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1.1

CHAPTER 1 - BACKGROUND

INTRODUCTION

Mos_ Governments participate in a major way in the economic
activities of their countries. Spending by federal, state and
local government amounts to a substantial percentage or the
nation's expenditure The degree of State involvement in the
provision of services varies significantly over a wide spectrum
from the centrally plenned economies in which the State
provides many services as a matter of principle, to market
economies, where the State may seek to minimise its
involvement, also as a matter of principle.

The range of services includes:

- Security (civil and military)
- Communications (person to person, broadcast)
- Transport (road, rail, sea, air., space)
- Energy (electricity, oil, gas)
- Health
- Educstion
- Housing
etc,

which may be organised nationally or at regional levels.

In order to provide these services, the State must itself
purchase materials, products and services. Thus the State will
purchase (from public or private sources):

construction materials, products end services (tor housing,
schools, hospitals, rcads, sirports, harbours etc);

- instruments and equipment (for hospitels, wvehicles for
transport, military and space systems, telecommunications
systems, computers and office systems, electricity
genersting plant, oil, ge3 and minerals exploration,
processing and distribution equipment etc.);

- pharmaceuticals (for the medical service) etc.
The sums of money spent by Govermments in buying in these

materials, products and services are large, constituting a
sizeable fraction of GNP. This substantial purchasing power of
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Governments gives them great leverage in the relevant markets.
Some Governments will d¢eliberately use this purchasing power in
an attempt to develop the capacity of national (public or
private) industries, firstly by supplying the gcods and
services in question, and then using this as a base for
~enetrating markets other than the Government one either at
home or abroad.

This can be done either in a defensive or offensive manner. A
defensive approach would be, for example, to protect national
firms from foreign competition. An offensive approach would,
for example, involve a deliberate attempt to build a strong
national company by providing it with experience and by
building competence. The cbjective might be to develop
national companies sufficiently strong to compete successfully
with foreign companies on the home market (import substitution)
and to capture a share of foreign markets (exports).

SOME PITFALLS

Although there would appear to be an obvious prima facie case
for Governments to sustain and develep local industry by
awarding them public supply contracts, there are nevertheless
some significant dJifficulties of practice and principle in
implementing such a policy and it may be useful to state these
at the start.

Administrative Difficulti:s

No Government is a monolith with all power and decision taking
located at one central point. Rather, administrations are
normally structured into Ministries wi'h assigned sectoral or
horizontal functions, and State agencies with assigned
missions. The realities of the 'pecking order' of power will
vary from country to country ani within each country, over
time. The Minister for Industry may wish to develop national
firms by giving them State contracts, but inr many ceses he will
noi. have the authority to award these contracts and he may uve
unable to persuade the relevant suthority to do so. Thus, he
may not be able to persuade the Minister for Communica‘ions
that the order for PTT telecommunications ~=quiprent should go
to a certain national firm o1 to any nationsl firm.
Furthermore, the Minister for Energy may find it difficult to
(or he may not wish to) persuade the electricity utility to




purchase nationally-manufactured turbines. The Minister for
Finance, who may have a role in al] public contracts, and may,
in fact, be the most powerful MWinister, may refuse to approve
the extra expense of supporting a national firm where an
imported product w.uld be cheaper. In theory, the Prime
Minister or Presicent would decide between these different
points of view. In practice, he may not do so.

Service Utilities

State services e.g. electricity service, telecommunications
etc. are frequently provided by para-statal organisations
specifically established for the purpose. The management of
the service utilities (correctly) perceive their function as:

'to provide the best possible service at minimum cost'.

They are not responsible for general industrial development .
They are concerned with

- security of supply
- quality of service and
- cost of service.

They would naturally be hostile to an industrial policy
favouring national firms if such a policy endangered their
security, reduced their quality and raised their costs. These
are valid concerns which must be addressed.

On the other hand, however, the overall national interest might
well be more important than the sectoral interest. It may, in
fact, turn out to be in that broader national interest in the
longer term to absorb the additional costs involved in
developing an effective national supplier, than simply to
import the equipment.

The management of this conflict between national interest and
sectoral interest is not easy in practice.

Competition, Protectionism end Distortion of Trade

It is a widely observed phenomenon that protectionism promotes
inefficiency. If a8 utility supports a monopoly national
supplier, protecting it from competition from other nat.nnal




and foreign Ffirms, the experience normally is that that firm
will, over time, provdde inferior products of poorer quality
with poorer after-sales service at higher prices. On the other
hand, competition from other national firms and, where
possible, from foreign firms, can provide the dynamic to combat
these inefficiencies.

