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Foreword 

This report is the final output of a UNIDO project to assist the 
Department of Industry and Trade in the Ministry of Economy. Finance and 
Planning in designing appropriate mechanisms and aeans for the imple•ntation 
of the new industrial policy by demonstrating the experiences of other open
aarket economies. 

The project included two components. First, a study tour to European and 
Asian countries and the United States of America by Messrs. L. P. Velloso 
Lucas, Director, and N. Tavares, Coordinator, Department of Industry and 
Trade, Ministry of Economy, Finance and Planning, that took place during the 
second half of April 1991. Second, a field aission integrated by F. Sercovich 
from headquarters (head of mission) and experts A. Aasden (New School for 
Social Research and M.I.T.) and K. Teubal (Univ. of Jerusalem), who visited 
Brazil during the second half of June. In February 1992, F. Sercovich 
undertook a brief follow-up mission at the request of the Brazilian Government 
in order to assess the progress of the industrial programaes and update the 
original report. 

During the second half of 1991 important steps were taken by the new 
economic team to further the progress of the economic reform program1e. The 
acceleration of the trade liberalization schedule, the definition of an active 
export policy and definite steps towards the settlement of the debt problem 
are among them. Others are mentioned in the text. Although, despite a 
prolonged recession, inflationary pressures are only now apparently beginning 
to recede, during 1992 important forward steps are planned regarding the 
definite settlement of the debt, the reform of the legal codes towar.ds 
industrial pro1>2rty right, software, public service concessions, fiscal 
incentives for technology and foreign investments and modernization of the 
ports. 

This report focuses on some relevant aspects of industrial policy 
implementation. As such, it could by no means intend to present an overview 
of the Brazilian industrial system nor dol'!s it c-·;.:restimate the clout of 
industrial policy in the context of the co3plex variety of economic and social 
problems faced by Brazil. 

This report draws on contributions by A. Alosden (on performance 
standards) and M. Teubal (on technological infrastr 1cture). The mission 
members wish t~ thank both Brazilian government officicls and private sector 
leaders for their co-operation. 
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1. Executive Suma~ 

i. The Policy Framework 

In June 1990 the Brazilian government launched a major effort aimed at 
readdressing the thrust of its industrial development process while gearing 
the economy along a path of stability. One of the main instruments for this 
is the New Industrial Policy-NEP, which consists of a set of guidelines and 
programme~ that entail a sharp break with the past both in concept and 
practice. 

Competitiveness is priorized over growth as the key policy objective. 
Subsidies are phased out, the state as an entrepreneur begins to withdraw 
leaving room to private initiative, and government action is constrained to 
overcome limitations of the working of the market. Market reserve is being 
eliminated. A trade liberalization schedule is being strictly enforced. 

At the saL1e time. the medium and long-term underpinnings of gains ir. 
competitiveness are being addressed. Skill formation, productivity growth, 
quality enhancement and development of technological capabilities are 
emphasized, particularly at the level of the firm. Major industrial 
restructuring aimed at increased specialization and the overc~ming of 
technical and economic threshold barriers are facilitated. Transparent 
selectivity in favour of technology progress promoting sectors, particularly 
in the case of small and medium-sized enterprises and human resource 
development, is adopted as a criterion. 

To achieve its aims, the NIP requires a new type of business-government 
relationship: ie.. one focused not on subsidizing capacity creation and 
guaranteeing market access. but on consensually agreed schedules for attaining 
international competitive performance standards. 

The mission members are in esser.tial agreement that the aim of thE NIP, 
ie. to increase competitive~ess, as well as the programmes devised to achieve 
this aim particularly at the firm level, are rational and well founded in 
light of the wvrld and Brazilian economies in the early 1990s. They believe, 
however, that there is room to imprrve the NIP's chances of success and to 
provide for more functional business/government relatioris by means not yet 
articulated in the NIP. 

The objectives are clear and so are the instruments--at a rather general 
level. But some specifications are still missing--or too implicit and loose 
withir. tPe whole policy package. The 'detail engineering' of the industrial 
policy is still being wo~ked ouc. This report aims at assisting in 
the spelling out of the fine tuning of the N.I.P., which does take stock of 
most frontier developments in the field of industrial and technological 
policies. In this Executive Summary we summarize these competitiveness
enhancing policy principles and provide suggestions for implementation. Thes1'! 
are further elaborated later in our report. 
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ii. Principles 

The impact of the r:1r on competitiveness can be strengthened to the 
extent that the government introduces the following interrelated principles: 

a. As a general rule, no support should be gi'-·en to the private sector 
without the stipulation of concrete, unambiguous performance standards--PS 
from now on; 

b. PS should be set so ~s to converge with best international practice and 
in such a way that they are achievable yet a challenge. They should result 
from a process of negotiation and consensus-building between the parties 
involved: ie., the enterprise and/Qr industry association; the government 
organization responsible for providiag busiuess with the support in exchange 
for which the PS are agreed upon; the government body responsible for 
monitoring the PS and labour. There should be a careful monitoring of the 
conditions under which said standards, if not attained, should be re
negotiated. The monitoring function should be delegated as far as possible. 
Through these procedures an environment conducive for the exchange of 
information among firms and between them and government agencies will be 
created. 

c. There might be some benefits the government wishes to give enterprises 
under the NIP which would not have PS attached to them--eg., the reduction of 
taxes on purchases of capital goods. Generally, however, the mission is of the 
opinion that government should attach PS to all major forms of support 
provided to the private sector and to state-owned-enterprises (SOEs). The 
government has the chance to familiarize both SOEs and their suppliers with 
PS by means of its procurement function, such as Petrobras has been doing 
under the previous incentive regime. PS should be applied to the support the 
government provides firms in the area of technological capability development. 

d. A simple demand-pull approach is unlikely to serve as a good enough guide 
to fill the vacuum created by the exhaustion of the mission-orien~ed approach 
to technological policy. This approach consisted of engaging in full scale 
development efforts in a rather broad range of selected sectors. The main 
trouble with it is the lack of accountability and sanction for failure. It 
also often entails an undue disregard for commercial prospects. 

e. The adoption of a diffusion and network oriented technological policy 
approach is hereby recommended. De-centralized, co-operative, flexible and 
relatively inexpensive mechanisms to promote technology risk ventures should 
be part of that approach. It should aim at speeding up specific applications 
and scale-up engineering of generic technologie£ with a potential for a broad 
range of potential uses, and diffusing efficient production (including quality 
control) and product-related technology to firms of all sizes. This a?proach 
is entirely compatible with the role of the government in exploratory 
development, granting loans and setting risk-sharing schemes by focusing on 
financing tirue/cost trade-offs. A shift from subsidization of targeted sectors 
to infant technology development which might include an element of (temporary) 
catalytic financing or subsidization would thus take place. The general thrust 
should be one of shifting from big projects to many small projects and from 
government-driven to industry-driven projects. 

f. A technological infrastructure ought to be es ta bl ished whenever the 
market for the outputs of a capability (eg, technical services) are non
existent or not clear. This means, among others, facilitating learning by 
using and learning by organizing technological development activities in order 
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to encourage market building. In particular. the need is clearly perceived to 
ind11c.~ co-operation and nen..-orki.ng among users regarding: ( i) the setting of 
the t~~hnology research agenda: {ii) co-operating in intormation search and 
pre-commerci.al technology research project execution: and. (iii) learning 
abGut tbe usefulness of relving on the sen:1ces of common technology 
capabiliti.es. 

g. A major bottleneck tor initiating the process oi transition towards a 
policy of emphasi~ ing co-operatiYe capability development is that co-operative 
projects are almost non-existent. They can only be generated by explicit 
effort and interaction among potential major users of the new capahilities. 
Indi\·idual firms are unlikely to ir.itiate such an effort, txcept under very 
pressing circumstances. Therefore. this process should be initiated and 
financed by the Gm·ernment. preferably with the co-operation of industry 
associations. Inertia and lack of experience is an obstacle here. Howtver. if 
this obstacle is not addresse~. important degrees of freedom in the industrial 
and technoio&ical (I&T) policy will be lost. 

h. Synergies ought to be created among the different instruments used 
(financing. tax exemptions. etc.) and they should be made to work convergently 
towards the competitive standards pursued. Thus. for instance. after an 
initial phase. resources applied to quality enhancing programmes are likely 
to sufter more or less rapidly decreasing returns (an equivalent to 11 per 
cent of thP GDP is estimated as being currently wasted). However. such a trend 
can e\·entually be countered if technological improvements. training and 
capacity creation are closely articulated with those programmes. In addition, 
the implementation of qualitv enhancement programmes at the firm level may 
often necessitate the establishment of relevant capabilities at the sector 
level. 

i. Another basic requisite in the new business-government dialogce is the 
articulation between the short and the longer terms. The go•:ernment is already 
linking short term (price) policy to longer term aims (like those relating to 
the PBQP). This is advisable as long as the latter are not compromised by the 
vicissitudes of the former. Al though the l ir.kage should exist. tne achievement 
of medium/longer term objectives should be linked to rewards that are 
basically not dependent upon the verv short term behaviour of the 
enterpri.ses. 1 

j. Brazilian industry is going through a period of deep recession. Many 
investment decisions are held back. This particularly affects the allocation 
of resource!: to technological development and human resource formation. Steps 
ought to be tal'en urgently to facilitate rirms takinr, advantage of the 
resulting slack i~ u(der to build up the skills and capabilities that will be 
needed during the next upswing. Counter-cyclical technological development 
promotion and training efforts shoulrl be strengthened during depressions. 
particularly in the wake ot liberalization programmes. 

iii. Implementa.1.i.2n 

Based on thr above principles, the mission puts forward t~e following 
proposals and recommendations aimed at a m.->re effective implementation of the 
N.l.P. under the current circumstances. They relate to three areas: I&T Policy 
Management; I I. Training; and I I I. Intormati on Search and Background Studies. 

By the· end of 1991 price controls had been sub!ltantially phased out. 
and a more realistic exchange rate has been established. · 
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iii.i. I&T Policy Management 

1. Within the Ministry of Economy. Finance and Planning. strengtheninb of 
the DIT by means of: (a) creation of more stable jobs; (b) articulation of 
clear career: path5; (c) award of competitive salaries: and. <d) impro\·ement 
in general conditions. pa.·ticularly those relating to technical support. 
Unless these reforms are introduced, the DIC will experience a high turno"er 
and wil1 attract low calibre professional personnel. 

2. The interface between BNDES and DIT should be ~tren0thened in order to 
ensure that financial support to iirms is made conditional on the introductior 
of PS. One way to do this would be by having BNDES personal participating in 
the sectoral commissions and actively assisting the DIT iu applying results 
from industrial diagnosis surveys to policy-making. T~is closer co-op€ratic-n 
would require, a.mong other things, ~learer orientations as to how the 
privatization progralillDes and the objectives of the industrial policy 
programmes fit with each other. The former programmes are neither purely 
financial cperations nor an objective in itself, but should be viewed as tools 
to promote competitiveness and integration into world markets, while obtaining 
maAimum value for the assets concerned. 

3. To privatize optimaliy it is advisable to take ste~s towards bringing 
SO~s up to international levels of competitiveness as quickly as possible. 
This requires restructuring SOEs, subjecting them to PS, and introducing the 
same types of programmes to enhance technological capa;,ility. quality and 
productivity as in the private sector. 1 

4. The implementation and moni taring of PS muc;t be: accomplished by the 
government as simply and cheaply as possible. Towards this end, it may be 
worthwhile for the government not only to strengthen ties between BNDES and 
DIT, but also between these two and INMETRO, which may be instrumental in the 
development, implementation and monitoLing of technical PS. As a vital part 
of the consensus-building process referrei to above, the private sector should 
participate actively in the PS setting process. 

5. Instead of searching for broadly defined "strategic" areas where 
capabilities could have numerous, albeit uncertain spin-offs in a wide variety 
of sectors, the concept of co-operat:. 1e capability devel ')pment should be 
tested in a preliminary, exploratory way in the policy 
formulation/implementation process by means of: (i) identifying relatively 
simple cases; eg. a routine type of capability required to solve a present 
problem today; and, (ii) financing any such search by a consortium of firms 
or by an industry association. Massive financing of early projects of this 
kind should be provided so as to trigger subsequent search/execution of co
operative capability development by the private sector. 
6. More specifically, the government should announce tl'>at it would be 
willing to provide mos\.. of the finance needed for any "good", bonafide project 
of the kind being discussed. It would also exert pressure upon the industry 
associations to initiate "search" and to submit results to BNDES or other 
government agencies for financing. The latter is especial! y needed for 
traditional industry eg., generic technological development for tackling 
tanning industry contamination in the state of Sao Paulo. 

By February 1992 the privatization programme was well on its way. 
U-siminas/usomec, CELMA, ~afer~a and Cosinor had already been auctioned 
and other large steel and petrochemical SOEs were waiting in line. 
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7. The government should also initiate a. "search" project for a 
sophisticated capability such as a "user-oriented" Microelect:onics Design 
Center, which may also invoh·e some limited production capability. i'ast 
policies have emphasized the bi.:.ilding up of endogenous microelectronic 
technology-related capabilities. This was done at the expense of the 
de\·elopment of a capability for effecti·•ely making use of 10orld technology, 
with serious consequences eg., for the competitiveness of the Brazilian 
capital good industry. This proposal aims at corn cting such imbalance. 
Similar efforts towards the develo!Jment of design c.apabilities should be 
undertaken in other sectors such as footwear. i-lc>stics, textiles and 
metalw0rking sectors. 

8. An Industrial R&D Fund should be set up as an i~dispensable ingredient 
for an entrepreneurially oriented informatics sector in Brazil, given the 
imperfections in its capital market and shortage of venture capital sources. 
The aim here is to generate a "swarming" effect of numerous new entrepreneurs 
entering R&D ventures in what should be a "collective" effort ~t generating 
innovation capabilities. Some of these firms will become viable in a few 
years, and their contribution to the economy may become substanti<J.l. The Fund 
should be created by FINEP or BNDES and managed according to prin1~iples that 
are spelt out i~ the main body of this report. 

iii.ii. Training 

9. Crash training progr •. "!lliles of key R&D and production personnel to be se•1t 
abroad for periods ranging between 1 to 3 months. The government should 
negotiate for as much foreign assistance as possible (say in conjuncti•)n with 
the repaymPnt of its debt) to defray the costs of overseas training in foreign 
facilities of R&D managers, process engineers and first line supervisors to 
get "hands on" experience with state-of-the-art production in overseas firms. 
The industries in which foreign governments may agree to undertake trainine 
may not be in frontier areas, but might be in sectors with good world n:arket 
prospects for Brazil. 

