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Introduction 

1. Industrialization is a •eans of achieving inteqrated, self-reliant 

and self-sustaining econ<>11ic development and thus solving the problems of 

underdevelopment. rt is a key to a higher standard of living and an 

iapro~ed quality cf life1 it could bring about radical transformation in 

all sectors of society, leading to greater progress and independence. 

Industrial developmen~ in the rural areas could increase rurual 

eaploYJlent, reduce the income gap between rural and urban areas and 

i11prove living conditions. 

2. This was the frameYork defining UHIDO'E ~ole as expressed at the 

Fourth General Conference of UNIDO in August 1984. Some of the general 

observations voiced at this conference focused on the fundamental 

imbalance in economic interdependence highlighted by the vulnerability of 

developing countries to external forces as shown by the results of the 

world economic crisis. While acknowledging that international 

interdependence is not only unavoidable but a necessary condition to 

balanced growth, it was recognized that, to accelerate their 

industrialization process, the developing countries must count on their 

own efforts. They aust create the doaestic conditions necessary for 

reactivating a aelf-sJstained development and growth process and adopt 

policies that shoved flexibility in adapting to changing conditions. As 

a first level consideration e•phasis was put on the local processing and 

o~tiaus use of the country'• natural resources and raw aateriala. In 

that connection, aqro-industries and rural development were considered a 

fcnda11ental coaponent both of the world food seen~ and of industry. 

Attention was also drawn to the need for decentralization of industry and 

diversificaticn of producitivity, the establishment of s .. 11-scale and 

.. d1ua-scale industries and of th~ capital good3 industry and building up 

of ad.equate inf~astructure. 

3. A key is•ue to development, it was •greed, was the effective 

integration of s~ience and technology into industrial strategy and into 

the process of industrialization. It was noted, however, that the 

technolOCJY ga~ between the developed and doveloping countries was 

widening and the industrialized countries concerned were urged to 
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dismantle barriers to technology flows. In particular, access to aodern 

technology was vital. It was pointed out that developing countries 

should develop their own appropriate technol09ies and adapt foreign 

technology to local conditions and increase the share of resources for 

research and development. The developing countries also required 

assistance in setting up research and developaent institutions, which 

would enable thea to keep pace with pr09resa and to take technol09ical 

considerations into account i~ development planning. The utaost care was 

required in the selection and transfer of ad~anced technologies and in 

the planning and control of selected technol09ies. The developing 

countries should also have access to information on foreign technologies, 

including fair prices and contracts. 

4. Strengthening of scientific and technol09ical capabilities in order 

to have a major impact on develo~nt has been a focus of UNIDO's 

activities as emphasised by the Vienna Programme of Action on Science and 

Technology for Development, adopted by UllCST in 1979. Thia concept 

encoiapasses a broad spectrua of issues including hW18n resources 

development, institutional infrastr~cture, information systeaa, 

fundamental and applied R•D capabilities, and articulation of a 

technology policy framewo~k within the industrial development plans and 

measures. Since the industrial developmient policies of aost developing 

countries indicate increasing emphasis on strengthening of the saall and 

aediua industry (SMI) sector to fora a broad and diverse basis, a 

systematic approach to integrating these e~forts for SMI development has 

become a ..ajor concern. 

5. ':he role and iaportance of SMI in the industrialization process of 

developing countries has oeen adequately articulated in the last several 

years. This recognition baa given rise to studies, surveys and analyses 

to delineate the advantages and disadvantages of SMI, the factors 

determining their growth, integration, technical sophistication and 

i~ct on the overall econoay, as well as the particulsr prob~••• faced 

by SMI. It is these probl .. • and b•rriers which need to be carefully 

diagnosed and be th• focus of a •Y•~ ... tic approach, •tarting a~ the 

national level. 

r 
\ 

, 

• 
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6. It is a recognized fact that aany developinq countries have 

national institutions and that, to a qreat extent, these are high level 

institutions, capable of providinq excellent services and counselling 

needed by industry. In most cases, however, it is evident that there 

exists a gap between the sources of technical and other support services 

and the productive systea which needs those services. The problem is the 

absence of a aechanisa linking these aodes of supply and demand in 

feed-back loop whereby the activities of the service institution are 

responsive to the needs of industry and the excellent work of these 

institutions is utilized by industry. One of the reasons for this mutual 

isolation between the industrial base and the institutional and 

technological infrastructure is that the latter is being created in 

parallel with industry and not, as Ya& the case with most developed 

countries, evolving in response to strong and specific demands of an 

established industry. Tberef~re, there exists a P~rong need for an 

inteqrated national network system to bridqe this gap, especially in the 

case of SMI, in the rural and re.o'e areas, in order to enhance the 

iapaL-t of existing scientific and technological cepabilities on upqra~ing 

their perfo:r11ance. 

