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I. OBSERVATIGNS ON TECHNOLOGICAL CHOICE

1. This paper will address technological choice and related techology infor-
mation sources from a technological rather than from a financial point of
view. It is clear that only if the entrepreneur has a technological choice,
based o»n reliable asvressment and substantiated by appropriate informationm,
will the entrepreneur be able to minimize the risks inherent in transferring
and adapting technology for his own use., An effective assessment of available
technologies will also assjist the entrepreneur in making decisions whether to
support indigenous develospment of technology, to adapt existiug techmology, or
to import new technology.

2. The development finance institutions are seen to be important partners in
this process of technological choice. Such institutions can assist entrepre-
neurs, not only from the standpoint of financing acquisition nf the techmol-
ogy, but also to make available to the entrepreneur guidance and counsel rela-
tive to potential sources of technology assessment, such as research insti-
tutes, universitles, and engineering consultancy firms, and complementary in-
formation availavle irom all elements of the national development infrestruc-
ture., Further, the sharing of information and experiences with other develop-
ment finance institutions through the proposed Development Bank Technological
Information Exchange Network (DB-TIEN) will, with time, strengthen the ability
of such imstitutions to provide more effective guidance on appropriate techno-
logical choice.

3. At the same time, it must be realized that most entrepreneurs are not
technicel expe-ts. Thus, they require information presented in a clear, con-
cise, non-technical format, which they can relate %o markets, operating costs,
and profit and loss statements, Unfortunately, many data banks or sources of
technological information are designed principally for use by scientists and
eugineers, and even if available, do not readily meet the needs of an entre-

preneur interested in acquiring tachnolcgy.




Technology Transfer and Related Informatiorn

4, One of the great probiems ia transferring technology is that fr.quently
the potential for the technical process or device is evaluated with limited
consideration of such factors as zppropriateness in relation to local or na-
tional level of development, raw material and human resources, product market-
ability, envirommental and social impact. The transfer, adaptaticu, and util-
ization of technology, to> be effective, must be considered within the larger
context of a total system for technology acquisition. Such a system shouvld
include, irc addition tc assessment of the technonlogy, appropriate techmologi-
cal “know-how” information, techno-economic analyses, related experiences, in
addition to legal and financial factors.

5. The scope of infermation required for effective decision-making is very
broad. Such a data base includes:l

a. Business and management information: financial aad commercial data;
names, addresses, reliability of firms ir givemn :ecrors, productiv-
ity, iuventories, resource distributiom, etec.;

b. Marketing 1information: markets, products, forecasts, costs and
pricing;

c. Negotiable information: licenses, patents, consultancy assessments;

d. Design infcrmation: standards, specificatiens, blueprints, indus-
trial catalogues, regulations;

e, Operational information: maintenance ani repair maruals; replace-
ments; process specifications and guides;

f. Laws and regulations: national and international

6. Much of this information, hnwever, 1s either not readily available, or
simply does not exisi, In an acces3ible form, in many developing courrries.
It may be seen that -he above range of information encompasses tie nceds of a
oumber of decision-makers: goverrment entities; finaacial institutions; en-~
trepreneurs; industrial operations personnel, At the same time, all of the
above categor’as of information obvicusly impact oc appropriate technologieal

choice.
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Technological Ch-ice Profile

7. The above observations suggest a matrix approach‘to deveioping a techmno-
logical choice profile (TCP) to iiclude: requirements; resources; problems;
sol1tions; related experiences. An effective TCP should include: availabil-
ity of process material and lsbor resources; energy sources; transportation
modes; market and praoduct potential; technicil analysis and techno-economic
assesgment; technological alternatives; social and envirommental impact; re-
lated experiences; and related uppropriate informatiom.