It is @ common and powerful criticism of public purchasing
based industrial development policies that the associate!
practices result in a protectionist ethos which breeds these
inefficiencies. '

Developing countries, however, whose industries are in early
stages of development, are presented with a serious dilemma in
this regard. Even if the beneficial dynamic of competition is
recognis?d, the reality might be that free competition on their
home markets with foreign suppliers could simple destroy the
entire indigenous industry. Fer developing countries,
therefore, the judgements as to when to encourage competition
and on what terms is extremely difficult.

The ;revalent declared view of developed economies is that the
liberalisation of trade between countries leads to greater
growth of world trade and that national protectionism inhibits
such growth. In international fora promoting the
liberalisation of trade, public purchasing-based industrial
development policies are identified with protectionism leading
to a 'distortion of trade’'. This 1is of more than theoretical
importance since 'free trade' countries can retaliate against
'protectionist' countries by refusing to allow certain imports
from the ‘'protectionist’ country and/or refusing to export
necessary materials, components and products to the
'protectionist' countries.

Whenever the goal of industrialisastion or the goal of economic
diversification is identified as a priority, as it is for many
devloping countries, the "case for using public purchasing
power is nevertheless both appealing a.d perfectly defensible,
even to the most strident advocate of free trade. Tariffs or
'direct protectioniem’ are defended as giving time and space to
infant industry to develop economies of scale, skills of
management and workers and femilisrity with technology. This
defence applies with equal force to the ‘'indirect
protectionism' of public procurement prerererce.
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1.4

SOME OPPORTUNITIES

Despite the identified difficulties anu pitfalls, public
purchasing can be a very powerful tool available te Sovernments
to develop their industries.

One of the basic preconditions for successful industrialisation
is the development of local indigenous competence. This
competence  in, for example, manufacturing practices,
technology, management, marketing etc., cannot be bought 'off
the shelf'. It has to be learned and the learning process is
not quick. This presents a fundamental problem for developing
countries.

This document concentrates mostly on developing technological
competence. It is primarily directed towards the needs of
developing countries. The industrial sector arising from
microelectronics technology receives major attention.

It will be shown that public purchasing policies, carefully
conceived and skillfully implemented and managed, can provide
developing countries with an effective means of building their
microelectronics technological competence. Chapter 4 presents
the elements of such a policy and associated prectices. The
applicability of the proposed policy and procedures goes beyond
the microelectronics sector.

THE MICROELECTROMICS INDUSTRY

As this paper will discuss in some detail the use of public
purchasing in the microelectronics irdustry a brief background
to that industrial sector is provided here.

Dramatic advances in semi-conductor technologies since the
Second World War have resulted in the development of integrated
electronic circuits of great power and compléxity, low energy
and materials coste and high relisbility. These integrated
circuits, sonetimes in combination with 'software' (compnter
programmes) form the basic inputs to a vast industry of
microelectronics based products and services.




Included among the range of products are:

- consumer products such as T.V.'s radio, video recorders,
electronic games etc.

- office equipment such as computers (mainframe, mini, micro),
word processors etc

- ltelecommunications equipment for public and private voice
and data networks

- industrial equipment such as process controllers, automation
equipment etc

- electronic instruments for medical, scientific purposes etc.

- military equipment for communications and weapons systems
etc.

The world turnover of this industry is now in excess of US$400
billion and is expected to be at least US$500 billion by the
year 1990.

World rroduction and consumption of microelectronics products
are dominated by the USA, 3Japan and Western Europe. The USA
produces substantially more than it consumes and Western Europe
and the rest of the world consume .iore than they produce.
Production in the developing countries iz largely confined to
‘of fshore' production of multinational firms based in
developing countries. The newly industrialised countries of
Asia are tihe only developing countries with a significant
presence in the market.

Tables 1 anc 2 give consumption figures for electronic
equipment in the USA, Japan and Western Europe for the year
1984 and projections for the USA for 1987.
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TABLE 1 U.S5. Consumption of Electronic Equipment (US$ billions)

1984 1987

Data Processing and O7fice Equipm~=nt 79.0 125.0
Software 15.0 24.6
Consumer 21.3 23.8
Communications 11.5 15.3
Industrial and Military 57.1 70.6
TOTAL  128.0 239.3

Source: Electronics, January 1984

The enticipated high growth rates in D.P. and office equipmert
and in software are particularly noteworthy.