10. There is an urgent need in 3razil for the introduction of programm~s to 
help firms begin to treat their workforce as an asset, rather than ar. an 
unlimited and unvaluable free good. SENAI's services should be upgraded both 
in their caparity to serve firm-specific needs and in their flexibility of 
response across technical disciplines. 

11. Another important objective is strengthening the I&T formulation a~d 

implementation capability of the country. This may include sending young 
graduates in Pconomics, business, political science and engineering sciences 
to centers of excellence abroad to pursue specialized studies in the emerging 
area of innovation management and technology policy for periods between one 
and two years. 

iii.iii . Information Search and Back&round Studies 

Information search and background studies are recomme~ded ~n th~ 

following six critical areas in order to tackle act·1al and/or potPntial 
bottlenecks in the implementation of industrial policy. 

i. (a) The setting, negotiation, timing of introduction and monitoring 
rA performance standards as a tool of industrial policy in selected 
industrial sectors. (b) Critic.al evaluation of the international 
and Brazilian experiences. (c) Necessary synergies among indus~rial 
policy instruments. Information, methodological, and skill 
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requ1n:ments. (d) Evaluation ot tt?chnical <issistance nt'eds to lll"lp 
enterprises define their P.S. frontie~ and of th~ expected impdct 
0f economic .:;.nd technical P.S. on ~<>ins in competiti\·e1wss. 

ii. Assessmt'nt of industrial r·.:structuring response tilll~'S ch the-· 
sectoral level. the corresp.:mrling trade l. iber<>l i::atiou schedt:les 
adopted and industrial policy focus.:s ther~of; 

iii. Operationalization of sectoral diagnosis studies toe purposes ot 
industrial policy making. i)e\·elopment of approprL.ite indicators: 

iv. Identification of rele\·ant generic techn0logies that 
industry to be develope-d through co-operati\"€ 
institutional mechanisms. incentives. ski 11 and 
requirements; 

cut across 
c-tforts: 

financi<>l 

v. The 0esign and application of I&T restructuring policy instrumen~s 
at ti~es of recession; 

vi. The relevant international experience in industri~l apprenticeship 
and training strategie~. 

In addition, relating to MERCOSl.JR. a multi-country stuciy should be 
undertaken on prospecti\·e patterns of specializat:ion within the suL-region in 
selected industrial sectors such as capital i;oods. automcbiles. c0nsumer 
durables, agro-industry and cherr:.icals and related policies. 
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2. The N.I.P. in the Light of World Trends in Industrial and 
Technological Policy: Thrust and InstrUJ!lents 

i. The International Context 

The Brazilian government laun-::hes its N. l.P. at a time when a rapid 
succession of pervasive scientific breakthroughs. new coalitions between 
trarling partn.:rs. the spread of R&D operations and strategic partnership 
agreements across national borders, epoch-making changes in business 
management philosophies and evolving regulatory policies are imposing new 
rules on international competition. 

Under these new conditions, co-operative ways of tackling raising 
threshold factors in R&D, the enhanced role of forward and backward linkages 
in production and marketing and new methods of skill deployment and labour 
organization induce discontinuities in competitive advanta~e across national 
borders. Governments strive to gear market forces towards building up national 
and/or regional advantage. "rtarket conforming", as opposed to "market-defying" 
methods of policy inten·ention are replacing the hands-on/hands-off aichotomy 
as the guiding principle of governmental action. 

Major reshufflings, mergers and acquisitions are the order of the day, 
as are intra- and inter-trade bloc partnerships. The basic aim is to foster 
competitive strengths and to secure footholds in the emerging trade areas. 
Nearly three fifths of world trade takes place today within and almost one 
fourth between the three major trade areas, while trade between countries 
outside those areas accounts for a mere 13 per cent. 

Direct foreign investment is flowing mostly within and between the three 
main emergint blocs in order to exploit mostly intra-bloc, up-market 
opportunities and guard against possible inter-bloc barriers. These flows 
involv~ new actors such as the newly industrializing countri€s of South east 
Asi;-., i:hose firms are actively engaged in a remarkable expansion of their 
interr-r-ional R&D, production and mar:.eting operations. 

need for a finely tuned, consensual interaction between corporate 
strategy and government policy congruent with the spur of competition is 
widely recognized. 

Advanced country governments are actively encouraging corporate R&D 
part•1erships and promoting the development of pre-competitive, generic 
technologies by abolishing obstructive legislation, granting explicit 
subsidies and setting up specific institutional devices to encourage those 
involved to enter inco compctitiv~. albeit non-adversarial and co-operative 
relationships. 

A pervasive trend towards the divestment of state-held assets is to be 
observed, along with a scaling-down of the welfare state, the aim being to 
constrain the role ot thf State as an entrepreneur and reduce the provision 
of services to a bare minimum. However, state enterprises in countries such 
as Yrance and Italy arc still important players. Indeed, they count as some 
of th~ most vigorous centres of entreprcneuri31 activity in the industrial 
restructuring process in the E.C. 

Manrged trade practices are proving to be a remarkably resilient way of 
gaining "breathing space" and securing nationai and/or regional competitive 
advantage, notwithstanding the increasing 1 i beral i zed trade flows within 
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blocs. Measures to contain increasing market shares by Japanese automotive 
transplants in Europe are an example. 

Leading industrial competitors are rapidly moving out of non-core product 
lines, turning towards specialization in increasing value-added activities and 
adapting themselves to serve the needs of differentiated market niches through 
product-tailoring. This involves organizational adjustments that have a 
bearing en all act1v1t1es ranging from R&D to mar~eting, management, 
information and trainin~ schemes. In particular, they are showing increasing 
concern for- -and involvement in- -education and skill formation. The use of the 
dual apprenticeship system in Germany and on-the- job learning schemes is being 
generalized. 

Both defensive and offensive endeavours to secure larger shares in the 
national and regional markets have led to a tightly knit network of corporate 
alliances among the major actors. These are ultimately aimed at global markets 
and entail either technological co-operation or othei:- kinds of busj_ness 
arrangements. 

The growth of innovative networks has began to permeate every country and 
spares no industry. By the late 1980s, no less than ~O per cent of all 
government R&D loans in Japan and two thirds of similar r perations in the 
European Community were aimed at fueling such networks. ~ational examples, 
such as Britain's Alvey Programme, clearly show the privileges that innovative 
networks enjoy in the ranking of policy priorities, even i1 the most liberal 
market environment. 

Engineering research associations, downstream processing clubs. regional 
manufacturing centres, and other research, engineering and service network£ 
have become keys to the restructuring of R&D and engineering activities in the 
OECD countries. They aim to overcome market failure, share high up-front 
costs, spread risks and pursue national and/or regional economic objectives. 

Regional, district and contractor networks are being actively promoted. 
They are intended to reap latent economies of scope, promote synergy, exploit 
externalities including common infrastructural and marketing services, and 
enhance competitive flexibility, particularly among small-s~ale industries. 
The pervasiveness of innovative networks follows a clear trend towards the 
increasingly systemic innovative process in industry. Among the most 
outstanding examples of such a trend is the spread of Japanese subcontracting, 
production-sharing and suppiier networking praclices. Subcontractor~ ~re net 
longer seen as low-cost suppliers ready to absorb the shocks and bear the 
burden generated by business fluctuational, but as fully-fledged partners in 
the innovation process. 

Experience with co-operation/competition schemes i~ the west has been 
varied. After much hesitation regarding the HCC, SEMATECH and HDTV consortia, 
the US government, led by Congress, is now apparently taking a firmer stand 
on S&T {-Olicy. Substantial budget increases for a variety of technology 
programmes have been approved. They include strengthening the Department of 
Defense's role in funding industrial research as wel 1 as the White House 
Office of Science and Technology Policy (OSTP) in its technology policy design 
and co-ordination work, including the setting up of a new Critical 
Technologies Institute. Since the Co-operative Research Act was passed in the 
US in 1984, more than 140 co-operative research ventures have been initiated. 

In a new development, a "super-ministry" has just been established in 
France in cl step likely \:O strengthen state-funding for high technology 
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industry and research. It brings the mim.sters for industry. trade and 
telecommunications under the unified command of the ministry of economy. 
finance anri budget. 

Ove~ the next six years, the EC is expecttd to spend around$ 16 billion 
on developing a wide range of technologies through a series of joint R&D 
programmes such as Euroka, Jessi, Esprit. Race and C•.>met. The field covered 
include semi-conductors, mobile phones, computers, information technology. 
aeronautics, advanced materials and telecommunications. The largest among 
these programmes, Eureka has since 1985 launched 302 joint R&D projects with 
1600 participating companies and a total budget of $10.3 billion (including 
$4 billion -Jr the 8 year Jessi programme on semi-conductors). 

To sum up: overall international trends in I&T policy point towards 
managed trade liberalization-cum-emphasis on promotion of technological change 
through direct support to the setting up and operation of innovative networks 
and interactive mechanisms ("technological infrastructure") whereby non
adversarial competitive rivals are induced to co-operate in broadly defined 
pre-commercial areas of endeavour which are deemed critical for the building 
up of national and regiona.l competitive advantage. 

ii. The Ney Ind.ustrial Policy CN.I.P.l 

ii.i. The General Guidelines 

.~June 1990 the Brazilian government sanctions a shift from a growth· 
focused to a competitiveness-oriented industrial policy, centered upon 
restructuring industry. strengthening technological capabilities and 
facilitating technology diffusion. 

The N.l.P. blends a neutral policy with a policy of transparent 
selectivity regarding some generic technology activities that serve a host of 
industries and enterprises. In this sense, Brazilian N.l.P. is in line with 
prevailing approaches in the OECD and South-asian countries as examined 
further above. 

The general industrial policy guidelines issued on 26 .June 1990 establish 
that market forces will be used in order to foster gains in the 
competitiveness of Brazilian industry by facilitating: 

(i) industrial modernization; 

(ii) the diffusion of more advanced technological standards and, 

(iii) the development of technological capabilities. 

These ends arc to be pursued by mean3 of: 

( i) elimination of all non-transparent, non-equitable subsidies and 
promotion of domestic competition and reductions in tariff 
protection--which becomes the sole instrument of import policy. At 
the time when the guidelines were issued tariffs ranged between 
zero and 105 per cent, with a mean of 35 per cent. By 1994, the 
maximum tariff is set in 35 per cent, with a mean and modal tariff 
of 20 per cent. The 35 per cent tariff is to be applied only on 
temporary basis. It is anticipated that even higher protection may 
be exceptionally granted to new, high-tech industries; 
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(ii) withdrawal of the state as an entrepreneur, replacing this role by 
that of achieving macroeconomic stability and a conducive 
investment environment; 

(iii) increased specialization; 

(iv) planned exposure to international competition; 

(v) development of technological capabilities at the enterprise level 
through selective tariff protection in high-tech industries and 
support of technology diffusion; 

(vi) articulation between the financing of modernization and the 
strengthening of the technological infrastructure. 

The future organization Brazilian industry is visualized in t.1.: 
guidelines as consisting of large industry groups t:hat arti::ulate a wide 
ranging web of technologically dynamic SMSE. while competing and co-operating 
with foreign enterprises in a variety of ways. 

Official credits are to be granted only for projects relating to: (i) 
industrial restructuring; (ii) development of technological capability and 
(iii) expansion of foreign trade. In the case of capital good industries, 
lower nationalization coefficients than in the past are allowed, although 
keeping "satisfactory" domestic value added levels. Credit support to 
technologically dynamic, spare part and component producer SMSE is to be 
granted. 

Government procurement policies are to be used to set and diffuse 
international standards and generating demand for high-tech industries and 
joint goverrment-private R&D projects. 

Finally, domestic competition is to be encour3ged through deregulation 
and legislation aimed at averting the exercise of restricti·;e business 
practices. 

Three main mechanisms to enforce the N. I. P. are cs ta bl ishcd 
general guidelines: (i) the PBQP; (ii) the TCP; and, (iii) the iCP. 
now review them briefly. 

ii.ii. ~Quality and Productivity Proeramme (BPQP) 

in the 
Let us 

The PBQP was issued on I november 1990. It is intended to counteract the 
estimated 40 pPr cent of the industrial GNP that is lost because of quality 
deficiencies and to provide a key input for enhanced industrial 
competitiveness. It was conceived as a highly interactive and comprehensive 
mechanism addressed at the enterprises. It is managed under the direct 
jurisdiction of the Presidency of the Republic and provides strategic outlook 
and co-ordination to the host of specific sub-sectoral and project activities 
that are being carried out in a de-centralized manner. It aims at breaking 
infrastructural and institutional enclaves that retard progress in this field. 

It comprises tive kinds of prQmotional actions relating to: Ci) awareness 
and motivation building; (ii) development and diffusion of modern quality and 
produc~ivity-related management methods; (iii) human resource development; 
(iv) provision of technical services; and (v) institutional support. 
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A number of general and sectoral sub-programmes are being established 
under the National Committee of Quality and Productivity. At the time of the 
mission, four such sectoral sub-Committees have been formed: in informatics, 
capital goods, agro-industry and textiles. This sub-CoDBDittees are to 
formulate and ibmit specific action programmes. 

As to how these programmes are to be financed. the PBQP is not designed 
to allocate resources directly. It relies basically on the resources of the 
enterprises themselves. However. it supplies guidelines to the financial and 
promotional agencies in their support of the different su~-progra11111es. 