8. While certain elements of such a TCP will be seen to be common to, or
similar for, technology acquisition in general (laws and regulations, negoti-
ating information, financial and commercial data), some of the components of a
TCP will be specific to industry sectors or to discrete industries (raw mater-
ials, rarketing information, techno-economic assessment, opcrating data). In-
puts fo. establishment of a TCP will come from a variety of sources: govern-
ment policies and plans; industry ard business associations; financial insti-
tutions; equipment producers; duta banks of inforamation; research lnstitutes,
universities and eng‘neering consulting firms:; and exchanges c¢f experiences
with others,

9. Appropriate dissemination of the data contaimed in a well developed TCP
is perhaps the most difficult tssk to pevform. Unless the infoimatiou is ef-
fectively disscainated tc potential users, the impact on appropriate techno-
logical choice will be minimal. The logical agents for dissemipation are seen
to be development finance institutions (directly and through DB~TIEN), indus-
try associations, national Industrial Research and Service Institvtes (IRSIs),
enginearing consulting firms, Bureaus of Standards and Quality Control, and

technical extension mechanisms.

|
|
|




II. SOURCES FOR TECHNOLOGY ASSF.SSMENT

Industrial Pesearch and Service Institute

10. VMost developing countries have one or more Industrial Research and Service
Institutes (IRSIs). These exist at varying levels of development and capabil-
ity, but are mandated to perform R&D and services relatad to industrial devel-
opaent. The UNDP/UNIDO Joint Svaluation of IRSIs,? the USAID-sponsored Com-
parative Analysis of Industrial Resesrch Institutes ia Developing Countries,3
along with other studies, have showm that, in many instances, IRSIs are inger-
sitive to ' 1e problems and needs of the industrial sectors. In most cases,
IRSI directnrs are aware of this weakne.s in their instit-cions, which anpears
to derive, in part at 1eas:,.from inability to attract aud retain staff mem-
bers with industrial experience under the terms of prevailirg salary and bene-
fit schedules. IRSIs seldom have the funds or available staff to maintain a
technical extension effort for liaizon with industry. Thus, IRSIs are seldom
sufficiently aware »f “real” industrial problems as contrasted with the IRSI's
preception of irdu=t v needs.

11. Industry, it "=pzr3., 18 often reluctant to use IRSI services, other than
for routine anai:s.s arv testing, quality control, etc., for a number of rea-
sons, including:A

a. Suspicion by private industry of the IRSI-government relationship;
b. Lack of information about IRST objectives and functions;

c. Lack of cnafidence in IRSI rnowledge and experience in 1industrial
problem solving and competency related to specialized industrial
technology;

d. Belief thar the IRSI tends to carry out its activities in an "ivory
tower”;

e. Belief that IPSI fees and costs are unreasonable (although industry
is perfectly willing to pay for other services such as attorney
fees, promotion and public relations);
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f£. Lack of IRSI appreciation of the cost/benefit indnstrial motivation;

g. Difficulty in obtaining firm IRSI commitments on delivery dates for
services;

h. Lack of IRSI response speed due to bureaucratic pzocedures.

12. If, as has peen stated, the role of the development finance institutions
is pot merely tle provision of finance for developzeat but also to influence
and promote the development of national technological capacity, it is clear
that these institutions can impact on the disparity between IRSI and indus-
try. Thia indicates that development finance irstitutionc should wmake greater
us~ of IRSIs in assessment of technology, in prepating tezhnol.osical choice
proiiles, in recommendations on alternative technologies as well as for tech-
nology acquisition, absorption, adaptation, and innovation. Such use of IRSIs
by development finance _nstitutions in the technologiccal choice process will,
with tize, strengthen the ability of these IRSIs to interact directly with the
industrial sector. It is nacesgary to vecall vhat an IRSI is nnly one element
(often neglected) of the infrastructural system required in developing coun-

tries to carry out effective industrializatinn.