TABLE 2 Western European and Japanese consumption of Electronic
Equipment in 1984 (US$ billiors)

W Europe Japan

Date Processing and Office Equipment 60.5 41.8
Consumer 15.8 11.2
Communications 12.8 3.0
Industrial and Other 15.8 21.6
TOTAL  104.9 77.6

Source: tlectronics, January 1984

The microelectronics based industries are highly technology
intensive and the underlying technology continues to undergo
rapid change and development. New and improved products are
constantly being introduced into the market and existing and
older products become rapidly obsolete. The investments in
research and development are very high (as much as 10% of the
value of sales).

In summary the industry is lsrgely dominated by strong firms
from the developed world with developing countries lagging far
behind in production, development and application.
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CHAPTER 2 - POLICIES OF GOVERNMENTS

INTRODUCTION

Traditional Government policies for industry and for science
and technology are graduslly giving way to ‘innovation'
policies which seek a new and more constructive fusion of the
elements of these long-standing policies. Certain instruments
of _nnovation policy affect its supply, some stimulate the
demand for it and others seek to facilitate the necessary
interaction between supply end demand whick is the hallmark of
successful innovation. The choice of policies and instruments
appropriate to a particular country will depend on a variety of
factors including the general level of industrial and
technological development end the greater or lesser
interventionist stance of GCovernment vis a vis the industrial
sector. Successful innovation policies require a sound
understanding of the innovation process in the targetted
sectors or firms.

Public procurement has been used in varying degrees by many
countries as an element of traditional public policy to favour
indigenous industrial activity. Such empirical studies as are
available suggest that public procurement can also, under
certain circumstances, be a powerful instrument of 'new style'
innovation policies. The risk arising from the uncertainty of
effective future demand for the output of innovation activities
is one of the major constraints on would-be innovators. A
strong and clearly expressed Government demand has the effect
of diminishing this uncertsinty and its attendant risk.
Innovation-demanding public markets were a major factor in
weapons development, and in the development of synthetic
materials, radar and many nuclear innovations. They are widely
held to have been the single most crucial factor in the
proliferation of new technology based firms in the US
semiconductor industry in the 1950's and 1960's.

The capacity to manage technical change efficiently is widely
regarded as a vital factor in international trade competition,
just as importent, or more important, than wage levels.
Empirical studies suggest that the most powerful forms of
Covernment influence on technical change are through the
general  economic climate, Government's own demand, and
infrastructural support.

B




Notwithstanding the empirical evidence for the importance of
demand factors, the general pattern of public intervention in
the innovation system in most developed countries shows a
predominance of direct subsidy 'supply' type supports. A
notatle exception has been the defence area but for a variety
of reasons the successes of military procurement are not easily
repeated in the non-military sector.

The expression of demand to innovators and their perception of
it cen take a variety of forms

- knowledge by innovators of future needs of consumers and
users may be sufficient

- direct involvement of users and future customers in the
innovation activity and involvement in development and
trials (as in the German nuclear industry)

~ procurement orders for one or many of the new products.

Governments through their public purchasing policies can
influence demand in all of the above ways but the most powerful
will usually be procurement orders.

The main circumstances in which public procurement has been
seen to have the grestest potential for success are

- when products are in the early stages of their cycle of
development

- when Government is the end-user rather than the middleman
i.e. when it fully understands its own requirements and can
communicate them directly and accurately to suppliers

- when Government strategies parallel the supplier firms' own
product/merket stratcoies

- when used in conjunction with other poliecy instruments
whether of the R&D subsidy or infrastructural support type.

When Government is the sole buyer or when it can effectively
act as a 'quality leader' the potential for innovetion-oriented
public procurement is greatest.

The market structure on the supply sidec is also important. The
sbsence of competition between suppliers can blunt the
effectiveness of public procurement measures. Some Goveroments
will therefore deliberately promote competition between at
least two suppliers for products or services e.g. the present
British position on Private Branch Exchanges (PBXs).
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GENERAL POLICIES OF COVERMMENTS

Mony  Goverrments in recen® times have been experimenting with
their purchising  and rejgulatory policies to take account of
both jositive wd negative effects on  innovation. It is,
however, in oaly a very few countries that these 'experiments'
cen Dbe said to emount to a cleerly articulated or seriously
implementad innuvation- criented procurement policy.

Analysis cf such efforts es are being pursued is made difficult
because

i) fer a8 variety of reasons (political, trade etc) elements
cf arocurement policy are not brought out into the open
or are purposely concesaled

ii) there is considerable diversity between countries in
terms of goals purcued, policies and background
organisafional structures.