Within 15 months since the launching of the PBQP 240 private sector 
entities were participating and 21 "Diagnosticos de Eucuadramento" had been 
elaborated (including those in informatics. textiles. leather and shoes, 
automobiles, civil r.onstruction and toys). In addition a series of sectoral 
studies by the BNDES on the organization of production and quality management 
are being carried out. So far studies on automobiles, food processing and 
shoes have been comp~eted. In December 1991 a Strategic Assessment seminar 
was held with the participation of 58 representatives from the private sector, 
labour and the Government. In this seminar 10 strategic guidelines for 1992 
were set out (see Annex 10). 

ii.iii. The Technological Capability Pro&ramme (TCP) 

The guidelines of the TCP were passed on 10 August 1990 by an Ad Hoc 
Commission specially set up to that effect. They are geared to revert three 
trends considered anacronic in the context of the N.I.P.: (i) low overall 
expenditure in S&T (0.5 per cer.t of GDP against 2.3-2.9 per cent in the 
industrial countries) and, within it, very little devoted to industry; (ii) 
predominance of science, as opposed to technology-related applications, 
opposite being the case for the industrial countries; and, (iii) the private 
sector accounts for just 11 per cent of the expenditures, again a meager 
contribution when compared with that of Japan (70 per cent) and even that of 
Italy (30 per cent). Such a reversion is expected to take place according to 
~he following schedule1

: 

l2.2Q 1994 

- R&D Expenditures/GDP 0.5% 1.3% 
- Share of Industrial Technology on total R&D 

expenditures 30% 47% 
- rrivate sector R&D on: 

- total R&D expenditures 11% 13% 
- GDP 0.06% 0.17% 

- Financing of R&D by specialized agencies 3% 28% 
(as % of GDP) 0.01% 0.38% 

Among other things, the TCP also prescribes: 

(i) creation of a Fund to support the "externalities" needed for the 
development of industry's technological capability; 

Among other assumptions, these projections assume that R&D exrenditures 
by private industrial enterprises will 1ump from 0% growth n 1990 to 
35% growth from 1991 onwards. Such may"be the case thanks to the fact 
that some of the biggest R&D spenders are among the enterprises being 
privatized. 
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(ii) use of the following criteria in the allocation of resources to 
build up technological capability: 

(ii.a) degree of difficulty to get access to available technology; 

(ii.b) speed of diffusion; and. 

(ii.c) influence of market structures; 

(iii) promote co-operation among large private and state-owned- and SMS 
enterprises; 

(iv) support co-operative technological research through domestic and 
international consortia; 

(v) encourage technological forecasting activities; 

(vi) encourage foreign enterprises to carry out R&D progra11111es in Brazil 
and to hire the services of Brazilian technological institutes and 
universities. 

The TCP also advice financial agencLeS to make their financial assistance 
or fiscal incentives conditional basically upon the adoption by the 
enterprises of: 

(i) progressive increases in the allocation of their otol'O resources to 
R&D activities; 

(ii) engagement in technological and industrial 
dynamic SHSE; 

co-operation with 

(iii) greater relianc~ on technological institutes and universities 
regarding applied research. experimental development and other 
technical services; 

(iv) consolidation of in-house R&D. engineering. production end 
commercialization activities needed to create technological 
capability within the enterprise; and. "as far as possible". 

(v) (inter alia) use of co-operative research throuJn consortia and 
hiring of engineering consulting companies and institutes in 
development and technology transfer activities. 

According to the TCf. preferenti~l financial treatment should be granted 
to these activities and up to 70 per ctnt of the investments involved may come 
from public resources (credits or fiscal incentives). 

ii.iv. The Industrial Competitiveness Pro&rammc (ICP) 

The ICP provides further details on a nl!mber of definitions of thP 
general guidelines. It renders posthumous homage to the "successful 
exhaustion" of the import substitution phase of Brazilia~ industrialization 
which. after three decades ot above world av~rage growth rates, placed Brazil 
as the ninth largest industrial economy in the world. 

The approach now consists of linking the policy focus on gains in 
competitiveness with taking full advantage of ::he development C1f a large 
domestic mass market. While adopting a "systemic" approach of competitiveness, 
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the ICP ranks macroeconomic stability as the main •attribute• of the 
competitiveness of the economy. 

Much emphasis is put on the need to reduce investaent costs. This is t3 
be achieved through tax exemptions, accelerated depreciation regimes, 
favourable energy costs. import liberalization, multi-year government 
investment programmes, reduction to 60 per cent in the rate of 
"nationalization" required in government procurement of capital goods, easier 
access to domestic financing by foreign investors, and creation of Investment 
Funds to ~omplement BNDES resources. 

At the same time, as far as corporate management is concerned, the 
programme calls for mergers and consolidations in those industries that still 
remain too atomized, de-verticalization of large enterprises with the 
corresponding development of specialized supplier networks, the incorporation 
of private enterprises and privatization. 

The ICP states that. with the new policy framework, the concept of 
sectoral priority loses meaning. ~nstead, a criterion of n~m-exclusive 

selectivity is est:ablishec!. Such a ·.·riterion is aimed at unlocking and 
enhancing the e;ompetitive (and, par. i.cularly, export) potential of many 
industrial activities by br~aking tr conflict of interest between them as 
users and ~protected) high technology producers as suppliers. This is to take 
effect by promoting fields such as those of microelectronics, biotechnology, 
new materials and fir.e chemicals whose pruducts and services help to upgrade 
the technological standards of a wide variety of user industries. However. al 1 
direct intervention, incentive anci subsidy mechanisms whereby risks are 
shifted from investors to the tax-payer are discarded outright. 

The ICP introduces two important ~onsensus-building institutional 
mechanisms. One is the CEC, responsible for supplying guidelines based on a 
prospective outlook of the different industrial activities and fer overviewing 
overell competitiveness performance. It is constituted by representatives of 
140 enterFrises in sectoral groups of 10. 

Once sector-specific problems are identified, meetings of the Executive 
Sectoral Policy Groups or GEPS (the second consensus building institutional 
mechanism) are convened. 

The financial sector is not represented in these institutional mechanisms. 
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3. A prescription-oriented assessQent 

In what follows co11111. :nts and proposals on aspects t~at the mission 
members deem critical to N.l.P.'s success are put forward. Th~y are submitted 
under five main headings: (i) Consensual se~ting of performance standards-PS 
as a central tool in the reconstitution of governnent/industry relationships 
under the N.I.P.; (ii) A diffusion-oriented approach as a guio~ for the new 
I&T policies; (iii) The business cycle and the N.l.P.; (iv) Training; and (v) 
Information search ar.d background studies. 

The comments and recommendations are aimed at assisting in better 
integrating the policy guidelines and the battery of instrumt:nts at the 
disposal of the authorities. 

i. Consensual settin& of PS as a central tool to reconstitute ~overnmentL 
in<iustry relationships under the new policy paradigm. The new dialogue. 

i.i. Past PS-related experience in Brazil 

The use of PS as a quid pro quo for government support to the private 
sector is not new to Brazilian industrial policy makers. They have been set 
in the past as a requisite for acceding to goverrureent procurement, export 
subsidies, financial support for energy saving progra.umes and authorization 
to borrow foreign technology--through Petrobras' procurement practices, 
BEFIEX' programmes, the energy policy and INPI's Ato Normativo number 15. 

However, this past experience has not been necessarily geared to entice 
enterprises to get closer ro international best practice. Instead, promoting 
growth and import substitution in order to tap the domestic market potential 
and generate foreign exchange were the primary objectives. Opposite has been 
the criterion pursued in the Republic of Korea, Tai~an, Thailand and Malaysia
-as well as in most OECD ccuntries. Herein lies one of the keys to thE. 
successful industrial performance of these countries. 

Not only the setting of P. S. in Brazil has not in the past been maiuly 
geared to improve standards of competitiveness; in addition, the different 
instruments used (subsidies, financial assistance, legal sanctions) were net 
finely tuned towards convergent objectives. However, although the criteria 
applied are no longer useful, the instruments and related experience can play 
a key role under the new principles governing the N.I.P. 

i.ii. Technical and Economic PS UD¥er th~ aew colicy paradigm 

P.S should be both, economic and technical in orientation. An example of 
an economic P. S. would be setting a target of a specified level of output, 
export, investment, or training within a stated time period. An example of an 
technical P.S. would be setting a target of a specified quality level, yield, 
or level of sophistication of training. The expected impact of economic and 
technical P.S. should be ruade explicit. 

The powerful instrument of PS has to be re-assessed in the light ~t the 
need to reconstitute government/industry relationships under the new pcli~y 
paradigm. To achieve this, they must be : 
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(i) based en ~hared and trans~arent information, consPnsus and strict 
reciprocity rather than on coP.rcion and/o~ loGsc mo~itoring; 

(ii) integrated and comprehensive both in objectives and o:e.'lns rather 
than scattered and unrelated in both respects; and 

(iii) adaptable aver time to increasingly upgraded targets rather than 
static and once-for-all and ever. 

These requisites entail, among other things, an active participation of 
the private sector in the setting up and monitoring of the standards to be 
agreed upon. Suet agree~ent is the only way to gain the full commitment of the 
private sector and thereby insure the achfevement of the P.S. A learning 
process in this new type of government/industry (.Ollaboration has to be 
allowed for. Mutual trust mu~t be built and working relationships developed. 

These are some of the main challenges ahead. Overcoming thtm may take 
some time. For thi~. the settir.6 up and effective implementation of consensus
building mecl.anisms (as actually provided for in the P.C.I. through the CEP 
and the GEPS) ·..rill play an irr.portant rQle. Beyond the difficulties of 
implementation, a vital condition is the existence of a agreement between 
government and industry as to the need to create this new dialogue. 

The public sector needs to strengthen its technical dialoguP. capacity by 
resorting more effectively to its human resources scattered across a range of 
different institutions (BNDES, INPI, IPT, etc.) and having the ability to 
operationalize the learned--and lengthy--studies produced by Universities and 
research centres so that they can serve a~ an actUCil policy-making tool. The 
tapping of international expertise, including the use of expat!'iates by 
allo'>wing swift access to in,fastrial and technologic<\l intelligence through the 
establishment of agile and flexible of informati~n networks is another core 
input required. 

The use of PS may or may not facilitate convergency with international 
best practice. However, to be consistent with the N.I.f., such convergency 
must be ens~red by focusing on gains in competitiveness as the way to achieve 
higher growth rates (indispensable f'.lr the Brazilian economy if it is to 
absorb the over 1.5 million people that enter the labour market every year), 
rather than the oppositP. 

The ability to identify 'lnd assess how a standard agreed upon, such as 
a given rate of increase in R&D expenditures, is to influence competitive 
performance, is a sine-qua-non for the successful implementation of PS. 
Thus, for instance, th~re is no need to achieve high export rates for every 
industry but every industry should be exposed tc international competition 
even if by exporting a tiny percentage of its output. PS may help to diffuse 
best practices among the bulk of the ente..-prisc,s. In the area of concessional 
credit, PS allow the establishment d a link between capacity expansion (gains 
in output or "growth") and creation of technological capability (gain~ in 
innovative ability or "co~petitiveness"). 

P.S. should be also part of regional industrial policy. To the P.xtent 
that the regional dimen:.iu11 is not integrated into the overall industrial 
policy its effectiveness will be considerably weakened. 
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i. iii. Summary and RecommendatiQM 

Tc sum up: 

... . As a general rule, no support should be given to the private sector 
withcut the sti.pulaticm of concrete, unambiguous performance standards- -PS 
from now on; 

11. PS should be set so as to converge wir-h best intern.?tional practice and 
in such a way that they are achievable yet a challenge. They should result 
from a process of negotiation and consensus-building between the parties 
involved: ie., the enterprise and/or industry association; the government 
organiz3tion responsible for providing business with the support in exchange 
for which the PS are agreed upon; the government body responsible for 
monitoring the PS and labour. There should be a careful monitoring of the 
conditions under which said standards, if not attained, should be re
negotiated. The monitoring function should be delegated as far as possible. 

iii. There might •.ie some benefits the government wishes to give enterprises 
under the NIP which woul: not have PS attached to them--eg .. the reduction of 
taxes on purchases of capital goods. Generally, however, the mission is of the 
opinion that government should attach PS to all major forms of support 
provided to the private sector and to state-owned-enterprises. The gcvernment 
has the chance to familiarize both SOEs and their suppliers with PS by means 
of its procurement function, such as Petrobras has been doing under the 
previous incentive regime. PS should also be applied to the support the 
government provides firms in the area of technological capability development. 

Based on the above, the following recommendations are put forward: 

i. Within the Ministry of Economy, Finance and Planning, strengthening of 
the DIT by means of: 

(a) creation of more stable jobs; 

(b) articulation of clear career paths; 

(c) award of competitive salaries; and, 

(d) Improvement in general conditions, particularly those relating to 
technical support. Lest these reforms are introduced, the DIT will 
experience a high turnover and will attract low calibre 
professional personnel. 

11. The interface bP.tween BNDES and DIT should be strP.ngthened in order tr 
ensure that financial support to firms is made conditional on the introduction 
of PS. One way to do this would be by having BNDES personal partici~ating in 
the sectoral commissions and actively assisting the DIT in applying results 
from industrial diagnosis surveys to policy-making. This closer co-operation 
would require, among other things, clearer orientations as to how the 
privatization programmes and the objectives of the industrial policy 
programmes fit with each other. 

iii. To privatize optimally it is advisable to take steps towards bringing 
SOEs up to international levels of competitiveness as quickly as possible. 
This requires restructuring SOEs, subjecLing them to PS, and introducing the 
same types of programmes to enhance technological cap&bility, quality and 
productivity as in thP. private sector. 
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iv. The implementation and monitoring of PS must be accomplished by the 
government as simply and cheaply as possible. Towards this end, it may be 
worthwhile for the government not only ~o strengthen ties between BNDES and 
DIC, but also between these two er.tities and INMETRO, which may be 
instrumental in the development, implementation and monitoring of technical 
PS. As a vital part of the consensus-building process referred to above, the 
private sector should participate actively in the PS setting process. 

ii. A diffusion-oriented approach as a guide for the new i&t policies 

ii.i. Introduction 

Starting with the first oil cr1s1s of 1973 and, even more so, during the 
1980s a clear change took place in the nature of industrial policies. It 
started in Japan and then gradually spread to a host of other OECD countries, 
including the US and to semi-industrialized countries. The change involved: 

(i) a transition from an industrial policy based on protection and 
direct subsidization to a policy of supporting R&D a·:d 
technological change more generally. Thus a distinct I&T policy 
emerged, as compared with the science/higher education policy and 
the "pure" industrial policy; and, 

(ii) A change of technology policy in favour of the development of 
generic technological capabilities-TC at the expense of direct R&D 
support to business firms. The latter emphasizes the development of 
improved products and processes which are specific and which 
supposedly have a direct economic value. The former relates to pre
compet1t1ve, generic capabilities, whose value is generally 
indirect for it depends on the subsequent uses given to these 
capabilities (e.g., the provision of technological services or 
inputs to specific R&D projects at the firm level). This trend is 
;Jore relevant to advanced industrial countries than to semi
industrial countries. In this case, R&D is still to become a 
routine activity in most of the industrial spectrum so that the 
transition is still under way. Here there is a case for continuing 
to support specific enterprise programmes while acquiring an 
increasingly generic focus. 

ii.ii. Characteristics of the technological infrastructure-TI and related 
policy 

TI involve ca~abilities that transcend the needs of any one individual 
firm within the relevant industry sector, thereby serving namerous uses and 
users. In order to ?erform this way, such TC are endowed with the following 
attributes : 

(i) a generic qua/ ity, ie., as contrasting with highly application
specific skills; such quality may apply as much to scientific 
research as to development and engineering efforts insofar as 
externalities exist in the application and development of TC; 

(ii) critical mass eftort in order to generate positive, economic value. 
This is needed to provide a spec.trum of qualitativeJ.y related but 
distinct capabilities rather rhan production at an efficient scale 
of a standards commodity (which is a major difference between a TI 
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and a conventional inf1·astructure such as electric power, water. 
etc.). 