The Roie of IRSIs in Technology Transfer

i3. Table I° 1s an 1llustration of the potential role of an IRSI in the
technology transfer procegs, as well as rthose transfer functions which an IRSI
probably cannot, or shouid rzot, undertake. Depending on their present capa-
bilities (or capabiities which can be developed with appropriate funding and
other support), IRSIs have the potential for providizg assistance in the fol-
lowing:

a. Providing information on desired technology;

b. Identifying altercative tec 10logical possibilities;
c. Identifying alternative tec'snology sources:

d, Selection and adaptation of technology;




THE ROLE OF AN INDUSTRIAL R&D IKSTITUTE IN THE
Table I

TECHNCOLGGY TRANSFEK STEP

Inforsation on Section of Technology:

TECHNOLOGY VRANSFE:. PROCESS

(1) obtainiag and providing information on desired (1)
technologies;
(42) tdentificarion of alternats technological (12)
possibilicics;
{111) technu-economic and feasibility stud’as {115)
(1v) selection of the most desirable technology; (1v)
{v) tdentification of al)iernata sources 3f the dasired (v)
technology;
3. Obtaining and Introducing the Tachnoloypy to be Transferred:
{vi) acquisicion of rights to technolugy and ohtaining (ve)
technology know-how, including the formulation and
closing of all types cf tachnology tvansfer and
licansing coniracts;
(vii) establishing physical facilities and factoriea; (vi1)
(viit) absorptioa of transferred technology, f.e., (vitt)
training of sctaff and personnsl ualng technology;
C. Haintaining, Supporting, and Further Developing Transferred Tachnology:

{1x)
{x)
(x1)

providing tcchnical sarvices for the transfarred
technology; *

carrying ocut R&D for improving and further
developing tha technology;

continued training of industxy scaff and personnel}
(x11} maintain information survetllence in the field of
transfervud technology;

(1x)
(x)
(x1)
(xi1)

ROLE OF INSTITUIR

major rosponsibility: must maintain up-vo-dats
teshnological fnforwmatlon service;
major responsthility: ties in with (1);

dopeading on recponsibilitica and capabiliries of tbe
fngcitute; input can thersefcre be majar or minor;

only tachnical and techno-econemic innuts, ties in with
(111); lagal and financial consideractions outside the
inscitute's ranponotbtlttyf

sajor rolei tias ia with (1)

thie is not a responsibility of R4D insticutas, except
to rravide techni¢al inforration during negotiations;
ties in with (1) and (iv). o

not tha respanaibilicty of the institute}

a major responsaibilicy of R4D inmscicutesi one key function
is cho introduction cf new technologias through the
insticuio's laboratorias or pilo: planis by dezonatrating
thesa to tndustry personnel, i.e., introduce tha
tachnology through training;

a nnjor'rcnponllbiltty of R4D institutse;
a reaponsibility of the insticuces;
a concinuing rasponsidility, al.hough not aluvays csrried

out by R&D {nstitutesg
an tmportant inscicute responsibility;




e. Techno-economic studi:s;
£. Providing technical services;
g. Performing back-up R&D;

L. Industry personnel training.

14. Even though IRSIs may anot currently have practical experience in indus-

trial problem—solving, their staff membars ususlly have knowledge of standard
industrial processses and technologies. This knowledge is gained from train-
ing, scientific and technological jeurnals and data bases of information, and
from attendance at congresses and symposia presected on techrological devel-
oprents. Further, suzh staff members usually have contracts in other IRSIs in
»veloped or in developing ccuntries from which they can request additional
information. Unfortunately, IRSI staff members are sot always adept at syn-
thesizing such information into terms readily understncd by entrepreneurs and
development financing 1institutions (tkus, the role of technical extensicn
agents, to be described later).