Since the lats 1966's a number of turopesr countries, inspired
by tne impact of the US military micrnelectronics programme on
technologicsl innovation in US industry, began to adopt a
selective industrial pelicy approach to high technology growth
industries. Innovation-oriented public purchasing is seen as
one elument of tYe new spproach but surprisingly it is nowhere
accorded the attention it should _eceive if the lessons of
empirical studies identifying the crucial role of the demand
function in innovation hed been learned.

Outside of the military area public procurement is more often
pursued to save jobs rather than to assure the long-term
competitiveness of industries. Consequently, apart from the
limited evidence of certain discrete case studies and
experiments, there is as yet insufficient experience of
innovation-oriented procurement (outside of the militery and
telecoms fields) to enable the costs/benefits of its widespread
apnlicetion to be assessed.

Public procurement is but one of almost a dozen policy tools
which are available to Governments in influencing innovation.
See Table 3. In a relatively recent summary of innovation
policies end policy intentions in six countries it is
instructive that only 20 per cent of all \he policy measures
related to demand side measures, including public procurement ,
and then despite recognition in the background snalyses of the
importence of demand aspects.

o
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Table 3. Classification of Government Irmnovation Policy Tools

Policy tool Exemples

1. Public enterprise Innovation by publicly owned industries, secting up of new
industries, pioneering use of new techmques by public cor-
porations, participation in private enterprise

2. Scientific and technical  Research laboratories, support for rescarch associations,
learned societies, professionsal associstions, research grants

3. Education General education, uaiversities, technical education, appren-
ticeship schemes, continuing and further educstion, retraining

4. Information Information networks and centres, libraries, advisory and
consultancy services, databases, iaison services

S. Financial Grants, loans, subsidies, financial sharing arrangcments, pro-

vision of equipment, buildings or services, loan guarantees,
export credits, etc.

6. Taxation Company, personal, indirect and payroll taxation, tax
allowances

7. Legal and regulstory Patents, environmentsl and health regulations, inspectorates,
monopoly regulstions

8. Political Pisnning. regional policies, honours or swards for innovation, en-
coursgemec.t of mergers or joint tia, publi lzrion

9. Procurement Central or local government purchases and contracts, public
corporations, R & D contracts, prototype purchases

1C. Public services Purchases, maintenance, supervision and innovation in health

service, public building, construction, transport, tele-
communications

11. Commercial Trade agreements, tariffs, currency regulations

12. Overscas agent Defeuce sales organizations

Source: Rothwell and Zegveld, Page 61 (See referenczes)

The next Chapter deals specifically with public purchasir~
policies and practices in microelectronics. We shall
illustrate the experience of a number of developed countri
using opublic orocurement as an instrument for induv - .
innovetion generally.

The United Kingdom

for almost twenty yeers successive UK Governments have been
urged in a variety of studies and reports by influentiasl bodies
to adopt an enlightened industriel development spproach in
their public procurement policies. And Gevernments, in at
least one White Paper in 1967 and in various other
pronouncements right up to recent times, have committed
themselves to operating purchasing policies which would
stimulate new technology and desirable technical change.

The practice however falls considerably short of the sevowed
intention. A recent appraisal of the policy concluded that the
expectations from & policy which is based mainly on advocacy
must vemain open to doubt. The vVepartment of Tirade and
Industry which is respensible for promoting the policy mainly
seeks to influence attitudes und practices. The Department
does have a small fund with whicihh to promote certain ‘schemes
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associated with the policy, e.g. micro computers in schools,
'office  of the future' project, special railway track
maintenance equipment, medical equipment. This fund is not,
however, regarded by the Department as the main promotional
instrument for the policy.

The Department's efforts so far have had most impact on the
purchasing activities of central Departments of Government,
limited impact on the purchesing policies of nationalised
industries and very 1little impact on the purchasing
arrangements of local authorities. A joint committee of local
suthorities (the LAMSAC - Local Authority Managewerit Services
and Computer Committee) has for some time been advocating the
uptake of the principles of enlightened public purchesing and
trying to promote at local level the Government's public
purchasing policy but reactions at the operational level are
spparently not enthusiastic. There is also evidence that the
financial difficulties being experienced by the public sector
in recent years have led to a preference for simple short-term
'cheapest' solutions. This approach is usually inimical to ’he
adoption of the strategic long-term view required for an
‘enlightenec’ public procurement policy.