(iii) multi-disciplinarity: a necessary consequence of the fact that TC 
should be utilizable (directly) for producing services or as inputs 
to specific R&D projects; 

(iv) pre-competitiveness: economic value is not derived directly from 
the new capability but indire~tly through the activities that it 
sustains (this involves both, absence of clear markets and 
uncertainty); finally, 

(v) need for achieving user co-operation and even networking. 

ii.iii Need for co-operation and networking among users 

The need for co-operatio11 and networking among users is particularly felt 
relating to: ( i) the setting of the technoJ vgy research agenda; (ii) co
operating in information search and pre-commercial technology research project 
execution; and, (iii) building the market through learning about the 
usefulness of relying on ~he services of common technology capabilities. 

The first two reasons are parti~ularly relevant for cutting-edge 
technological capabilities, while the last reason may be even more central for 
conventional industry capabilities. The need for user co-operation in building 
infrastructure distinguishes a technological from a conventional 
infrastructure and this derives from the fact that the output is not known nor 
a standard commodity. It also explains why it may be difficult to find an 
entrepreneur who will invest in developing the infrastructure on commercial 
basis while shedding additional light on potential market failures derived 
from the need of user co-operation. 

ii.iv. TI. Or&anization and Markets 

Success in developing new TI depends critically on the organizational 
form adopted for project design, execution and for subsequent application. 

The organization, for instance a laboratory, may be permanent or 
temporary; and it may consist of just a secretariat or of an operational 
facility (like the joint lab created in the VLSI project in Japan). There are, 
of course, differences across sectors in supply/demand interactions. Where 
frontier developments are faster it may be advisable to support the setting 
up of design (marketing, packaging) capabilities and pilot projects that may 
create demonstration and trigger ~ffects by inducing the industrialists to 
take up the work by themselves. 

For sectoral infrastructures, e.g., those catering to the diffusion of 
world technologies to domestic conventional industries, a key issue is the 
relationship b,.tween the crganization housing the new capabilities and the 
res:>ective industry association. Thus for instance, in Japan government policy 
has frequently induced such associations to take care of a significant share 
of the co-operative work mentioned above). In the case of functional, more 
advanced TI a key issue is the relationship with thE: Universities. It is c.1ear 
that physical proximity to a campus does not necessarily mesa adoption of t:he 
management approach and incentives structure that exists dt the University. 
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The rationale of the TI is either non-existence of markets or existence 
of non-clear or imperfect markets. Conventional infrastructures perform a 
mediation function between users and suppliers because some of the products 
or services may be non-trading goods. TI should also perform the second 
function of market building. Thus, the mediation leads to learning both on the 
part of the local supplier of the service and on the part of the local user, 
who learns to define his needs in terms of the new technology. Therefore, his 
"demand" for the new technology increases, while other users become aware of 
the potential utility of using it; and person-embodied skills in successful 
mediation are built w~thin the personnel of the organization housing the new 
capabilities (creation of supply). 

However, once the market fGr the services is created, there is no reason 
for service provision to take place within the public sector. One implication 
of this is the need to transfer the new capabilities to the private sector. 
The infrastructure organization may either close down or adopt an additional 
capability to provide industry relevant services whose market is non-existent 
or unclear (privatization or partial devolution of ownership to the private 
sector are alternatives to explicit transfer of the capability out of the 
organization). 

ii.v. Technolo~y Capability Development: Supply or Demand DriVF.Jl 

As pointed out alre~dy, the notion of TI--or of the TC that comes with 
it- - , should be distinguished from both that of specific product/process 
improvement-related applications and that of scientific research. It may, 
however, be related to both--for instance a capability addressed to making 
effective use of scientific knowledge in industry. 

The approach to successful capability development cannot be dealt with 
along the lines of a purely supply-push approach (such as that characterizing 
curiosity-oriented research), or in terms of the traditional demand-pull 
approach (which does characterize a substantial portion of the innovation 
process). It is in fact an hybrid of the two: on the one hand, as no specific 
product or process is kept in mind, it is impossible to talk of pure demand
pull; on the other, capability development should not be purely curiosity
oriented but rather satisfy an industry-relevance criteria, one which cannot 
be based on existing demands (since the market for the activities flowing from 
the capabilities is not yet developed) but on general needs. The absence of 
markets also explains the necessity of generating a~ternative mechanisms of 
linking needs to capabilities. 

ii.vi. General Implications for Brazilian I&T policies 

A naive "increased demand orientation" as a "solution" of the prob.1.em of 
linking Brazilian S&T institutions to industry should be avoided. It may be 
true that both the setting up of numerous such institutions in the past and 
their activities have taken place without strong links with production. 
However, the above mentioned re-orientation may be only a small part of the 
story. The reason is the strong likelihood that a whole range of new industry
relevant, both sectoral and functional, technological capabilities may be 
required in order to respond to the present and future needs of industry. 

This is even more so as a r~sult of the budgetary constraints that faced 
the country during the 1980s. Thus, in addition to attempts at improving the 
coupling the activity of existing institutions, it is important to design and 
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implement new TI. The need for this is dictated by the major changes at the 
international technological frontier. by the process of liberalization 
initiated by the government and by the unmet n~eds of Brazilian industry. 
Moreover, there may be limits to the extent to which increased demand 
orientation may benefit the economy. Real new possibilities of answering 
specific demands may depend on new capabilities many of which will depend on 
new investments. 

(ii) Development of "new capabilities" does not necessarily mean focusing on 
very ambitious cutting-edge technologies in order to provide the technological 
basis for revolutionary new products and processes. Rather. it could be 
oriented to enabling local industry to effectively utilize the new 
technologies. Thus a programme in Microelectronics could focus on enabling 
SMSE in both conventional and sophisticated ind11stries to use Application 
Specific Semiconductor Devices (ASIC) rather than to develop design and 
production capabilities for the "c.,ips" themselves (see Appendix on the 
Stuttgart Institute). The later policy has been followed by large countries 
like Japan, b!.lt the possibilities of success for Brazil in this line are much 
more limited. 

The adoption of a diffusion-oriented policy paradigm should not preclude 
the selection of a narrow range of high-tech developments. "Stand-by" 
capabilities in advanced fields should definitely be developed so as to keep 
the options open in view of new developments. But a "bread and butter" 
approach, which will provide the resources and targets for more ambitious 
projects (while enabling output and employment to grow steadily) should not 
be neglected. 

Dissatisfaction with some of the large mission-oriented technological 
development programmes (informatics, ethanol, etc.) should not entail 
abandoning collective-co-operative capabilities development altogethFr (which 
is in fact one of the major benefits drew from those programmes). Rather. it 
should entail a re-orientation of those effo~ts so as to readdress the balance 
in favour of diffusion rather than of a broad range of cutting-edge 
technological developments that lack follow-up development capabilities in 
industry. But there still remains, and increasingly so, an enormous need for 
technological development at the bran~h and functional level. which goes 
beyond (and sustains/complements) the specific organization of technological 
effort within individual firms. 

There is plenty of room within the ICP and PBQP programmes to strengthen 
non-firm specLfic technological capabilities along the lines just discussed. 
There is in fact in the ICP a bias towards firm-based instruments of support 
and promotion-a typical example being cheap credits for promoting automation. 
However, efficient diffusion of new production technology may require sector 
level activity, e.g., in the developing of new capabilities, such as setting 
up a demonstration project of the new equipment; training; software 
development to adapt the equipment to local conditions; generating a pool of 
consultants in the new technology in order to transfer at a later stage the 
performance of the various advisory services to market forces, etc. The 
numerous organizations dealing with this issue within the Italian traditional 
industry provide a good illustrati~n (see Appendix). 

Sector level diffusion oriented policies in Europe: 

(i) are oriented to SMSE also in traditional sectors which involves a 
shift from past emphasis on large (national champion) firms--like 
u~ed to be the case also in Brazil; 
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(ii) involve a sectoral level component of the overall policy, and not 
only a firm-oriented component; and, 

(iii) are initiated and orchestrated locally and regionally in a 
decentralized fashion e.g., by industry associations. 

The government has an important catalytic role in triggering a procass 
of endogenous capability development at the sectoral level. 

Moreover, such capability development should also serve the purpose of 
other targets of Brazilian sectoral policy, such as vertical disintegration, 
joint ventures and integration of Brazilian firms into world industry. Very 
careful case studies of such capability needs are required in order to 
preserve national assets (including human capital and intangibles) while 
assuring the competitiveness of Brazilian enterprises. 

The PBQP is largely firm-oriented and, although the participation of 
existing networks of government laboratories (norms, metrology, analysis, 
standards, testing, etc.) is called for, the perspective resembles that of a 
"general infrastructure" rather than the more specific TI notion laid down 
above. The introduction of new quality control and productivity upgrading 
innovations and procedures necessitates, over and above specific actions at 
the level of the enterprise and regarding the general S&T infrastructure, a 
sectorally (anJ functionally) oriented effort at developing basic 
capabilities- -prior to effective diffusion to firms. This relates to the 
connection of the PBQP and ICP programmes. 

ii.vii. Proposals on fl Policy 

ii.vii.i. Search for and identification of desirable technological capability 
programme5 

The transition form an "atomistic", firm-based type of support, to a 
policy of emphasizing co-operative development of capabilities is no easy and 
there certainly is an important inducing role to be taken up by the government 
in triggering the new organizational forms. An important and increasing role 
should be played by industry associations such as FIESP and CNI. At the same 
time the Government should stimulate these to take an increasing share of the 
initiation, orchestration and support of co-operative technological capability 
development. 

Probably a major bottleneck for initiating the process is the extreme 
sparsity of co-operative projects. They can only be generated by an explicit 
interactive effort devoted lo identifying needs and areas of common interest 
among major actors of, e.g., a puticular industrial sector. Individual firms 
are unlikely to initiate such an effort, except under very pressing 
circumstances. Hence, the search process should be initiated and financed by 
the Government, preferably with the co-oprLation of industry associations. We 
are aware that inertia and lack of experience along this lines involves 
resistance. However, if this problem is not addressed, important degrees of 
freedom in the IT policy will be lost. 

Rather than search for "strategic" areas where capabilities could have 
numerous, albeit uncertain spin-offs, in a wide varie•:y of sectors, it may be 
more important to prove the concept of co-operative capabilities development 
within t.1e context of a simpler project or set of projects which may have 
reasonable probabilities of success, eg., where there is a pressing need and 
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prospects of achieving some kind of active participation of a number of firms 
(such as in pollution problems from leather tanning in the Sao Paulo state). 

These initial projects would be an essential input to a more definitive 
formulation of the policy in this area--they comprise the so-called 
experimental stage of the policy, one where it is misleading to separate 
formulation of polity from its actual implementation. At a further state, an 
effort should also be made to identify more critical areas for co-operative 
technological development. 

The initial, experimental stage should then involve: 

(i) search for a simple case, e.g., a routine type of capability where 
co-operative development would satisfy a pressing problem facing 
the private sector. Search here involves: diagnoses of current 
problems facing the sec:.tor; identification of needs for generic 
technological capabilities requiring co-operative dPv~lopment; 

setting a research/technological development agenda involving the 
consensus of a group of firms and preferably the active involvement 
of the industry association concerned; 

(ii) government agencies should stimulate this search for example by 
declaring their willingness to finance the required background 
studies proposed by any industry associ~tion or consortia of firms 
who has declared an interest. It would also be important for 
government officials involved in the corresponding sector to 
actively participate or be involved in the execution of the search. 
In parallel to this, and even more so if no industry association or 
group of firms is interested, goverru11ent agencies such as BNDES may 
initiate such search. In all cases, information from existing 
s~udies should be utilized and a wide pattern of interaction among 
different research groups at universities and research institutes 
should be generated. 

Underlying the above there is the presumption that significant external 
economies ::nay be generated by initial co-operative technological development 
projects. They may pave the way for an increasing flow of such projects in the 
future, and to increased participation of the private sector in initiation and 
execution. The externalities which are specific to co-operative TI development 
are: 

(i) proof that co-operation is indeed poss!.ble--and, in the extreme 
case, that firms of the same sector who may also be competitors may 
co-operate in areas of common interest; 

(ii) knowledge and experience on how to "search"-identify problems and 
generic needs and achieve consensus on a technological development 
agenda; 

(iii) the adequate organizational forms and managerial approaches for 
developing the capabilities and for 'housing' them during their 
diffusion (or that of the services flowing from them) to the 
productive sectors. 

For instance, it is clear that a hybrid supply push-demand p•1ll approach 
is essential for identifying areas and defining a 11ork agenda around a 
specific new capability. This also necessitates the intimate participation of 
industry from the early stages and not once the agenda has been established 
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or the work completed. Moreover, the possibilities of a temporary organization 
involving active participation of firms (e.g. who send their own personnel to 
the project) in project execution should be very seriously considered
especially given the desire to avoid as far as possible the emergence of new 
bureaucracies. 

Moreover, the links with t1T'',ers1t1es should be carefully assessed, as 
well as the most efficient w~1s to effect transfer of results to participants 
and to a wider circle of potential users. Some projects should no~ even be 
considered or started if industry is not interested or if no •network 
entrepreneur• is available to orchestrate the process; in other cases, it is 
important tc.> begin with "search• even if industry is not yet interested, given 
the potential importance of the area, and in the hope that industry may become 
interested once the first findings on needs are made available. These 
observations are only intended to provide a glimpse of the complexity of 
form\!lating and executing a TI policy. 

ii.vii.ii. Massive Financing of Early Projects 

This follows ~irectly from the above. It refers first and foremost to the 
experimental stag~. Again, the purpose of massive government support of early 
prcjects is to trigger subsequent search/execution of co-operative capability 
development by the private sector. Thus, as the new organizational form of 
innovative effort takes hold in the economy, the role of government in 
initiation, management and finance will decline. 