15. A principal function of IRSIs in developing countries involves assistance
in exploitation and development of natural resources and raw materials om be-
half of their govermments. Often, IRSIs are involved in adapting existing
technology or developing indigenous technology for processing national natural
regsources into useable form. Ususlly, their understanding of available mater-
ial resources and how these can be used to reduce imported raw materials
and/or semi-processed materials, is an important asset to be utilized in as-
seasment of a particular technology or development of a technological choice
profile,




IRSI Cooperative Agreements

16. A number of IRSIs in developiug countries, recognizing their need for ac-
cessing tecnnological information sources and for assistance .in adapting tech-
nologies to local industrial use, have established technical cooperation
agreements with other IRLIs. These linkages or twinning arrangements, as they
are usually called, can be created between IRSIs in developing countries and
IRSIs in developed countries, so that the developing country IRSI has an op-
porturity to draw on the experiences and capabilities of the nmore mature de-~
veloped country IRSI. Alternatively (and in s>me cases, more appropriately),
twinning arrangements are often made between IRSIs in developing countries,
whereby one iustitute extends technical assistance to another institute at ap-
proximately the same level of development. The principle here is that the
technological gap between two institutes in developing ccuntries is more nar-
row than in a developing country IRSI - developed country IRSI linkage., Of
course, appropriateness of technical assistance or tecnnology acquisiticn will
be a determining factor in such linkages.

17. The philosopiy bebind IRSI linkages or twinning arrangements can be
stated as follows:®

a. It 1is imporsible and too costly for every IRSI to posses facili-
ties, equipment, staff composition and skills to solve all of the
problems encountered;

b. Much valuable time and effort can be saved if a cooperative agree-
ment cun be established with another IRSI which has prior experience
in the problem area;

c. Often a client is more willing to sponssr a research project 1if he
knows that tlhie IRSI ia his country is being backatopped or assisted
by arother IRSI -— particularly 1if the backstoping TRSI ka3 demon-
strated expertise in the vroblem area;

d. It is easier to gair techrological informati~n and “know-how™ when
two or more IRSIs have deveioped the ability to work together.




E amples of IRSI Cooperative Agrecements

18. A few examples will demonstratc how IRSI technical cooperation agreements

can impact on technology transfer, technological choice and acquisition of

technological information.

b,

In 1973, a technical cooperation agreement was established between
the Denver Research Institute (DRI) in the United States and the
iInstituto de Pesquisas Tecnoiogicas do Estado de Sac Paulo (IPT) in
Brazil, funded by a USAID Science and Technolcogy Loan to the State
of Sao Paule. One objective was to transier to IPT the aero-space
generated expertise of DRI in explosive metal working processes.
The programme involved 23sessment of the potential for explosive
forming in Brasil by metal-forming industries, training of IPT en-
gineers in the process, and design and construction of an industrial
ex-losive forming facility, which IPT uses to perform service for
industry and to train industry users in the process.

The technical cooperation is continuing between DRI and IPT's Center
for the Study of Pertilizers (CEFER), funded by »n agreement between
IPT, Financiadora de Estudos e Projetos (FINEP), and the Interameri-
can Development Bank. CEFER's mandate i1s to provide technical as-
sistance, process design and assessment, and developwent of fertili-
zer processes appropriate to Brazilian conditions (e.g., limitations
on availability of sulfur and sulfuric acid, agronomic requiremente,
etc.). DRI accegses the world data banks, equipment manufacturer's
information, and other sources for CEFER, and sends fertilizer ex-
perts to CEFER for specialized consultation on specific process
problems or development. CEFER also has a technical cooperation
agreement with the International Fertilizer Development Centre
‘IFDC) ia the United States for complementary technical assistance
and training.

Guyana has extengive forest reserves and at the same time imports
300C tons/month of charcoal to maintain its metal working indust-
ries. IPT has developed a continuous process for production of met-
allurgical grade charcoal and rec ~ery of tars and volatiles for
chemical industry feed stock. IPT operates a commercial process,
using babassu coconut shells and eucalyptus wood chips as feec
stock, in the State of Piauil in northeas. Brazil. IPT and the Ins-
titute of Applied Science and Technology (IAST) in Guyana have re-
cently signed a ccoperative agreement whereby IPT will train IAST in
the process, assist in the design and construction of a continuous
charcoal demonstration plant, and work with IAST to adapt the pro-
cegs to local raw materials ~~1 the needs of industrial users, When
the programme is completed, IAST will be able to further transfer
the technology to industrial users in Guyana. The programme is ex-
pected to be funded by the Interamerican Development Bank. TAST and
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IPT's CEFER are also discussing a cooperative effort tc develop a
fertilizer precduction process based on Guyana's extensive reserves
of aluuinum phospnate rock, the results of which w11l be available
to fertilizer enterprises.