The difficulties facing any Department of State in effectively
influencing the behaviour of purchesing offices in other
Departments and in autonomous regional or local agencies are
enormous. Even within a single Departmental erea of influence
such as the Department of Health and Social Security (DHSS) in
the UK the task can sometimes seem daunting. The process of
developing an optimum purchasing policy for the health service
which as yet only aspires to 'also encouraging a strong and
innovative healthcare industry' has already taken more than
three decades.

One of the principal contributory factors to the slow pace of
progress is that, notwithstanding the 'nationsl' in its title,
the health service remains & fragmented one. Even after recent
rationalisetions there are no less than Ffourteen separste
regional procuremert agencies. The coordinating supply council
has advisory and other tunrtions which are contributing to
certain improvements but it has no executive powers with
reapect to the purchasing function. Its inability to sct as a
professional, eff.cient, central purchasing organisation,
responsible to and demanding of its suppliers is seen as
severely limiting its function of encouraging a strong and
innovative UK health-care induatry capable of satisfying the
needs of the nationai health service and of building-up a
successful export market.
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The United States of America

The general American stance is to adopt measures to improve the
dorestic market environment including the removal of weaknesses
in the supply of technical and financial inputs to innovation,
with only limited attention to the demand side aspects.

The National Science Foundation and the Massachusetts Institute
of Technology have spearheaded the analyses of issues relating
to economic performance and technological innovation in the
USA. Particular concerns rave been expressed in recent years
about the declinirg positive balance of trade in technology
based products and the unused potential in commercial
application of technology already provided through the mostly
militery R&D procurement.

In relation to the successful impact of US military procurement
on industrial innovation mest commentators note the mix of
financial support for R&D, procurement incentives and creation
of a Ffavourable climate fcr innovaticn. Uncertainty on the
demand side was reduced by the military, declaring readiness to
purchase new high technology products. Furthermore endorsement
by the military led to an acceleration of the diffusion process
in the electronics industry. Similarly, inclusion of
'technology utilisation® clauses in relation to metal
manufactured products led to speeding up the diffusion of
certein manufacturing processes in that industry e.g.
numerical control, CAD and CAM.

In the 1970's the US National Bureau of Standards began a
series of innovation oriented procurement experiments as part
of its Experimental Technology Incentive Programme (ETIP) to
enhance technological innovation in the civilian sector.

ETIP sapplied & number of approaches to public purchssing in a
variety of product groups and user circumstances, e-.g. in
healthcere, in energy, and in transport. The approaches
included the use of

- 1iife cycle costing

- value incentives clause

- performence specifications

- sliding scele isting used in conjunction with performance
gpecifications

- two step procurement (technical propossls piior to wzost
proposals)

-~ prototype purchasing.
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Most of the products selected were based on technology already
well in hand where the public version lagged behind the
commercial version. There were considerable political
pressures on ETIP to produce fast results and several
organisational problems were underestimated in the course of
events. The experiments were not altogether successful in
terms of influence “on private industry but they did have &
valuable impact on the public purchasing practices particularly
those of the Federal Supply Services and the Veterans Health
Administretion. They moreover represented a unique learning
process not only for the US but for olhers. A number of
European procurement experiments followed the ETIP example.

Canada

The ETIP experiments in the USA outlined ebove gave rise to
certain experiments also in Canada notably in the use of value
incentives clauses by the Department of Supply and Service.
There has been a well established principle in the DSS of
favouring Canadian companies by Government purchases unless the
price difference between Canadian and foreign suppliers is more
then 10 per cent. The DSS controls almost one quarter of total
Cenadian Government procurement, and is trying to use its
purchasing power to affect markets - by aggregation o. local
and provincial demend for drugs and electronic products
especially for the military and space sectors.

The promotici of innovation through procurement is pursued by
the Szience Centre of the DHSS which

- for faderal bodies, puts out all R&D and feasibility studies
to coniract, jrcreasingly to industrial concerns

- sactively commuricates its R&D requirements to 'tune’
suppliers to public sector demand

- encourages unsolicited proposals for R&D with potential
benefit to the public sector.

federal Republic of Germany (FRG)

Aiso influenced by the US experiments the FRG investigated
public procurement and technological innovation in & project
started in 1976. Learning from the US experiments this one
sought to establish in advance e more thorough conceptusl
framework for an innovation~-oriented public procurement policy.
It sought to identify the most promising fields, and the
congtraints, to clarify the risks involved and the determining
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facrors to be tsken into account in using the public purchasing
instrument. As in the case of the US ETIP experiments th=
fields chosen were those where the tecihinology already existed
at least as protntypes. Finsl conclusions have not yet been
drawn from the investigations but the findings so far seem to
suggest that

- the legal sand administrative regulstions surrounding
procurement are a msjor hindrance

~ compliance with federal reguietions, a necessity for federal
Government subsidies, are a barrier to innovatiocn

- obsession with cost minimisation by management hinders the
longer term viev: of 'value for money!'