Industry associations and ad-hoc consortia of firms will take over the 
task of setting up numerous new Tis, although this process is slow and may 
take a decade or so to get finally implanted. Thereafter the role of 
government will constraint ~tself to certain kinds of search (e.g., in 
ftJlctional areas where critical mass effort is required which may also serve 
the needs of numerous users belonging to several sectors), and in certain more 
innovative or cutting-edge capabilities. 

As to which projects to finance (or the measure of selectivity versus 
neutrality of government vis a vis co-operative TC development), the 
government should announce that it would be willing to finance any "good" 
project proposed by industry. "Good" means, among other things, resulting from 
a full-fledged search process and also oaving assurances of active industry 
participation. This implies that funds could be made available without 
creating an explicit set of financial tools. 

In some sense, "neutrality" may be desirable at the beginning for "good" 
projects only--and once the endogenous process of market forces themselves 
leads to numerous good projects and to a budget constraint, then more 
selective approaches should be adopted. Only those projects having clearly 
strong externalities should be supported at this second more definitive stage, 
while the more routine projects should be financed by the firms themselves 
and/or the industry associations. 

Specifically, the government should pressure industry associations to initiate 
search with a promise of subsequent massive support in case good projects are 
arrived at. This is a particularly felt need for traditional industry. 
Simultaneously, the government (either through the Ministry of Economy, 
Finance and Planning; the Secretary of Science and Technology; or the BNDES) 
should initiate a "search" project for a sophisticated capability such as a 
"user-oriented" Microelectronics Center (see Annex for an example of one such 
center in Germany). 
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This has not been the main emphasis of past Brazilian policy towards 
microelectronics. despite the great need for accessing ASIC technology 
available worldwide. A design center for chips would probably be enough, 
although it might have to involve some production capability and access to 
production facilities already existing in Brazil. The return to the naticnal 
economy of such a center could be substantial. 

The effective diffusion of microelectronics necessitates a "mediator• 
between world supply of components (we focus here oP ASICs) and local needs. 
particularly of conventional industry. Therefore a main component of 
capability creation in informatics should be user-oriented. This means a 
design center of sorts which may also involve some limited production 
capability. It is surprising that past policies have emphasized 
microelectronic technolrgy as a basic for a Brazilian sector at the expense 
of a capability for effectively making use of world technology. This proposal 
aims at correcting this imbalance which has also impacted negatively on the 
competitiveness of the whole of the capital goods sector. 

ii. vii. iii. An lndustrid R&D Fund 

This is an indispensable ingredient for an entrepreneurially oriented 
informatics sector in Brazil .• given the imperfections in its capital market 
and the sparsity of venture cap:tal sources. Numerous product development 
opportunities exist both for the local market and for exports. particularly 
via the utilization of ready made components available in the world market. 
There is also a lot of electronics technology that is person-embodied (ie., 
in engineers) and applicable to Sillall and divisible projects. The intended 
effect would be one of •swarming• of numerous new entrepreneurs trying their 
luck in R&D in what should be a "collective" effort at generating •innovation 
capabilities". Through a process of natural selection. some of these firms 
will grow and begin to contribute substantially to w£,al th creation !.r. Brazil. 

The Industrial R&D Fund should be created by FINEP or BNDES. It could be 
managed according to the following principles: 

(i) Universality and neutrality: Any good R&D project subrilitted will be 
supported. whatever the sector from which it comes from. the 
product class or technologic1.l area involved. The Fund will support 
the R&D function generally and not any particular economic sector 
or branch of industry; 

(ii) Grant Support: it is proposed that the government should defray 50 
per cent of the R&D costs of the project and the private 
entrepreneur the remainder. This will assure that bonafide projects 
are submitted aod that the entrepreneur will be active in launching 
a commercially profitable product. Grants are critical in order to 
share risks and to provide finance, both essential problems in 
Brazil. No real guarantees are involved since no loan is involved; 

(iii) Role of Government: is to administer its support and not to perform 
a full cost-benefit analysis of submitted projects. This because 
the entrepreneur pays 50% of costs and he will thus only submit 
projects with reasonable profit prospects. In a more dynamic sense, 
however, the Fund could provide information to entrepreneurs, 
especially new ones. It will also accumulate a lot .>f experience 
ano may advise them how to go about preparing a Business Plan and 
how to link marketing and production to R&D. 
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(v) Terms: Yearly renewal of project support dependent on achieving 
agreed upon PS. 

The Fund would be an essential component of any programmE: for the 
Informatics sect:or. It would not cost much. US$ S million per year would 
suffice as a starti.,g point over the first years. 

iii. The Business Cycle and the N.I.P. 

One of the main industrial pol icy problems faced by the western economies 
is the shrinkage of training and R&D efforts during downswings. It in this way 
that the bases foe increased competitiv1mess during the following upswings are 
eroded. This is exactly one of the problems facing Brazilian industry. The 
authorities are aware of this as are the most enlightened industrialists. 
However, theLe are systemic reasons why not much of substance appears to be 
done in this respect. Here the government shares a heavy responsibility in 
inducing and facilitating enterprises to lengthen their time horizons by 
shifting their time/cost tradcoff ratios. 

Brazilian industry is going through a period of deep recession. Many 
investment decisions are held back. And this particularly affects the 
allocation of resources to technological development and human resource 
formation. Steps ought to be taken urgently to facilitate firms taking 
advantage of the resulting slack in order to build up the skills and 
capabilities that will be needed during the next upswing. 

Some of these steps concern training. 

iv. Trainin& 

It is recommended that crash tra1n1ng programmes of key R&D and 
production personnel to be sent abroad for periods ranging between l to 3 
months. The government should negotiate for as much foreign assistance as 
possible (say in conjunction with the repayment of its debt) to defray the 
CO$tS of overseas training in foreign facilities of R&D managers, process 
engineers and first line supervisors to get ~hands on• experience with state
of-the-art production in overseas firms. The industries in which foreign 
governments may agree to undertake training may not be in frontier areas, but 
might be in sectors with good world market prospects for Brazil; and, 

There !s an urgent nP.ed in Brazil for the introduction of programmes to 
help firms begin and treat their workforce as an asset, rather than as an 
unlimited and unvaluable free good. SENAl's services should be upgraded both 
in thair capacity to attend to custom-made needs oZ the firms and in their 
flexibility of response and facilitator of fertilization across technical 
disciplines. 

v. Information Search and Back,round Studies 

Information search and background studies are recommended in the 
following six critic al areas in order to tackle actual and/or potential 
bottlenecks in the implementation of the industrial policy. 

i. (a) The setting, negotiating, timing of introduction and monitoring 
of performance standards as a tool of industrial policy. (b) 
Sectoral and regional specificities. (c) Methodological, 
information, and technical requirements. (d) Critical evaluation of 
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the international c.nd Brazilian experiences (8EFIEX, PETR08RAS, 
energy programmes. Ato Normat i vo N·imber 1)). ( e) Necessary 
synergies among industrial policy instruments. (f) Evaluation of 
technical assistance needs to help enterprises define their l':i 
frontier and of the expected impact of economic and tEchnical PS on 
gains in competitiveness. And, (g) Possible rilot, demonstration 
case. This activity could follow a request by Brazilian industry 
(which should be ma.in actor in this approach). It may be eligible 
fer financing under the World Sank Public Sector Management 
Programae. It should be an exercise in line with the new 
government/industry interaction. 

ii. Assessment of ind~strial restructuring response times at the 
sectoral level, the corresponding trade liberalizrtion schedules 
adopted and industrial policy focuses thereof; 

iii. Operationalization of sectoral diagnosis studies for purposes of 
industrial policy ma.king. Development of apprc~riate indicators; 

iv. Identification of relevant generic technologies that cut across 
industry to be de\·eloped through co-operative efforts: 
institutional mechanisms, incentives, skill and financial 
requirements; 

v. The design and application of l&T restructuring policy instruments 
at times of recession; 

vi. The relevant international experience in industrial apprenticeship 
and training strategies. 

In addition, relating to HERCOSUR, a multi-country st:udy should be 
undertaken on ?rospective patterns of specialization within the sub-region in 
selected industrial sectors such as capital goods. automobiles, consumer 
durables, agro-industry and chemicals and related policies. 
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Anraex 1 

Korea Industrial Qeyelomaent Revisited 

Towards the end of 1991 it was sublllitted in a w~rld Bank docwaent that 
the Bank's previous inter?retation of Korea's experience with 
industrialization had not correctly conveyed how events actually happened. 1 

TI1ese in three main ways. 

First. it wnuld have unwarranted used the experience related to the heavy 
ancl chemical industries policy as can argument: against the strategy of 
selective intervention. However, this programme included a constant transfer 
of activities from import substitution to export-orient:ation and, by the 
1980s. over half of manufactured exports were originating in heavy industry. 

Second, the micro-level pro.:ess of capability acquisition which underpins 
indust;dal success was underplayed and overlooked. Only the need far 
dis=iplined, educated and trainable labour, and for incentives provided by 
export-orientation, were pointed out. The entire area in between, of 
capability development, tech.,ological search and e!tort, interaction with 
other firms and in£titutions, was left almost wholly blank. 

Third, the Bank~ analytical approach has been at odds with its project 
work. In contrast with the former, the latter does appreciate capability 
building, selectivity, and institutions. While the general policy analysis 
e111f.1hasized the undesirability of government: interventions, work at the project 
level was more •structuralist• and favourable to intervention. 

It is acknowledged now that the great success of the Korean strategy may 
have muted Bank concern about the extensiveness of iilterventions. Until the 
late 1970s the Bank fully endorsed the Korean Government's view that it was 
essential to move into heavy industry, initially behind protective barriers. 
\;O diversify its areas of comparative advantage. The broad strategy of rapid 
industrial deepening wai:: thought both necessary and desirable. Al though some 
caution was expressed about specific targets and skill and institutional 
requiresents, the Bank had no hesitation in that the government should, in 
principle, play the lead role in industrial development. The liank also 
stressed through the 1970s the need for Korea to build up its machir.ery 
sector, which it regarded as strategic to the country's long-term industrial 
success and favoured selective interventions. 

Now the view the Bank acquir£d during the second half of the 1980s. 
According to that view, functional interventions in factor markets might be 
justified but activities that promoted selected interventions wen: suspicious. 
Such interventions were confined to product the capital markets (i.e. to 
variable rates of effective protection and credit allocation to selected 
activities). A strong case was presented for low, uniform rates of protection 
to infant industries and market price determined investment allocati~n. It 
was considered that the costs of the heavy and chemical industries progrL1111e 
were too high, but it did not clearly distinguish between the costs that arose 
from the exercise of selective interventions in principle from those that 
arose from overhasty execution and exogenous shocks (only the first set of 

This issue is stillbeing discussed within the World Bank and does not 
constitute its official position. 
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costs could be an argument against the strategy of selective interventions). 
In sua. selective interventions were seen as essentially inefficient and 
Korean experience supported the view that only functional (neutral 
in~erventions were desirable. 

The Bank document acimowledges that neither rheory nor the evidence from 
Korea suppcirt such a conclusion. The process of capability acquisition at the 
fira l~vel was not properly understood. The risk, uncertainty and duration 
of the learning process in developing countries was not given proper 
consideration. The significance of externalities. especially technological 
externaliti<?s, was minimized. Intervention in a firm's external support 
system was generally termed functional, when some of it may have been highly 
selective. In fact the distinction between selective and functional 
interventions was spurious because aost fa~tor market interventions (generic 
or activity-specific) were geared to the strategy of industrial deepening and 
nat:ional ownership pursued by the Government. The creation of many high level 
skills and technological and other institutions. and the support of technology 
imports or export growth were specifically directed at the activities being 
selectively promoted. 

It is adJlitted that the evidence from Korea does not support the 
conclusion that selective interventions were inefficient per se. In addition, 
the Bank failed, to ~xamine the process of gaining competitiveness at the firm 
level. Despite it::; constant propounding of the Korean model, Bank reports 
have had little or nothing to say on how Korean firms actually gained 
competitiveness. The Bank refused to learn lessons from projects it sponsored 
like in heavy engineering or where it had given wrong policy advice. like in 
automobiles. There appears to be no mechanism by which the Bank could absorb 
such lessons for future work on industry in similar subsectors in other 
countries. The framew~rk that the Bank imposed on itself may have served to 
exclude useful information. The needs of capability development were not 
integrated into the general approach to industrial strategy. 

The areas of hwaan capital development and technological effort were 
comp;-.:tmentalized in such a way that industrialization strategy was not 
directly linked to educational or technological strategy. The analysis of 
technological policies, institutions or firm-level determinants as an inherent 
part of industrial strategy has been rarely syst~matically dealt with by the 
Bank. Imperfections in international t:.echnology markets were usually not 
acknowledged, and the need to intervene to support technology imports or 
technology absorption -- as practised actively in Korea -- was generally 
dismissed. The Korean strategy of deliberately excluding foreign-controlled 
direct investments to build up indigenous capabilities was totally ignored in 
Bank reports because it conflicted with the Bank's stated objective of 
maximizing international private capital flows. 

Now it is acknowledged that: (i) Korean efforts to develop indigenous 
plAnt engineering capabUiti.es by intervening in technology contracts with 
foreign contractors have led to an impressive build-up of skills in this area. 
The implications of promoting such design and project capabilities tor 
protecting indigenous learning would be of interest to many developing 
countries, but were not addressed; (ii) the massive increase in the volume of 
private sector R&D in recent years has taken Korea far ahead of other NICs, 
and even some OECD countries. in technological effort. While traceable 
largely to its heavy industry strategy, its creation of the chaebol and its 
export-orientation, there may have been other policy factors responsible about 
which little is known; (iii) an extensive S&T infrastructure was developed to 
support firm level efforts. The nature of the linkages between them was left 
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unclear. as was the explanation of the effective.ness of Korean institutions 
relative to counterparts in other developing countries. Yet these issues 
plague technology p~licies in many industrializing countries, and some 
insights from Korea would have been valuable; (iv) despite frequent 
acknowledgement of market failures in technology markets, the precise source 
of those failures ar.d relevant remedies were not explored. The need for 
selectivity in exercising technological interventions was not acknowledged, 
though the Korean Government does exercise extreme selectivity in targeting 
such interventions (and the Bank has financed one such intervention, in 
electronics) _ 

In sum, it is acknowledged that the Korean Government played a central 
and pervasive role in guiding and stimulating the industrial development 
process right from the start. substituting for the lack of long-term 
entrepreneurial view with export guidance and encouraging the formation of 
large, integrated economic agents whom it could deal efficiently. Selective 
interventions were resorted to directed primarily at areas of Korea's future 
comparative advantage. 