Objectives 

7. The objectives of this workshop are tos 

(i) Discuss the issues involved in setting up a national 

network for providing ~ complete support package to the SHI 

by linking their requirements with the existing scientific 

and technological capacities' 

(ii) Review and evaluate the TSDS in the Philippines and CTCS in 

the Caribbean region, drawing the lessons to be learned 

frOlft these experienc•s and discussing possible iaproveaents 

of the general systr;1, 

(iii) Discuss siailar proqra ... s in other countries (represented 

in the .. etin9) and ascertain how the concept could be 

adapted to th• local crnditions of tnose countries to 

i11Prove their SMI proqra ... s• 
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(iv) Reach final conclusions and rec01111endations on actions 

required at the national level fo~ establishinq a TSDS 

network and foraulate a qeneral framework for application 

in other developinq countries. 

Sa.e issues for discussion 

B. The unsatifactory perfor11ance of technolOCJY resource institutes 

(TRI's) in terms of their techno-econoaic impact on the production 

system, especially the SMI, illustrat~s the need to establish formal 

institutional linkaqes such as the TSDS concept (in the Philippines) and 

CTCS. This co-ordinated effort to mobilize national resources to serve 

better the needs of the national indua~ry would lead to qreater 

self-reliance and reduced dependence on outaide technical assistance. 

9. The basic needs of SMI may be qrouped under two broad headingss 

(i) Those of a qeneral nature related to plant-level operation 
such as managerial techniques (production planning and 
control, inventory control, personnel management, etc.)J 
economic analysis (investment decisions, costing analysis, 
techno-economic studies, etc.)J general market information 
and marketing assistanceJ information on different types of 
financial resources available and assis~ance in preparing 
applications to relevant financing institutions, analysis of 
the implications of laws, regulations, policies, measures and 
planning strategies, etc. 

(ii) Those which are sub-sec•~~ specific and more technical in 
naturu. These would range froa provision of training and 
basic extension services such as repair and maintenance of 
installed equipment• to provisio~ of technical expertise to 
debug and improve processes in useJ to product/process design 
and development. The needs in this category would also 
include assi~tance in identifying technological options and in 
the selection, acqufsition (negotiating terms of technology 
transfr~ agre ... nt), adaptation and absorption of industrial 
technology. 

These ~road categories .. Y be overlappin~ in many instances and are 

certainly not exhaustlve but .. rely indicative. 

• 

' 

• 
• 
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10. In ~'Onteaplatinq the settinq up of a 'l'SDS type network to 

systematize and co-ordinate the flov of support services to aeet these 

needs, the first step would be a stock taking ~f existing institutions, 

profilinq their present capabilities and activities. Based on this 

analysis the atortcoainqs of tile institutions for perforainq the role 

attributed to thea within the network would be identified and appropriate 

action taken. 

11. The basic fraJ1eVork of the TSDS c~ncept envisions three functional 

categories for the institutions. The first would be grass-roots type for 

direct contact with individual plants. These should be regional 

institutions representinq the initial contact point between the 

ent~rpriaea and the network. Their function would be to inteqrate the 

enterprises in their region to the networks deteraine their sper.if ic 

needss provide basic consultancys direct specific needs beyond their 

scope to the appropriate institutions within the network and follow-up on 

those contacts. (Thia function was filled by the s .. 11 Business Advisory 

Centres (SBAC) in the Philippines.) The second is the technoloqy 

resource institutes (TRI'a) compriainq R•D institutes, universities, 

business institutes, enqineerinq consultancy firms, such as technol~qy 

requlatory office, desiqn centers, development banks, quality control and 

testing centers, export pr01110tion and marketinq office, etc. The third 

is the central co-ordinatirq unit providing the linkage between the first 

two categories and ensuring the s1100t.h functioning of the system. 