- purchasing agencies who do not have their own in-house
technical competence and who depend on say engineering
consultants will be hide-bound by the usually conservative
nature of the consulting advice.

THE SPECIAL POSITION OF MICROELECTRONICS

Thr. microelectronics based industries have certain
characteristics which make them of particular importance and
interest to Governments. They, more than other sectors,
attract State intervention through public purchasing and other
measures.

Firstly there is the strateqic importence of microelectronics
based products and services. Governments recognise that
information is power. They assiduously protect the capability
and means to control both internal and external communications.
They appreciate the value of the capability to csapture,
process, analyse end use data and information. Increasingly
microelectronics is the technology underlying communications
and information handling. Governments are therefore for these
strategic reasons concerned to ensure that they have under
their control an adequate national capacity to develop and use
this kev technology.

The scale and economic importance of the microelectronics based
industries was mentioned at the end of Chapter 1. Most
Governments see this growth sector ss an srea of opportunity
and would wish to encourage the development of a national
industry capable of supplying their home market and also
capable of capturing e part of the rapidly growing world

market. Both import substitution and exports are specifically
targetted.
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It is fundamental to the understanding of the 'microelectronics
revolution' that it is not only the microelectronics products
themselves that are of importance but also the use to which
they can be put. Microelectronics oan be applied throughout
the entire range of economic activity - industry (manufecturing
and service), commerce and administration. The beneficicel
results of the timely and appropriate use of microelectronics
are of major importence. New products can be developed, and
the functionality, quelity and reliability of existing products
can be improved. The capability and reliability of industrial
processes can be improved and their costs reduced. Overall
microelectrornics can contribute significantly to increase the
productivity and efficiency of an entire economy.

There is in fact a well developed prectice of the Governments
of developed countries using public purchasing to develop their
microelectronics based industries. The debt which private
industry in this sector in the USA owes to Govermnment military
and space electronics procurement is incalculeble - and now
that industry to a large extent dominates world markets.
European Governments have for a long time developed and
protected ‘national champions' supplying their P.V.T.
administration as a basis of attacking larger markets.

It is important to realise, however, that much of this type of
artivity has been in response to implicit rather than explicit
Government polic - and indeed it is frequently seen to be at
variance with sta.ed Government policies. For this reason
Government policies in this regard can better be inferred from
concrete initiatives undertaken rather than from sn analysis of
the stated policies themselves. The next chapter is devoted
entirely to public procurement in microelectronics and a number
of such concrete initiatives will be enalysed with a view to
identifying approaches which might be adopted in other
countries in particular in the developing world.
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CHAPTER 3 - PUBLIC PURCHASING IN MICROELECTRONICS

POLICIES OF GOVERNMENTS

As has been discussed in ‘he previous chapter Governments
intervene in support-of industry using e variety of measures -
some directed towards the supply side of the sector and others
toward the demand side. This is very much the case for the
microelectronics industry in which some mix of the following
policy instruments is generally employed:

- support for R&D and training (grants, loans etc)

- support for plant and equipment (losns and grants)

- Government procurement

- regulation of the structure of the sector (encouraging
mergers, anti-trust enforcement etc)

- foreign investment controls

- tariffs and trade policies.

This section will review the policies of selected developed
countries in support of their microelectronics industries, with
an emphasis on public procurement but not neglecting the
broader policy context involved.

The United States of America

The United States has never sought to develop a consistent
systemetic set of policies directed towards industry. Numerous
Government measures have direct or indirect effects on US firms
but the overall approach is acknowledged tc be ad hoc.

In anelysing US policies for the microelectronics industry it
is useful to make a distinction between the Department of
Defence and the rest of the Government.

On the non militery side the thrust has been laraely
non-interventionist. There has been no great need for
GCovernment to creste ‘'national champions’ since companies like
IBM and AT&V etc have attained dominant positions without such
support. The Government therefore seeks to promote the freest
possible world treding environment in the belief, largely
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Justified by results, that US firms will win in internaticnal
competition. In fact, the strongest Government intervention
into the industry is on the regulatory enti-trust side aimed at
preventing large companies becoming too powerful on the home
market.