The Bank's apparent split between its broad policy analysis, which 
eschewed selectivity and propagated a broadly incentives-based policy 
approach, and its micro-level practice, which supported selectivity, mirrores 
the split between trade strategy explanations of industrial success and those 
base~ on capability acquisition in the development literature. 
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Annex 2 

COHPEIITION POLICY IN THE EUROPEAN COHHUNITY 
The EC criteria for le&itimizing subsidies to industry 

The co ... ission of the European Communities is very active in the field 
of industrial policy. This is reflected in their Annual Reports on Competition 
Policy. The following are selected excerpts from the Nineteenth Report on 
Competition Policy of the co ... ission of the European Co11DUOities, Luxembourg, 
1990. 

I. EC Studies relatin& to &overnment support for enterprises 

i. Tbe effect of State aids on intra-Co!lpllnity competition. The example of 
the auto119bile sector 

A number of Member States awarded huge sums of aid during the cr1s1s 
years in the 1970s and in the following period of restructuring. The industry 
is now faced with the increased production capacity of Japanese manufacturers 
and their growing penetration of the upper segment of the market. 

There is some justification for the award of subsidies to the motor 
vehicle industry, notably the positive external effects of investment in 
less-favoured regions, the high risk attached to certain investments and the 
maintenance of competition by preventing the disappearance of certain 
manufacturers. 

On the other hand, this aid has caused extensive distortions and could 
have contributed to the misallocation of resources owing to the absence of 
motivation they can cause. The theoretical analysis reveals cases where aid 
is liable to alter the relative market shares of manufacturers and diminish 
general well-being. even more acutely if other Member States also step up 
their own contributions. 

It is precisely with the aim of avoiding such escalation that the 
Coimaission adopted a framework for State aid to the sec.: tor aimed at increasing 
transparency and subjecting the award of aid to more stringent tests. 

ii. Assessment of catcbment areas 

Several Member Statt>s have creat£d "employment areas" in order to provide 
fresh opportunities i!l areas of high unemployment and to make regions 
experiencing extensive restructuring problems more attractive. There are, 
however, substaPtial differences in the aid schemes and in the impact of the 
schemes. 

In Belgium and France, the main benefit is a 10-year exemption from 
corporation tax; the efficac7 of this incentives thus depends on the ability 
of the newly established enterprises tu achieve profitability in the first 
ye~rs of operation. In the Ul<, the effect of the advantages is more complex. 
the consequences ot exemption from property tax being reflected in land prices 
in the employment areas. 

The impact of che employment areas varies considerably from country to 
country. In Belgium, ::hey hwe led to the creation of only a few jobs and 
firms, chiefly because many other aid schemes are in existence. In France, the 
system is still developing but a rapid rise in the number of jobs is expected 
in the areas where the programme is under way. The employment are~:; have had 



31 

the greatest success in the UK: according to official reports, the programme 
has resulted in s~me 35.000 new jobs. New enterprises are gene~ally small and 
aimed at lccci and regional market~. which tends to limit the impact of the 
aid policy on intra-Community trade. 

iii. Repercussiont of subsidies for exrort to non-member countries. on 
intra-Community competition 

International constraints and especially the consensus betwP.en the O~CD 
countries leave considerable room for manoeuvre as regards the award of export 
subsidies. Membe~ States have used these as one of sevE:ral means of 
maintaining or increasing their market shares. Subsidies for intra-Community 
exports are generally prohibited. Subsidies can be granted, ~ither in the form 
of loans on ~ore favourable terms than those of the market, or thr~ugh public 
export insurance syst:ems where the preo:iums paid do not cover losses and 
operating costs. Elements of aid for firms may also be included in development 
aid and in loans to developing countries where they are tied to purchases to 
be oade in the awarding country. 

Subsidies included in the insurance schemes have recently developed more 
rapidly than subsidies tied to export credits. Sectorally, subsidies are 
distriJuted very unevenly in some countries and represent over 10 per cent of 
the value of exports to non-OECD countries. The industries most affected were 
m.achanical t,gineering, metals, electrical equipment, means of transport and 
construction. Some data also show that subsidies are specifically directed 
towards exports to certain ~ountries. These data point to the conclusion that 
export subsidies can increase export market shares of some Member States at 
the expense of others and can therefore affect competition in the common 
market. The effect is even greater in cases where the cost difference between 
exporting firms is small, demand is elastic, competition in the sector is 
intensive, product differentiation if low and econJmies of scale considerable. 

II. State Aids for R&D 

The Commission pursued the policy it had started in 1986 to enhance 
transparency in accordance with the Community framework on State aids for R&D. 

In 1989, the total value of notified aid schemes was ECU 790 million. 
Specific awards under the Eureka initiative, approved by the Commission in the 
same period, represented a total of ECU 300 million in aid. Total budgets of 
R&D aid schemes in force in 1989, including those previously approved by the 
Commission, totalled ECU 4550 million. 

In all cases dealt with by ~he Co1D111ission, approval was subject to a 
twofold obligation: to notify individual awards of aid under existing schemes 
to projects costing more than ECU 20 million, and to send annual reports on 
the application of schemes. A project costing lo excess of ECU 20 million is 
regarded as inherently liable to distort competition, which could affect trade 
between Member States. The question of size is such that the projects in 
question must be assessed on their own merits ~nd not solely on the basis of 
the scheme providing the assistance. 

The Commission has also started to review the problem of R&D contracts. 
This will constitute one of the main features of action taken in respect of 
R&D aid in the next tew years in view of the far-reaching implications for 
competition resulting from extensive recourse to major contracts. Thi~ matter 
must also be examined from the standpoint ot the EC's relations with its 
leading trading partners, especially within the GATT. 
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One of the main areas in which the Commission is concerned with aid for 
R&D is the Eureka project. Fcur years after its launch, nearly 300 projects 
~re underway, involving international cooperation in advanced technology. the 
projects represent a total estimated value of ECU 6500 million. part of which 
is funded with public resources. 

In 1989, two thirds of the decisions adopted by the Commission on R&D aid 
concerned Eureka projects: the Commission approved 29 cases of aid for 
individual projects and took position on six schemes used to finance Eureka. 
Some of these schemes are specific to Eureka, as in the UK and Italy, where 
10 per cent of the Applied Research Fund is set aside for Eureka under special 
arrargements. ~ther schemes are aimed more generally at the financing of 
international projects, such as the Dutch BTIP (Bedrijfsgerichte 
To?chnologiestimulering van Internationale Projected). The Commission approved 
the refinancing of and certain amendments to this scheme, whose budget is 
allocated almost entirely to Eureka. 

In Ger~nany and France, the choice of appropriate scheme is based on the 
sector conc·:!rned, the type of participant or the stage of th~ project Thus the 
Germar. "V~ckehrsforschung" scheme (transport rt:search), against part of which 
the ~ommission opened the Article 93(2) procedure, includes a sub-programme 
for road transport which the Commission approved and which was used to finance 
German par~icipants in the Prometheus project. The French schemes Anvar and 
FRT can also be used to finance participation in Eureka, the first in the case. 
of SMEs, the second generally during the initial phases of projects. 

III. Actions against restrictive business practices 

The Commission fined 14 undertakings for concerned practices between the 
main welded steel mesh producers in the six original member States designed 
to fix prices or delivery quotas and to share markets. Similar practices were 
punished in the case of sugar refineries,_perlite and furs. 

IV. Examples of Cases of Aid to industries with specific structural problems 

The Commission appr~ved state aid to the coal industry in Spain. Belgium, 
France and the UK provided it was sufficiently digressive and accompanied by 
restructuring, rationalization and modernization plans. Compensatory payments 
were approved for Germany and Spain. The provisional volume of aid to current 
coal production on which the Commission adopted de~isions in 1989 reached ECU 
845.6 million. Aid to defray social expenditcre in the coal industry totalled 
ECU 7.1 million. Coverage of inherited liabilities was approved for ECU 1.2 
mill ion. 

The Commission obtained the withdrawal of the aid proposed by the German 
government to the Armenius-Werft shipyard for the building of six to eigh~ 
coasters for the German shipowner Pet.er D_hle and adopted a negative decision 
in respect of German aid totalling DH 1734 million awarded for the 
construction of a 1700 tonne wine tanker for the German shipowner Paul H_se, 
an order for which German and Dutch yards were competing. Germany also 
withdrew an aid proposal for tt-. building of four fishing vessels by Sietas 
Werft for a Chilean company. Similar cases took place with regard to Italy, 
Greece and Spain. 

The Commissi~n objected a subsidized loan of LIT 6 billion granted by 
the region~) a1Jthori ti.ea of the provi net: of Bol zano to t~.e Bol zano stee 1 works 
but it appro,,ed the postponement of certain dates stipulated for the closure 
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of a number of steel plants in Italy (liquid phase at Bagnoli, cold-rolling 
mill at Turin, merchant bar mill at Sesto San Giovanni and steel shop at 
Lovere) _ Because of ha•Jing been awarded solely for investment in areas covered 
by the EEC Treaty and for R&D expenditure in areas covered by both the EEC and 
the ECSC Treaty. the Commission approved a 3.5 per cent interest loan of PTA 
ECU 41 million to finance an investment in R~D programme coating to the steel 
manufacturer Patricio Echeverria S .A. Likewise, it approved aid to Altos 
Homos de Vizcaya in the forms of grants to defray expenditure on 
environmental protection. The Commission also approved a non-repayable loan 
of ECU 528.000 to Fabrica de A os Tom Feteira to support a capacity 
increasing investment programme granted hy the Portuguese government. 

The Commission took a negative decision requiring the public aluminium 
producers Aluminia and Comsal of Ita~y to repay the aid awarded illegally by 
the Italian government (in the form an interest-free loan to be converted into 
equity capital, for ECU 46.l million). 

A negative was also taken in respect of a proposal to grant aid amounting 
to ECU 0.76 million to Caulliez Freres, a manufacturer of combed cotton at 
Prouvy (northern France). The aid was to enable the firm to increase its 
capacity by some 70 per cent in a sector sufferi 1g from structural 
overcapacity, falling demand, a fall in prices and severe competition both in 
and outside the Community. 

Approval was grante1 to a series of aids proposed by the German 
Government for a new subsidiary of Messerschmidt-B lkow-Blohm (MBB), the 
German Airbus consortium, for being the first private firm participating in 
Deutsche Airbus and intended to promote the re!:tructuring of the German civil 
aviation industry. The Commission considered that the proposed measure would 
strengthen the overall competitiveness of the sector and thus serve the 
general interest. Aid to_Short Brothers plc Belfast for ECU 527 million to 
enable the company to remain viable during was also authorized. 

Aid for ECU 268 million to the public chemicals undertaking Quimigal 
(Quimica de Portugal) to reduce debts resulting from unprofitable investment 
which led to the closure of some plants ~nd the rationalization of others was 
not approved. Instead, the Commission approved French government's aid in the 
form of a debt and loan write-off for ECU 681 million and two capital 
injections for ECU 448 million to assist Orkem (formerly CDF-~himie) in major 
capacity cuts affecting f~rtilizers and petrochemical products. 

The Commission object~d permission granted by the Belgium government to 
make selective price increases through programme agreements concluded between 
the government and certain Belgian pharmaceutical companies. Price increases 
are allowed under the existing pricing system in exchange for certain 
undertakings given by the beneficiary, without the medicaments concerned 
losing entitlement to reimbursement under the sickness insurance scheme. The 
companies concluding a contract had to give an undertaking concerning 
investments and research projects, job creation 11nd/or an increas~ in exports. 

Rescue aids by the Spanish government and the governments of the 
autonomous regions of Andalucia, Cantabria and the Basque country tor a total 
ECU 39 mil 1 ion to Megafesa, a stainless steel household goods and small 
electric appliances producer were objected by the Commission, which reque3ted 
repayment of the aid element implicit in the subventions. 

The Commission also reached a negative decision on aid granted to ~risard 
Hachine-Outil and Berthiez Productics for ECU 1.6 and 2.) million, 
respectively, with highly preferential repayment conditions to facilitate the 
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purchase of the French machine tool manufacturer HFL (Machines Fran~aises 

Lourdes). following its bankruptcy. This decision was made taking into account 
the strong competition prevailing among Community producers and the fact that 
the aid was not linked to a restructuring of the companies. 

Similar decision was reached regarding ECU 22 .4 mill ion in aid for 
newsprint manufacturers in Italy aimed at allowing the newsprint industry to 
purchase increasing quantities of domestic newsprint at artificially high 
prices. 

The Court of Justice passed a verdict of unlawful aid granted by the 
government of Germany to an aluminium producer. 

V. Competition policy and government assistance to enterprises 

According to a Report on EC's Scientific Research by the Court of 
Auditors, Luxembourg. 1991, the promotion of exploitation of R&D outputs is 
at the crossroads between industry and research and cannot be the exclusive 
domain of either. This blurred area leaves a lot of leeway for policy 
discretion. 

VI. Special support to small and medium-sized enterprises <SMEs) 

In the f~eld of State aids, a number of programmes designed specifically 
to help SMEs, or of particular benefit to them, were approved by the 
Commission. Included among these were: 

(i) a Spanish government offering one-off grants for small companies in 
the autonomous region of Castilla-La Mancha to invest in new plant 
and equipment or to extend or modernize existing plant and 
equipment; 

(ii) a scheme of assistance introduced by the autonomous region ot 
Madrid which is designed to help finance technological and 
innovative research as well as the acquisition of scientific 
infrastructures, and which is only available to firms with fewer 
than 100 staff and with a turnover of less than ECU 10 millions; 

(iii) the financing by the Italian authorities of feasibility studies by 
small firms connected with international projects, including those 
arising from the Eureka programme; 

(iv) a French aid scheme enabling small businesses to call in outside 
consultants, subject to limits which vary according to the region; 

(v) a French government proposal to establish a fund for the purpose of 
supporting individual investment projects and joint operation~ in 
favour of SMEs, particularly in areas which have undergon, major 
industrial restructuring; 

(vi) and aid scheme in the Land of Hamburg, providing assistanc£ towards 
the cost of consultancy services in order to facilitatP the 
transfer of know-how, for industrial and commercial enterprises 
whose annuAl turnover does not exceed DM 15 mil lion ( ECU I. 2 
million) and which are not controlled, through a majority 
shareholding, by another company; 
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(vii) the extension of a Belgian scheme providing tax 1"."elief for new 
companies in the high-technology sector, which employ no more than 
200 ~eople and which establish themselves in regions experiencing 
serious economic problems. 