12. The role of the reqional institutes (fro~t line) is to facilitate 

the interaction between the SMI units and the systea. Row this functior. 

is fulfilled will depend on several factors such as resource availability 

and capabilities. These institutions &ay be limited to walk-in facility 

where enterprises aut..it requests for as•i~tance with specific problems 

throuqh their own initiative and the institute forwards the request to 

the co-ordinating unit. In this version the institution aay be involved 

in proaot.inq the network (•advertiainq•) to ensure that the re9ional 

enterpri .. are aware of the availability of this service. On the other 

extr ... the institute aay actively solicit the services through aeainars 

plant Yiaita, questionnaires, assist .. nagera/owner~ tn identifylnq and 

formulating needs. 

' 
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13. These institutes will bear the burden of 9aininq the confidence of 

the SMI by ensurinq the availability of and rapid access to technical, 

admini.strative and financial information. They will be responsible for 

thorouqh compilation of the requirements of the enterprises in their 

reqions. They will be responsible for insurinq that the necessary 

feedback is attained and follow-up support is provided. 

14. The regional institctes will not only provide the linkaqe between 

the SMI and the TRI but will also provide assistance to their enterprises 

through advisory services. The extent of this advisory service which 

will be discussed at the general type needs described under 9(i) will 

vary dependinq on the capabilities available to each regional center. 

15. On the TRI side, adequate aeasures should be formulated to ensure 

that the incentives and rewards are linked to commercial application. 

This would be a first step to correlating the research priorities to the 

technical issues confronting the SMI. This could pre-suppose a resource 

allocation system to RiD activities tied to economic pay-offs at the end 

of the ~echnoloqy delivery process. 

16. Purther111ore, since problems not experienced durinq laboratory 

inv~stiqations will surface both at pilot plant stage and the industrial 

production stage. the relevant TRI unit aust be geared up to follow 

through the entire process and to provide production lines with research 

and development and technical assistance, development and dtm10Dstration, 

etc. 

17. In designing the overall network it aay become evident that there 

is no existing institution to fulfill a key role. In such a case the 

creation of a new institution to fill this hole may be necessary. 

18. The role of the national financial institutions within the syet .. 

may be iaportant. The question is how and how auch will these 

institutions contribute to the functioning of the network. The financing 

of certain activities such as techno-econot1ic analysis and .. rket 

feasibility ~tudies aay be done through such institutions. 

' 

• 
• 
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19. In certain cases, some institutes may play more than one role in 

the system. For example a desiqnated TRI may also function as a regional 

institute. In these cases it aust be ensured that the institute in 

question is adequately geared up so as ~ot to neglect its secondary role. 

20. The central unit has to co-ordinate the delivery of diverse 

services fr<>111 different institutions to ensure that a complete package is 

being provided to the end-user. These may include testinq, technical 

services, techno-economic and market feasibility studies, technical 

extension services, training, management assistance, financinq, etc. In 

order to establish credibility and gain the confidence of SMI the network 

must demonstrate the capability to assemble complete technoloqical 

packag~s and follow-through to successful commercial applications. 

21. The central unit represents the brain or command center of the 

network. In addition to the co-ordination of effort, it will be 

responsible for orientinq the TRis more towards the SMI sector. In 

general, the technological research institute may find the incentives 

frOlll collaboratinq with large enterprises more rewarding. The central 

unit must formulate appropriate incentives to m~tivate such TRI to be 

sensitive to the needs of SMI. 

22. The central co-ordinating activity may require developing 

innovative procedures to ensure that all potential resources are 

mobilized for putting together a complete technology packaqe. 

Furthermore, this unit must not only co-ordinate the servicing of 

iaanediate needs but also direct the TRI'• to engage 1.n research 

activities related to future problems of the industry. It is important 

to note that the TRI'• may provide direction to the development of 

induatry and the network auat be capable of processing this opposite 

flow. Thia sort of activity may include dissemination of R+D institutes 

ripe for c011111ercial application. 

23. The central co-ordinating unit'• functions could also extend into 

international co-operation. It would serve as an ideal national 

counterpart for bi-lateral and multi-lateral assistance related to SMI, 

tying such inputs into the TSDS acheaeJ it could seek such assistance to 

' 
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create •mieeinq• institutions or etrenqthen weak onesr in cases where 

the required assistance proves to be beyond the scope of existinq 

insti~utional capabilities it would try to secure it throuqh 

international •~ans while ensurinq that the relevant TRI also absorbs the 

new skills so that i~ ~ubsequent cases there will not be a need to refer 

to international sourcesr it could be active in promotinq technoloc;y 

transfer aqreements between national SMI and foreiqn partnersr it could 

pay a role in assistinq national enterprises neqotiate terms of 

technology transfer (or joint venture) aqreeaents with foreign partners 

(the network should include the equivalent of a technology transfer 

registry). 