19. Many other examples of such *~echnical cooperation can be found. Thexe
are several important commeats to be made 1ibout such cooperative agreements:
a. Funding support is necessary to ensure that the cooperation will be

successful;

b. The cooperation -ovides a mechanism for promoting the development
of national technological capacitizs, and to build a base for indig-
enous technological development;

c. Acquisition of needed appropriate technologiczl information is made
easier;

d. As IRSIs become involved to & greater extent in assessing the indus-
trial impact and potential for such transferred techmology, through
asgistance from their liuoked IRSTs, they w#ill become experienced in
assisting entreprencurs and development finance institutions in mak-
ing an apnropriate technological choice, relevant to local condi-
tions.

20. Of coursz, in the case of the IPT-IAST cooperation on charcoal produc-
ticn, as an example, there 1is no reasonm why an individual entrapreneur from
Guyana could not go directly to IPT and contract for techknical assistance in
building a charcoai plant in Guyana. It 1s probable that no one in Guyana,
except TAST, knew of IPT's capabilities in this respect. Under the umbrella
of a techmical cooperation agreement between Brazil and Guyana, IPT and IAST
representatives were able to visit each other's 1institutes and to discuss
are.s of potential cooperative interest., Charcoal production was determined

to be one of several areas of mutual interest.

Engineering Con‘,ulting Firms

21. The importance of engineering consultancy firms must be recognized as a
potential source for assistance in technology assessment. These firms usually

provide technological expertise over a narrower range than do IRSIs. A" the
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same time, their personnel are almost always experienced in industral probiem-
golving in one or more specialized engineering fields, and the firme are pro-
fit-motivated, sc that technical ac.istance can be expected to be directed ef-
ficiently to the heart of the industrial problem.

22. It is believed that cooperation between IRSIs and engineering firms on
technolngical assessment would be an effective mechanism vo develop technolog-
ical choice profiles. The IRSI is probably more knowledgeable about raw ma-
terials and natural resources, while the engineering firm is more experienced
in engineering srecifications and design. It is suggested that dcvelopment
finance institutions could be the nucleus to bring the respective expertise of
these two eisments of the industrial development infrastructure together.

III. ACQUISITION AND DISSEMINATION OF TECHNOLOGICAL INFORMATION

Acquisition of Information

23. Appropriate technological information b. 5 been mentioned several times in
this paper. The broad scope of information often involved in making a techno-
logical choice was referenced in paragraph 5. Much of the time, such informa-
tior is not available because it simply does not exist in accessible form.
Almost every developing country is attempting to establish a National Science
and Technology Documentation Centre, but even if these exist, technical per-
sonnel trained in interpretation of such information are limited, and fre-
quently, while there may be a system for acquisition, there is seldom a paral-
lel system for dissemination.

24, Furthermore, it appears ths: science and technology acquisitions are di-
rected more to information of interest to scientists and engineers, and prac-
tically not at all to information such as design information, equipment speci-
fications, patent literature, and other information of interest to entrepre-
neurs who are thinking of starting up an enterprise. There is no reason why
National Information Centers should not contain this type of information.

Certainly, as it becozes avallable, through IRSIs, industry asso.iations, de-
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velopment finance institutlons, and other sources, it should be fed into the
Information Centres as a source of future reference,

25. Government ent.ties and development finance institutions normally can
disseminate commercial data and negctiating, licensing and other related i--
formation, and now have access to swme of this information through UNIDO's
INTIB and TIES systems. Generaily speaking, the entrepreneur is more comfort-
able about locating this type of information than techmological! data and
“"know-how™ information,

26. Accegsing of world data banks for technical information 1is usually con-
nidered difficult, expensive, and time consuming. Yet, when an entrepreneur
and a development finance ins*itution are discuining a loan or other financing
for a cew enterprise, which mey involve a million dollars or more, the cost
for such data search is relatively insignificant. Cooperative agreements be-
tween IRSIs in developing and developed countries can be an important factor
in reducing tiue delays, since technical persopnel in the IRSIs will usually
be famiiiar with the technical terms or descriptions needed to define the
search.