VII. Mer~er Control 

On 21Oecember1989, the Council adopted the Commission's proposal on the 
control of concentrations between undertakings. The regulation will form a 
cornerstone of competition policy and make a major contribution to ensuring 
success in the completion of the internal market. 

Merger control is considered necessary for both economic and political 
reasons. The process of restructuring European industry has given rise and 
will continue to give rise to a wave of mergers .• IU.though many such mergers 
have not posed any problems from the competition pcint of view, it must be 
ensured that they do not in the long run jeopardize the competition process, 
which lies at the heart of the common market and is essential in securing all 
the benefits linked with the single market. 

In its scope, the new regulation covers mergers having a Community 
dimeusion, which are defined on the basis of three criteria, namely: 

(i) a threshold of at least ECU 5000 million for the aggregate 
world-wide turnover of all the undertakings concerned. 

(ii) a threshold of at least ECU 250 million for the aggregate Community 
wide turnover of ~ach of at least two of the undertakings 
concerned. 

(iii) a tLansnationality criterion. Community control does not apply if 
~ach of the undertakings concerned achieves two thirds of its 
turnover within one and the same Member State. This criterion 
allows mergers whose impact is mainly national to be excluded from 
the Community control system. 

The Commission's declared intention is that thresholds will be revised 
downwards: the objective is to lower the overall threshold to ECU 2000 million 
and to reduce the Community threshold similarly. 

All mergers falling within the scope of the Regulation will be assessed 
on the basis of clearly defined criteria. The basic concept is that of 
"dominant position". The creation or strengthening of a dominant position will 
be declared incompatible with the common market if effective competition is 
impederl to a significant extent, whether within the common market as a whole, 
or in a substantial part thereof; conv£rsely, a merger which does not impede 
effective competition will be declared compatible with the common market. The 
assessment process will take into account the structure of the markets 
concerned, actual and potential competition (from inside and outside the 
Community), the market position of the undertakings concerned, the scope for 
choice on the part of third parties, barriers to entry, the interests ot 
consumers, and technical and economic progress. 

A "concentration" is defined as the acquisition of control r.nd covers 
both mergers and acquisitions. This includes p~rtial mergers and merger-type 
joint-ventures, but it does not cover the coordination of the behaviour of 
undertakings which remain independent. 
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The principle of mandatory prior notification by the undertakings will 
be applied. This has a suspensory effect on the concentration for a period of 
three weeks. The validity of stock exchange transactions will not be affected. 
The Commission has one month following notification within which to initiate 
proceedings. The Commission's powers of investigation and the fines provided 
for in the Regulation are similar to those applicable to restrictive 
practices. The Commiss;_on may require undert .. kings or assets unlawfully merged 
to be separated. 

The regulation entered into force on 21 September 1990. The most 
iaportant--and conflictive--judgement so far concerned the attempted 
Franco-Italian takeover of the Canadian aircraft-maker de Havilland by a 
Franco-Italian. The European Commission vetoed it in what Hr. Michel Rocard, 
the former French prime minister called a wcrime against Europew. The French 
government and Aerospatiale, the state aerospace group are demanding the 
Commission to reexamine the decision on the grounds that the fostering of the 
European aircra~t industry is more important than curbing cartels. In fact, 
the merger would weaken the position of other European competitors in the 
market for regional aircrafts. 
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Annex 3 

US POLICIES TOYARDS GENERIC TECHNOLOGIES 

The Federal Government is planning an increasingly key role in the field 
of "generic" and "precompetitive" technologies. The passage of the National 
Cooperative Research Act in 1984 paved the way by eliminating treble-damage 
penal t) anci thus largely reducing firms' fear of antitrust violations in joint 
R&D. DOD's expanding role in non-defenc£ technology is also in this line. 

Generic technology means a concept, component or process, or the further 
investigation of scientific phenomena, that has the potential to be applied 
to a broad range of products or processes. Precompetitive technology covers 
R&D activities up to the stage where technical uncertainties are sufficiently 
identified to permit assessment of commercial potential and prior to 
development of application-specific prototypes. Investment in generic and 
precompetitive technology is aimed at diffusion as one of its main missions. 
This strategy may therefore be categorized into the framework of "diffusion
oriented" policy. 

Through active support of generic and precompetitive technology, the US 
Government will in effect expand its role beyond its traditionally 
"legitimate" domain -- science, and academic engineering -- and cover more 
"downstream" R&D activities. The new criteria for government involvement now 
rest on the distinctions between non-proprietary R&D with the nature of public 
good and proprietary R&D aimed at specific applications, rather than on the 
distinctions between science and technology. The attention is thus shifted 
from the properties of R&D activities to the usage of R&D results. Policy 
formulation could therefore become closely links to the needs of industry. 

This strategic perspective also accommodates the "spin-off" dilemma. As 
"dual use" technology tends to be at the generic stage and many modern 
critical technologies utilized for military applications have their origin in 
the civilian sector (such as microelectronics), the government will be able 
to support the development technology which can benefit both military and 
civilian industries. The US military has shown deep concern over its 
dependence upon Japanese semi-conductors. This is the main reason for DOD to 
endorse SEMATECH. 

Presently, among others, a broad field of manufacturing technology has 
been identified as needing govern111ent crucial support (see Annex 5). This is 
a response to a widely perceived structural shortcoming in US competitiveness. 
That is, in manufacturing productivity, process innovation, concurrent 
engineering ~i.e. simultaneous design of products and production processes), 
etc. there is ample evidence that the US has been surpassed by Japan in many 
industries. Prompted provisions of the Omnibus Trade Act of 1988, DOC's NBS 
has been "upgraded" into the National Institute of Standards and Technology 
(NIST). NIST now has broadened power to do technology extension and to assist 
industry in developing and commercializing technology. Under NIST's 
direction, the Advanced Technology Program (ATP) has been proposed. ATP, 
authorized by Congress to receive up to $100 million per year, will give 
limited financial assistance -- in the form of start-up funding or a minority 
share of costs -- to industry-led joint R&D ventures in economically ~ritical 
areas of technology. So far five areas have been spelled out: : mat:ing 
electronics, advanc~d manuf;i.cturing applications of high-temperature 
superconducting materials, advanced ceramic and composite materials and semi
conductor production equipment for X-ray lithography. All these initiative 
are on the track guided by the new strategic thinking. 
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Annex 4 

•critical Tecbnolo&ies• in the US 

Towards the end of April 1991 the White House released a report listing 
22 technologies deemed critical to the U.S.'s future. 

The technologies, culled from dozens of candidates, range from 
high-performance ceramics to technologies that lead to ecological restoration. 
It is the first time in recent memory that any Administration has offered 
specific sets of technologies around which to build policies. 

The report was prepared by a 13-member National Critical Technologies 
Panel composed by government and private-sector members. Its chairman was 
cheaist William D. Phillips, an associate director of the ~'bite House Office 
of Science and Technology Pol icy. The panel was formed by OSTP under a 
Congressional mandate sponsored by Sen. Jeff Bingaman (D. -N.H.) and will 
produce five aore biennial reports through the year 2000. 

The report describes each of the technologies (such as superconductors, 
ultrapure materials, and monoclonal antibodies) and assesses their status and 
trends. It also puts comaercial and defense technologies virtually in a single 
policy basket. 

22 Generic Tecbnolo&ies Selected as 
Critical Prjorjtjes jn the U.S. 

Haterials synthesis and processing • High-performance computing and 
networking 

• Electronic and photonic materials • High-definition imaging and displays 
• Ceramics • Sensors and signal processing 
• Composites • Data storage and peripherals 
• High-performance metals and alloys • Computer simulation and modelling 
• Flexible computer-integrated • Pollution minimization, remediation, 

manufacturing and waste management 
• Intelligent p=ocessing equipment • Applied molecular biology 
• Hicro- and nanofabrication • Hedical technology 
• Software • Aeronautics 
• Hicroelectronics and optoelectronics• Surface transportation technologies 
• Systems management technologies • Energy technologies 

In addition, the Department of Defense-DOD issued in earl~·-Hay 1991 a 
"Critical Technologies Plan" relating to 21 technologies rated as "essential 
for maintaining the qualitative superiority of U.S. weapon systems". This plan 
follows the report issues by the National Critical Technologies Panel (the 
Department of Commerce has also reported on the most critical civilian 
technologies, as have several private-sector organizations). Althou~h there 
is a fair deal of overlapping with the list above, it is more specific and, 
in addition, it compares the US position wlth that of the USSR and other 
countries. 

The plan is considered a crucial part of a 'new, long-term, consistent 
approach" to science and technology "an approach that is flexible enough to 
adapt to both changing threats in the world and changes in technological 
opportunity'. It is the third annual Critical Technologies Plan so far 
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prepared by DOD which has to subeit such a plan once a year to the Senate and 
house armed services co ... ittees in consultaticn vith the Department of Energy. 

The plan is intended to become an •effectiva and far-sighted technical, 
management, and funding tool•. DOD is spending U$S 3 .1 billion in fiscal 1991 
on the 21 technologies, not including classified signature-control spending. 
Further U$S 0. 7 should be added if the Strategic Defense Initiative is 
counted. Although DOD's overall R&D spending will decline in coming years, 
critical technologies spending is expected to remain stable or even increase. 
They get about SO per cent of DOD science and technology funding in the fiscal 
1992 budget request, up from 37 per cent in the fiscal 1991 request (excluding 
SDI). 

For each technology, the plan discusses vhy it was selected, current and 
proj~cted manufacturing capabilities, potential benefits. and related R&D. It 
provides detail on specific milestones for the new few years, and broad 
technical objectives for the next 10 to 20 years. And it gives aore discussion 
of related private-sector and nor.-DOD government progra.J1111es. It also assesses 
the US' competitive status versus other nations. 
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Annex 5 

STRATEGIC PARTNERING CJ); GENERAL 

Strategic partnerships can be seen as an unavoidable and varying feature 
of sectoral development. They do not necessarily entail a diminished 
competitive rivalry or the cartelizatior. of technological development, but 
they do_require some reconsideration of the concepts of "industry" and 
'markets•. 

There is a surge iu partnering. Examples are Rolls Royce (aero-engines 
with BMW), Siemens (with IBM in tele-co11111Unications); Volvo (vehicles with 
Renault}, British Aerospace (widespread collaboration with General Dynamics) 
and Phillips HDTV development with Thompson). Many western firms are in their 
way to forge alliances with Japanese firms. such as Daimler-Benz (Mitsubishi'; 
AT&T (NEC); Texas Instruments (Kobe Steel); or Pilkington (Nippos Sheet 
Glass). Joint venturing is experiencing a renaissance. In biotechnology 
partnering i~ a pronounced structural and behavioral feature. A recent survey 
based on 100 'high tech• firm~ in Europe found that 72 per cent were seeking 
alliances with commercial and R&D advantages as the most common objectives. 

As a result, traditional relationships between compet!.tors, suppliers and 
customers a~e being rapidly re-defined in almost every business sector. as 
firms weave increasingly complex alliances both nationally and across borders. 
These steps follow the wish to c nteract perceived threats from the US and 
Japan in the context of the development of the internal European market. 
shortening product life cycles, internationalization of markets. globalization 
of competition, costs of technological development and the need for strategic 
flexibility in face of fast changing environments. Inter-organizational 
networking may strengthen suppliers' competitive positions, reinforce entry 
barriers and speed up technological developments. 

A distinction can be drawn between •hard• and "soft" forms of inter-firm 
collaboration as the following table illustrates. 

Joint Ventures 

Contract research 

Pre-competitive research 

Equity stake 

Forms of Collaboration 

•11arcr collaborations 

Business agreements whereby two or more owners 
establish a separate entity. The objectives can 
vary from research thro~gh to manufacturing and 
marketing ventures. 

One party commissions research to be undertaken 
by another. 

Programs such as ESPRIT which has included 200 
projects involving ur.iversities, firms and public 
sector research ~entres. 

One party takes usually a minority stake in a 
second party, this being mosl frequent in the 
case of established firms taking an equity of 
ge~erally smaller, research innovative firms in 
order have access to the science and technology. 



Cross holdings 

Merger 

Licensing agreements 

Functional agreements 

Relationships 

Custom and practice 
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Two major organizatior..s take equity stakes in 
each other (e.g. Volvo & Renault. Northern 
Telecom & STC) to demonstrate co ... itment and to 
reduce risks of hostile acquisition by third 
parties. 

The ultimate collaboration, although it make take 
several years to achieve fruition (eg Unisys in 
the 1980s or ICL in the 1960s and 1970s). 

The licensing (usually of technology) to other 
parties or for a royalty and/or other 
considerations. 

Marketing. technological and such like agreements 
aimed usually at achieving a wider spread of 
activities without incurring the capital costs 
often associated with expansion (e.g. mutually 
1112rketing to achieve global distribution). 

Soft collaborations 

Established relationships between various parties 
including one's customer and suppliers. 

Long-standing working relationships (eg with 
well-established suppliers and customers) tend to 
acquire a degree of mutual understanding and 
acr.ommodation that amounts to collaboration at a 
very fine level of detail yet which once 
shattered (e.g. by changing suppliers) can be 
difficult to re-establish and corrosive to 
competitive positions. 

The following provides usual reasons why firms may feel compelled to 
collaborate: 

Qesired QUlCQWe pqssible Causes 

Market entry Shortening product life cycle due to rapid 
technological change and need to secure swift access to 
major markets to counteract narrowing windows of 
opportunity. Increasing internationalization of 
markets. 

Market exit High exiting costs may lead to a gradual approach by 
reducing involvement in a collaboration (e.g. Honeywell 
Bull). 

Market restructuring Some overcrowded markets can be more easily 
rationalized by collaboration leading to merger or 
acquisitions, thus allowing time to absorb some of the 
trauma and costs of rationalization. 