24. In developing the co-ordination aethodoloqy, whether it is 

unstructured and informal or somewhat structured involving establir.1hed 

r~portinq procedures, standardized form&, etc. or even involving computer 

link-up between institutions, formalized linkages should never be taken 

for qranted nor treated as automatic and mechanical. The importance ~f 

the human resource element in establishing and maintaninq links should be 

continuously re-inforced. Each request should receive individual 

attention and not fed into a •processing ai11•. 

25. The design of the system will be specific to each country dependinq 

on the dispersion of SMI units, nature of desaand for technoloqy services 

and characteristics of existing institutions. Most importantly, however, 

it will depend on the extent of the Govern11ent's cOJD1itaent to strengthen 

th~ SMI sector. Resource allocation to finance the system will determine 

its scope of activities and effectiveness. A systea of cost-sharing with 

the end-users .. y be worked out and with increasing credibility of the 

system, enterprises .. Y becoae 110re willi~g to pay for the services. 

26. The •Y•t• should ideally have a built-in self-evaluation •Y•t- to 

.. aaure it• effectiveness in convertinq scientific and technoloqical 

capabilities on one side into c01111ercially viability on the other side. 

Thi• will serve to justify Govern .. nt resource• .. de available to the 

•Y•t•, help determine resource allocation within the syst .. and 

facilitate the identification of flows and w•ak links. This could vary 

fro. siaple accountinq of requests processed to full scale analysis of 

increased productivity attrib~table to the services delivered by the 

syst ... 

• 
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Poraulating a Pilot System 

27. Establishinq a coaprehensive TSDS type network would necessarily 

follow a step-wise procedure, beqinninq with liaited scope and modest 

expectations and as each step is consolidated the system would be 

expanded in scope and d~pth. At the first stages regional coverage may 

be limited depending on geographical dispersion of institu~es and 

enterprises. 

28. The initial skeletal fraaework may be limited to one, two or three 

priority sub-sectors and incorporate the regional institutes, the TRl's 

relevant to the selected sub-sectors and the central co-ordinating unit. 

29. The first activity would involve a survey of the needs of the SMI 

in the selected sub-sectors. A number of representative enterprises from 

each sub-sector may be selected for in-depth profiling of requirements. 

This would be done primarily by the regional institutes and the 

identified needs would be categorized into those requiring advisory 

services which could be proviGed by the regional institute itself, or an 

extension service which would be refered, through the co-ordinating unit 

to the relevant TRI. In addition requirements for training may be 

identified and also forwarded to the relevant TRI. At the first stage, 

in ~rder to establish the links, the scope of activities may be limited 

to these three functions. 

30. As the links hecOllle more firm and there is interaction between the 

personnel of the respective institutic"• 1110re far-reaching progra1111Dea 

would be contemplated. 

31. At the initial stages several key factors need to be addressed -

these would includes 

How .. ny sub-sectors to include during pilot stage and their 

aelectionf 

R·Jgions to be included at pUot atagef 

Selection of regional institutes, TRI'• and central 

co-ordinating unit• 

Financing of pilot ph•••• 
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Survey of SMI's in the selected sub-sectors• 

Analysis of findings and establishs:ent of links with TRI's ta 

develop appropdate proqrammess 

Establishaent of co-ordination ~thodoloqy at Central Unit to 

implement support proqra..ess 

Developing cspacity at regional institutes to provide advisory 

services to their enterprises1 

Evaluation of pilot iapleaentations 

Pormalizinq pilot network linkages and development of more 

extensive proqraJ1111es1 

Measures to increase accessibility of network to larqest 

possible nwaber of enterprises (newsletters, pamphlets, 

seminars. letters, etc.)s 

Information packaqes on technoloqy acquisition, technology 

lnformation banks, financial r'!sources available for 

investment projects, etc.s 

Establishing permanent financinq structure for continuation of 

network• 

Gradual expansion of network into other reqions and 

sub-sectors. 

' 

• 
' 
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