes - PPTT-8;

Cuidelines to Formulating Technology Requirements for Use in Technical
Information Dissemination Systems - Vol. III (CAS) - PPTT-T(c);

Methods of Technological Assessment - Methods of Evaluation of
Technology, by Ternier Buchot P.F,, Vol. II (OAS) - PPTT-7(b);

Summary of Ideas presented in the Symposium on Transfer of Technology
by Franco Vidossich - Vol, III (OAS) - PPTT-7 (e);

Technology of Scale-Methods >f Evaluation of Technology, by
Mario Kamenctsky - V1 Il (OAS) PPIMT-7 (c);

Application of Social Cost-Benefit Analysis for Choosing Auong
Alternative Technologies by Kenneth J. Ruffing - ILPES(UN), Vol. II ~PPTT-Tl:

Informe Sobre la Evaluacidn, Estado Actual y Posibles Lineas de
Accién Futura en el Campo del Desarrollo Tecnolégico en América Latina
y el Caribe,

74

Most of the nludies aro in Spanish



B)

1.

2.

3

4.

5e

6.

. 7 .
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Stulies relatlins 4o particular sectorss

Opening the Techrological Package for the Atucha {Argentina) Nuelear
Povwer Piant -- Methodn of evaluation of tecnnology, Vol. IV, by
Jorge Sabato and Oscar kortman -~ PPTT=7 (d);

Direct Reduction of Iron Minerals and Itn Application in latin Amcrica,
by Fernando Aguirre Tupper end René Rerbic — pPPIT-12;

Methodological Scheme for Documentation of Concrete Cases involved in
Transfer, Adaptation and Lsvelopment of Appropriate Chemicel Technology;
by José Giral, scminar document, Quito, 1975 - PPIT-11

Negotiations and Bxploitation of Foreign Techrology, the case of the
chemical and petrochewicel industries, by PFrancisco Sercovitch;
(oas 1975 - PPTT-17;

Analysis of Cases of Technology Contract Negotiation, by Roberto Breszso,
(0As 1975)- PPTT-31;

Negociacidén de Tecnologfas Para el Scctor Quimico y Petroquimico,
presentatcién de resultados, por Regulo Sardij

Manual Para Desarrollo, Tranrferencia y Adaptacién de Tecnologia
Qufmica Apropiada, por José Giralj;

Ensayo de Regimen de Tecnologfa, el caso de ' la fundicién ferrosa,
por Jorge Sabato, Rogne Carranza y Berardo Garguilo - punto focal
naoional - Argentina
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Conicit
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Lo FUTURE ACETON

As stated 1n the preccding pages, any efforic wade in the aren of
techinicnl information will have no impact on the promotion of tochnicnl
Conee ninless they are linked to coordinnted werk in other related arcas,

In Latin America, cne of the most imnortant cources of technolosy
shld be the technological recearch institutes, cince the business sector
underizkes little research. For this reason, the information services
should be effective vehicles for publicizing the work of these institutes,
The proper balance between the work of the institutes and the neer's of
business leads us to the consideration of the problem of the adminictra-
tion of research and development, vwhich obviously includes the instruments,
such as information and publication, which assist in the development of the
institution.

Until these three elements are consolidated into a coherent program,
we believe that the diffusion of technical change cannot go forward at a
more rapid peace.

Through ‘its regular and special projects, the OAS has been active
in the implementation of information services only in the last two years.

It can take six years from the organication stage to a stage of
relative maturity. We belicve that the prime concern should be tc complete
the development cycle, so that support will not be withdrawn from a service
at o vital stage in its growth,

Similarly, it is advisable to attack the problem of the training
of hunan resources on a scale large enourh to constitute a real accelera-

tion in the development of the servicess This can be done by using modern
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vhere owh syshors ave Jjustified, Similorly, it will be necessary

to revsunde butincices of the ;lf.:t.d for the ITM, by m.'.',}-.‘jng viscitr,
holding concaltations, and so forth.

Linizon with other purveycrs of technolagicnl knowledg.,

Petions decimmed to establish greater contacts on the national
and regional levels between the STATE's and the censulting and
engineering firmz,

Liaiscen with other mechanisms for the development of technology
markets, '

Actions to make the SIATE's intc one of the moving forces in

the commercialization of technology, and to make them technical
consultunts in the acquisition by businesses of that technology,.
Design of mechanisms for the diffusicn of.technology to marginal
sectors,

Actions that will provide access to the sources of téchnology
by the production sectors that are marginal, by reason of their
geographical location, or of the socio-eccnomic and cultural

conditions of the environment in which they operate,

- A
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metholds of edurational technology, and a program could be designed for

thic purpoce, with the cooperation of institutions having cufficient

experience in the field,

The actionc that could be begun, or reinforced over the mediun tem

c¢nn be broken down into the following components :

b.

Ce

National Scientific and Technological Information Systems,
through t;rchnicul assistance to the planning agencies responsible.
Technical Information Subsystems, through assistance in setting
up SIATE's in s.:tors other than the industrial sector, for
example:

- rural technology

- agro-industries

- housing

- energy

Mechanisms for regional cooperation:

Actions designed basically to lay the foundetions for a lLatin
American network for technological information, on the one
hand,: and on the other, specific agreements for mutual exchange
by the public sector, such as, for example: electricity,
petroleun, mines, fisheries, in which we find state enterprises
playing a dominant role, and possessing valwble information
vhich can be shared.

8upporting mechanisms:

Information Systems for Management.

To assist the SIATE's, so that they are in a position %o offer

advisory services in the setting up of ISM in businesses
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