Defence 

Rapid product 
development 

New product 
development 

Rapid 
comaercialization 

Economies of scale 

Access to technology 
and experience 

Optimization of 
flexibility 

Risk reduction 

Complementarity 
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Firms may collaborate to form a stronger collective 
defense against the prospect of competitive erosion 
from other rivals. Such strategies can encompass a 
wide range of activities of varying formality and 2ay 
include competitors and non-competing firms. This 
strategy often is recommended against eotry of Japanese 
competitors. 

Intense competition and fast rate of technological 
change focuses on the need to have short development 
periods in order to market quickly. Co-operative 
arrangements will not only accelerate the return to 
technology whose life is likf!ly to be reduced by 
imitation, but also the commercialization process 
might be expedited, with the pre-emption of .::ompetitors 
and resultant first mover advantages. 

Collaboration between a firm and its suppliers or its 
customers can often be the route to development of new 
products and services. 

Start-up firms will not have the in-house capabilities 
for independent coll!lllercialization while the competitive 
pressures and the desirability of securing quasi
monopoly profits stimulate the search for access to 
complementary facilities. 

The high costs of technological development, product 
design, capital plant and marketing lead firms to 
collaborate to reduce costs and expand markets through 
mutual access. 

The emergence of the generic technologies and the 
complex interdependence between all technologies drives 
firms towards collaboration (as well as mergers and 
acquisitions). Large firms, in particular, are anxious 
to ensure that they have access to innovative 
technologies and the experience of how to make best use 
of them. The information involved can often be 
difficult to access other than through collaboration of 
some sort. 

The complex, diverse and unpredictable nature of change 
may result in a desire to have the optimum freedom to 
respond to new opportunities. Under such conditions, 
cooperative agreements are likely to be favoured by 
internalization. 

The considerable costs of major product development, 
for example, will lead firms to enter into 
collaborative arrangements as a means of ensuring 
against the high costs of failure. Firms may aim to 
minimize the risk of a failure having a major impact. 

To provide a fully rounded offering, firms will enter 
into partnerships with the sufpliers of complementary 
products. 



Standardization 

Synergy 
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Proactive firms will strive to participate in the 
development of standards (such as open systems) with 
the aim of influencing them in a direction favourable 
to themselves 

The creation and development of new ideas and 
opportunities thorough interaction. 
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Annex 6 

STRATEGIC PARTNERING Clil: 
THE CASE OF NEW MATERIALS 

The field of new materials can be characterized as generic due to its 
intimate imbrication with a wide spectrum of industrial sectors and 
subsectors. They include: i. electronic. magnetic and optical m.'1terials. in 
particular for the microelectronics and information tE:chnology industry 
(including the so-called "functional new materials"): ii. technical ceramics. 
ie .• materials that are formed at high temperature from compounds containing. 
for example. silicon. carbon. oxy6en. nitrogen. alu1ninium. beryllium. 
titanium. boron; iii. powder metallurgy. which applies to powder-producing as 
well as to aggregation and sintering in ceramics: iv. fibre-strengthened 
composite materials. made of two or more substances where the properties of 
the compositE>s are superior to those of the individual co:nponents; v. 
technical plastics-chemical materials a number of whose comoined properties 
satisfy particular requirements such as weight. modulus of rigidity. tensile 
strength. impact strength. melting point, elasticity. chemical inertness. 
etc.; and vi. new materials such as special metals and alloys. in particular 
serigraphic compounds alumini•Ull-lithium allows anc: amorphous metals. 

w'hat foilows is focused in inter-firm collaborations ha\·ing a 
long-lasting effect on the product-market position of the parties and where 
joint development of new technologies and/or agreements aimed at improved 
innovative performance are at least part of the agreement. 

Nearly 90 per cen: out of nearly 700 agreements identified so tar were 
started after : 980s. The increasP. was gradual up to the mid-l 98Us, with a 
sudden jump to over 100 new agreements per year in 1986 and 198 /. Later. a 
levelling off took place. suggesting greater caution and awareness as to the 
costs and benefits involved. 

Technical ceramics is the largest group of new materials. as far as 
inter-firm co-operation is concerned. with a !=hare of over 2) per cent. 
followed by technical plastics. and electronic, magnetic and optical materials 
(see table below). Fibre-strengthened composite materials. powder metallurgy 
and special metals and alloys make up the three smaller groups of new 
materials. With the exception of special metals, very few agreements were 
forged before 19/4. Since 198'.:> over 70 per cent of all alliances in new 
materials have been founJ in what have become the three major areas of 
co-operatjon: technical ceramics (30 per cent). and technical plastics and 
electronic materials (each about 20 per cent). 

technical ceramics 
technical plastics 
electronic materials 
composites 
powder metallurgy 
speccial metals and alloys 

26% 
21% 
20% 
13% 
11% 

9% 

In many submarkets of new materials large, diversified and integrated 
materials firms are playing a major role, particularly in high volume markets 
due to the effects ot economies of ~cale. Small and medium sized firms can 
play a role in some low volume niche markets, such as in specialty materials, 
and in those design-oriented areas where small research-intensive firms can 
play a leading role as innovators. 



Annex 7 

Assessing the Performance of R&D Labs 

The standard nomenclatur£= of government. university and industry and R&D 
labs is becoming insufficient to gauge their performance. particular!.y in view 
of the increased demand for market-oriented research products. The National 
Science Foundation's funded National Comparative R&D Laboratory Project 
(NCRDP) is aimed at developing ar.d testing a new typology for the analysis of 
the RS.D laboratory community in the US with a view to facilitate the 
assessment of the effectiveness of t.·esources allocated to science and 
technology. 

The mix of public/market influence was taken as a basic variable in 
drawing the taxonomy. Government influence was measured according to the 
percentage of the R&D budget and expenses for scientific equipment and 
facilities provided direcdy or indirectly by the government. Market 
infl•.ience was measured in terms of the extent to which effectiveness was made 
dependent upon commercial or 3cientifi~ success (random ~nd stratified 
sampling procedures were used comprising some 1.500 R&D labs). This way a 
rich spectrum of alternatives emerged, as illustrated in tre diAgram below. 

The findings illustrate that the mix of public •.ersus market influence 
allows to draw deeper insights then the conventional classification. (In a 
subsequent face. the project is also intended to provide insights on the 
impact of moving R&D labs from one environment to ano~her.) Some interesting 
findings include: 

( i ) public technology labs 
university labs that 
objectives; 

include large numbers of industrial anrl 
are also focused towards commercial 

(ii) over 3) p£=r cent of all university labs classified are 
significantly or moderately influenced by the mark£=t; 

(iii) most private technology lP.d market-influenced labs not financed by 
the government are "small" (under 160 professionals and with less 
than $8 million of average annual budget); 

(iv) at least 80 per cent of the labs of all types, except those in the 
public science area, identify applied research as a fundamental 
mission; 

(v) fewer than 10.) p~r cent of Labs with high levels of market 
influence, consider basic rese~rch a major mission, regardless of 
their level of governme~t influence; 

(vi) labs with high levels of market influence are heavily concentrated 
on the development of prototype materials and devices; 

(vii) over 6) 9er cent of all US R&D labs experi~nce at least a moderate 
level of governmental influence, with mere than one third of them 
being heavily affected by the government; 

(viii) at the same time, market influence is on the rise in many US lab 
environment: many government-owned labs, particularly the public 
science ones, have been asked to increase market relevance in their 
research agenda. Market influence is a factor of some significance 
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in more than 70 per cent of all R~ labs. Of these. more than 68 
per ~ent are heavily influenced by the market and these account for 
more than 41 per cent of ail those operating in the US. Market 
influence is significant in almost 30 per cent of all university
owned labs and 44 per cent of all ~overnment-owned ones. 
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ANNEX 8 

A levy/grant system versus tax based incentives to R&D 

A survey produced some time ago by the Inland Revenue Service on tax 
incentives to R&D led the UK Government to reject this policy option. in 
contrast with countries such as USA and Australia. It was argued that the 
special fiscal incentives increase corporate R&D by an amount that is roughly 
one-half of the revenue foregone by the Goverr.ment: the remainder would go 
to swell companies' cash flow and post-tax profits. So that the findings led 
to the conclusion that tax incentives to R&D are not cost-effective and, in 
addition, ~ave a negative impact on public borrowing by reducing the tax take. 

Assuming that this findings hold, an alternative has been put forward: 
it consists of a levy/grant scheme. In this case. all firms in a defined 
industry growing pay a levy. the sum total of the levy payments then being 
redistributed to the firms in the industry in accordance with their 
expenditure on R&D. 

This scheme has no impact on the public sector borrowing requirements, 
except as increases in R&D are off set against corporation tax in the usual 
way. It boil~ down to a subsidy to R&D financed by a lump sum tax and its 
likely to lead to increases in R&D spending. 

The reasons for the lack of effective of tax based schemes are usua:ly 
the following: 

(i) Tax exhaustion. Firms who have insufficient profits to incur a tax 
liability will gain no benefit or incentive from extra tax relief 
on R&D spending. Moreover, firms paying lower rates of tax (small 
firms) will get less benefit and incentive than larger fir~s. The 
levy scheme overcomes both the tax exhaustion problem and the 
problem relating to different tax rates. 

(ii) Price elasticities. Typical estimates of the price elasticity cf 
R&D are in the range of 0.3 to 0.6. These would imply that the 
increase of R&D re. ul ting from a tax incentive would be small 
relative to the revenue foregone, making tax incentive undesirable. 
If. instead. a levy is set at 10 per cent of the average firm's R&D 
spend, the price of R&D #ill fall by 10 per cent and the expected 
increase in R&D will be in the range of 3 to 6 per cent. With a 
levy scheme there is no revenue for~gone to offset against this 
increase; however, there may be a reduction in the number of firms 
in the industry and a reduction in the industry output. which 
should be correspondingly addressed. 

(iii) Redefinitior It is commonly argued that the prov1s1on of tax 
incentives to R&D leads to the redefinition of other activities as 
R&D so that some fiscal advantage might be gained. This implies 
that any increase in R&D after provision of a tax incentive may be 
more apparent than real, and increase the rtvenue foregone. Under 
a levy scheme firms will have similar incentives to redefine 
activities as R&D and this may distort the incentives provided by 
the system. If all firms "cheat" to a similar extent, this will 
not impact on the reallocation of the levy pool which is based on 
shares; being industry based, the knowledge of the administrators 
of a levy scheme may enable more effective policing that is 
possible with a tax-based scheme. 
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The levy/grant scheme was used successful! v in the EK to p:--omote 
industrial training (through the Industry Training Act of l 9o4). The 
Confederation of British Industries commended it ex-post as having produced 
a permane~t rhange in the attitude of industry towards training. At the time 
the schPme was criticized as interventionist and contrary to market forces. 
However, in this case market '~ilures are paramount so that what is at stake 
here is what kind of p0licy intervention is the most effective. On the other 
hand, because of its industry specificity. the scheme may ~ork in the case of 
an existing industry but be poor for support of R&D in ne~ industries. 



" 
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Annex 9 

NETWORK OF INTERMEDIATE TECHNOLOGY TRANSFER 
INSTITUTES; THE CASE OF THE UNITED KINGDOM 

A report by the Prince of Wales \forking Group on Innovation contains a 
set of proposals produced during the first quarter of 1992 .. A pilot scheme, 
to grow into a larger network, is going to be soon initiated. 

The new centres are going to be modelled on Ger;:a~my' s Fraunhofer 
lnstitutt:s. Their job will be to transfer technology from academia to industry 
in key disciplines such as microelectronics. They will be funded partly by 
government and partly from commercial contract research. 

Unlike existing contract research organizations in Britain, the new 
centre will concentrate on transferring technology by transferring people. The 
centres will take on graduate engineers, train them to PhD level in commercial 
surroundings and allow them to move on into industry. 

The Department of Trade and Industry has allocated £2 million for the 
first year of a pilot scheme. Five centres, probably run jointly by 
universities and existing contract researcl1 organizations, will each take on 
20 students in October 1992. They are likely to be called "Newton Institutes". 

The working group recommended to build a network out of existing 
institutions. Money would come from private sources, as in Germany. The 
Fraunhofer institutes are not massive public expenditure programmes. They work 
on contract income. Bob Whelan, chief executive of the Centre for Exploitation 
of Science and Technology warned against trying to transplant the German morlel 
and recommended to build on existing institutions. 

The labour party, instead, is edging towards building new institutes, 
with funding coming partly from unspent money already in the DTl's budget. It 
emphasizes the need for a balance between advanced research and postgraduate 
training in the new centres. Existing independent research organizations have 
so far played very little role in training postgraduate engineers. In some of 
them the amount of research has shrunk so that they have become close to be 
consul ting organiza.tions. The labour party is edging towards building new 
ins ti tut es, with funding coming partly from unspent money already in the DTI 's 
budget) . 
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Annex 10 

PBQP: Strate&ic Guidelines for ~ 

Profissionalizar a Comunicacao Social 
divulga~ao de resultados; 

do Pr'.>grama com enfase na 

Buscar a participa~ao do Movimento Sindical e de entidades de 
Conswpidores, estimulando o debate sobre a distribui~ao dos ganhos de 
produtividade; 

3. Valorizar a qualidade do trabalho, mediante o debate e a implementa~ao 
do Plano Dire tor de Formacao e Capaci tacao de Recursos ffmymos; 

4. Promover a Articu!acao Interoacional do PBOP. especialmente no ambito do 
Kercosul; 

5. Intensificar a descentraliza~ao e o reconhecimento internacional do 
Sistema de Normalizacao Tecnica e de Certificacao: 

6. Ampliar a mobiliza~ao no Programa dos Setores de Servi,os. Comercio. 
Pro&ramgs Estaciuais e Peque!l&S e Medias Empresas; 

7. Aperfei~oar o gerenciamento do programa, especialmente quanto a 
implementa~ao do Sistema de Informa~oes e levantamento de Indicadores de 
Mobiliza~ao e de Desempenho; 

8. Consolidar o Programa nas institujcoes com responsabilidades per.nanente 
nas areas da Qualidade e Produtividade; 

9. Aprofundar a utiliza~ao do foder de Compra na indu~ao da melhoria da 
Qualidade e Produti~idade; 

10. Buscar resultados de cuno prazo, de al ta visibilidade, de forma a 
ampliar a mobiliz~ao e o apoio ao PBQP, atraves da ado~ao de enfase 
seletiva aos setores produtores de hens e servi~os destinadis as 
necessudades basucas e para aqueles mais afetados pela abertura do 
mercado. 

.. 