The militery side is different. Throughout the 1950's and
1960's the Department of Defense stimulated developments in
microelectronics by purchasing semi-conductors for military and
space purposes as well as by supporting R&D. During this
period the Government purchased a large fraction of US
semi-conductor output - e.g. for the Minuteman Il missile. In
1965 the D.0.D. accounted for abo 't 70% of US I.C. saales.
This figure has now dropped to less than 10%.

Developments currently supported by the US D.0.D. includes the
VHSIC (Very High Speed Integrated Circuit) project and the
STARS (advanced softwere) project.

It is now believed that the procurement practices of the US
Government in the 1950's and 1960's were of primary importance
-~ providing perhaps an ever greater spur to US industry than
R&D support. By providing @ quaranteed market growth in the
industry was stimulated st a crucial stage in its development.
Much of the present dominant position of US firms in the sector
may be ascribed to these policies.

Japan

Japanese industrial policy in this sector may he charactericed
by the following observations:

a) Government supported programmes sre multiple but are well
coordinated with each other and together they amount to
an integrated and coherent national strategy

b) they are orientated towards facilitoting the activities
of industry rather than telling industry what to do

c) they are well planned with long term time horizons (up to
ten years and more).

A major influence in the system is the Ministry of
International Trade and Industry (MITI) which has sponsored
many important development projects dealing with, for example,
VLSI Circuits, Advanced Software, Robotics, Super Computers,
Fifth Generation Computers etc. A remarkable aspect of the
Japanese approsch is the degree of cooperation that is achieved




between Government, Industry end Research Institutes on these
projects during the development phase. Once products are
commercialised the competition - even between previously
cooperating firms - can be fierce.

Public purchasing policies have h.en systematically pursued as
part of the overall mix of measures. The Nippon Telegraph and
Telephone (NTT) public cooperation has been most influential in
this regard. NTT hes purchased sizable amounts of
communications and electronics products over the years, thereby
providing a significant leading edge market to encourage the
growth of Japanese firms. In more recent times Japanese
restrictive tradc practices have come under pressure from the
US and Western Europe. Despite a degree of liberslisation
recently introduced the NTT market is proving very difficult to
penetrate by non-Japanese firms.

f rance

France has had for some time the most consciously planned and
nationally coordinated set of policies to develop the
microelectronics sector in Europe. For the last two decades
this sector has had a consistently high national priority and a
number of specific plans have been prepared and pursued.

Le Plen Calcul during the 1960's attempted to develop the
French capacity to compete with IBM in the computer field. A
New French company CII was formed and heavily supported. When
it became spparent in the mid 1970's that the Plan would not
succeed a merger with Honeywell-Bull was arranged. The new
compsny CII-HB with majority French equity, and now essentially
nationelised, received massive Government Aid. Le Plan des

Compogants initiated in 1975 aimed to develop French competence
in semi-conductors. The Plan promoted the build up of
selected french companies, sometimes in associetion with
foreign technology. The crash programme for the development of
the French telecommunications system in the 1970's rationalised
the telecommunications equipment industry through mergers and
nationalisation. The new Plan d'Action Filiere Electronique of
the preseni Govermment is injecting since 1983 more than US$1
billion a year into the electronics aector.
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Each of thece plans puts a heavy emphasis on public purchasing

as a tool for developi 4 the industry. It is notoriously
difficult for foreign suppliers of compi1ters,
telecommunications equipment, and electronic compcnents to
supply French public markets in areas where French firms have
any presence. The various French Plans have bteen by no means
uniformly successful. There is nevertheless evidence that the
lessons of past mistakes are being learned and a new dynamism
ijs evident in the French microelectronics industry.

United Kingdom

In contrast to France with their reliance on centralisstion and
Government action, British industrisl policy has been close 1o
the United States - largely ad hoc and not well coordinated.
On the military side the strong commitment to R&D support and
public procurement support has helped grow an industrial sector
of significant size. Unlike the USA however that industry has
not achieved a significent degree of internetional
competitiveness end its world market share is small and
diminishing.

On the civil side the position is roughly the same. The public
market proviced by the British Post O0ffice - now British
Telecom - preferentially supported a number of British firms.
These firms have also been losing internationsl market shares
in recent years.