27. Recently, for example, the Instituto de Pesquisas Technologicas (IPT) in
Sao Paulo, Brazii, wanted to acquire current technical literature (for the
past 10 years) on coal washing 2nd cleaning, directed toward coal with high
ash, high gulfur content, and to include descriptions of techniques and/or
processes for cleaning coal. The computer search was limited to only two data
bases - U.S. National Technical Information Service (NTIS) and the Engineering
Index. These data bases include government and private engineering reports,
scientific reports, patents, etc.

28. A search of the two data bases revealed 15,680 references related to coal
cieaning. Further refinement of the descriptors used reducci the number orf
references to 659 abstracts. These were printed "off line”™ and received in a
week., The total cost of the search and printing of the abstract was lesgs than
$200. Review of the abstracts will enable IPT to request only selected docu-

ments appropriate to their needs, either on micro-film or in printed form.




29. Nearly every developing country bt=c accecs to such data banks in develop-
ed countri~zs through bilateral sgrzenments as well as through INTIB. The im-
portant considevation is to be able to adequately define the key words or de-
scriptors, which, in turn, requires involvement of technical personnel from
IRSI and engineering counsultancy firms, in addition to documentation librari-
ans,

30. A further exacple shows bhow information car be acquired and dissemin-
ated.’ A few years ago, the Inscituto Nacional de Tecnologia (INT) in Ric de
Janeirc =stblished a Centre for Infovm:tion and Field Services; which was
combined operation for szcquiring and disseminating tecanological infurmation,
“know-how™ information and technical extension activities. The Centre had a
staff of 48 people at the end of 1973, a wix of eungineers, economists, sociol-
ogists, technical writers, and techuical information specialists,

31. During 1973, 10,000 Brazilian industries were contacted by the Centre to
indentify information needs, and identify industrial problems. Some 4,000
Brazilian industries were on a regular mailing list to receive technical in-
formation appropriate to their needs; technical abstracts aud new technolog-
ical developments were sent to all of the 10,000 industvies. The Centre re-
ceived sbout 400 inquiries per year for additiopal information which was pro-
vided ty mail or through personal contacts by the rentre's technical extension
personnel.

32. One additional poir abou: acquisition of information is appropriate
here. Specific expertise and experience exists in some countrins which can be
accessed through the vehicles of country-couatry cooperative agreements, in-
dustry association agreements, IRSI linkages and tihrough development banks.
For example, the most appropriate source of information for small-scale, wet
land agricultural machinery iz undoubtedly the Internationmal Rice Research In-
stitute (IRRI) in the Philippines. Rubber processing techniques are probably
most appropriately obtaincd from Malaysia. Both Malaysia and Bolivia have ex-
pertise in tin ore processing. Certainly. Brezil is the unquestioned leader
in use of fuel alcohol and production or reciro-fitting of engines for fuel al-
cohol use. Trade missions between countries can identify 2 sizeable amount of
proess or product information. The problem remains, of course, to access this

information and put it into a format useful for dissemination to others.
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Technical Extension Agents8

33. Mention has been made, earlier in this paper, about the apparent insensi-
tivity of IRSIs to needs of industry and their inability sometimes to "Irans-
late™ technical information into terms that entrepreneurs can understand. It
has also been stated that, in general, IRSI staff lack practical industriai
experience and it is difficult to attract and retain staff who have prior ex-
perience in industry. Lack of such capgabilities suggests the need for techni-
cal exrension or industrial liaison agents, analagous to the agricultural ex-
tension workers who bridge tle gap between the agricultural universities and
the farmer.

34, A technical extenazion agent 1is defined as a person, usually an engineer,
with practical industrizl experience, who, because of his personmality, under-
standing of industrial problems, and business affairs, will be capable of in-
teracting with researche.s and documentation speciaiists as well as with en-
trepreneurs, development finance institutions, and govermment entities. His
purpose is to identify, interpret, and serve as a “broker” of technolocy. A
technical exrension agent can bridge the gep between R&D activitiea of IRSIs
and the needs of ertrepreneurs and development fiaance ins.itutions. Since he
speaks the language of the industrialist, he can interpret to the IRSI the
technolcgical needs of industry, A technical extension agent 1 a8 an
important element in preparation of a technological choice prv

3s. It {s appropriate for : technical extension agent ts ve¢ .. .. within an
IRSI, but to have freedom to in”eract frequently and coutinuously with indus-
try, Nati{onal Documentation Cent.*s, and development finance institutions.
Most IRIs will not be able to prcvije funding support for such an activity
without external financial assistance.

36. Technical extension ageuts ca. also usperate out of industry association
offices or the development finance institutions. In some ways, this would be
a preferable arrangement, since the agent woi1ld thus have closer contact with

the day-to~day technological and information nceds of such organizations.
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37. Admittedly, it is difficult fer 2 technical extension agent to be a spec-
ialist in all fields of technology. Thus, consideration should be given to
using one or more agerts ir a specialized area, such as food processing,
metal-mechanicul processes, machine tools, etc, Such an approach would cover
the most important industrial sectors, and specialists could be called upon to
fi1l the gap when other expertise 1s occasionaly needed, Such specialists
could bo obtained from IRSIs, IRSI linkages, Iindustries, the UN System and

others,

IV. CONCLUSTONS

38. In view cf the often limited av-“1ability of appropriate techmological
information, it is difficult for the en.. 2neur to make a realistic techno-
logical choice. Certain types of information simply do not exist. Other data
are frequently biased or misleading resulting in selection of outmecded or in-
appropriate techrology in terms of local or national development conditions.

39. Development of technological choice profiles (TCPs) for specific technol-
ogies is considered desirable, in order to make a comparative analysis of the
technclogies available. Such a profile should include, in addition to negoti-
ation, licensing, cost data, etc., sources of vaw materials, availability of
labour gkills required, transportation modes, energy sources, market poten-
tial, social and environmental impact, technical and techno-economic analysis
of the process or device.

40. The Industrial Research and Service Institute (IRSI) is seen as a poten-
tial partner in devcloping a TCP. Admittedly, most IRSIs are presently limit-
ed in their capability to perform asuch tasks. This capabiity needs to be
strengthened, with time, so that the IRSI will be able to assume this role,
Financing by industries, industrial associations or development financial ina-
titutions for specific technical assistance will be necessary to develop this
indigenocus capability for the future.
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41. IRSI cooperative agreements with I2SIs ir developed or developiang coun-

tries are seecn as an effective mechanism faor accessing world data banks of in-
'fornation, obtaining advice and technical assistance with regards to specific
technologies. Such linkages also require fundizng support.

42. Engineering comsulting firms are also seen as useful sources for specific
tecnological informetion and assessment of this. Cocperation between such
firms and IRSIS cau be an effective mechanisu in preparing the technical as-
pects of a TCP.

%3 Country-to-country agreements for technical cooc'leration are seen as a
good mechanism for accessing technology in which one or the other of the coun-
trie~ has expertise,

44, Technical extension agents can be efrfective in b.laging the gap betweun
IRSI RSD perscnnel and entrepreneurs, industry associations, and development
finance institutions. Such agents can also wrke Iwportsnt inputs into a TCP.

45, While development finance institutions will have 2ccese to certain types
of information through INTIB, TIES, and the prcposed DB-TIEN, it %8s cl:ar that
such institutions must also support financially the development of indigenous
capability within their countries by fundiag, as a portion of the loan cos% or
by other means, specific projects involvi: 7 estblislment of mezningful TCPs.
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