In the computer sector the UK has consciously developed
International Computers Limited (ICL) as a 'national champion'
(similar to CII-HB in France). This firm has been constantly
supported by the British Government witn R&D funding,
investment, and procurement preference. Despite this, ICL has
not emerged as a viable competitor in the world computer
industry. It supplies more than one third of the UK market
(largely as a result of public purchasing preference) but has
little penetration elsewhere.

West Germany

The West German Government has been generally less
interventionist in sectoral policies than other courtries.
Public policy has emphesised macroeconomic measures aimed at
creating the best environment within which industrial firms can
succeed.




German mechanisms to coordinate interaction between Government,
Industry and users appear to werk well.

Specific intervention in the electronics sector is largely
restricted to support for R&D to which the German Government
commits substantial resources. The result of those investments
can be seen in the strength of Siemens in the semi-conductor
field, where its market share is continuing to grow. Siemens
may be the strongest semi-conductor company in Europe. On the
other hand the next most successful German company Nixdorf has
developed its strong presence in business-oriented
microcomputers largely by its own efforts and without
significant Government assistance.

Apart from the P.T.T. sector, public purchasing measures appear
to be less employed in Geiwany than #n some cther Western

European Countries.

The European Econumic Community

There is a growing appreciation among the Member States of the
EEC (France, West Germany, UK, Italy, Ireland, Beljium,
Holland, Luxembourqg, Denmark and Greece) that the industries in
each country separately are not strong enough to compete with
the USA and Jaspan in the world market place - or even on the
home market. The Eturopean Commission has been promoting
Community-wide cooperation for a number of years with the
objective of building a smaller number of stronger firms in
Europe which would be in a position, over time, to challenge
the US and Jepanese domination of markets.

Progress on cooperation has been incressing in recent times. A
major programme on precompetitive r:search on microelectronics
- ESPRIT - 1is underway. A substantial new programme on
telecommunications - RACE - is in preparation.

The European Commission has consistently emphasised the
importance of exploiting the purchasing power of Governments to
develop their industries. Their emphasis is however on
community-wide purchasing since it is apparent that the markets
of individual Member States are too small to develop
sufficiently strong companies particylarly in lerge system
segments  such as mainframe computers and public
telecommunications switching systems.
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EXAMPLES OF INITIATIVES

It will be seen from the last section that the Governments of
developed countries have understood the importance of
exploiting their purchasing power to develop their
microelectronics based industries. Some countries have been
more successful in this regard than others. There is in fact
little official published analysis of the success or failure
of these policies for at least two reasons:

i) many c¢. the more important initiatives have been taken in
the military sphere and a lerge measure of secrecy is
maintained and

ii) on the civilian side most of these countries sre
supporters of free trade and are reluctant to expose to
too much scrutiny their restrictive practices in this
regard.

For the purposes of this paper it will prove more useful to
draw conclusions from an analysis of certain concrete
initiatives taken by Governments in this asres rather than from
an analysis of the policies themselves. This section will
therefore discuss a number of these initiatives drewn from
several countries and dealing with projects of varying size
from the very large to the very small. The approach adopted is
illustrative rather than exhaustive.

Example 1 Digital Public Switching System

- 8 large contract in a small country

In 1978 the Irish Department of Posts and Telegraphs decided it
would henceforth, to the extent feasible, install only digital
electronic switching equipment in the Irish public
telecommunications networks. This decision had fer-reaching
consequences which will he pointed out shortly. At the same

time, however, other important events were occurring in Irish
telecommunications.

In July of the same year the Minister for Posts end Telegraphs
appointed a Review Group to advise on the appropriate form of
organisation to run the nation's telecommunications services.
The Minister subsequently accepted the recommendstions of the
Group and estsblished a new State Company - Telecom Eireann -
to run the telecommunicetions services on commercial 1lines




therzby freeing it from the bureaucratic, political and
financial constraints under which the service had hitherto

laboured.

At the =same time the Goverrment announced a crash programme to
develop the telecommunications service from a position of low
telephone penetration (16 phones per hundred of the population)
and much unsetisfied demand to much higher penetration rates
for telephony end other services and the availability of these
services on demand. A sum of IRE650 million (1978) prices was
allocated to the five year crash programme.

The 'digital decision’ hsd far-reaching consequences. The
existing equipment was electro-mechanical cross bar equipment,
much of which was maenufactured in Ireland. The new equipment
would be a cumbination of microelectronic hardware and computer
software and it was not manufectured in Ireland. The digital
technology could be expected to result in reduced costs, more
sophisziceted and better approaches to network management and
to facilitste the introduction of new facilities eand the
provision of new servicec {data, videotex etc) on the network.
Because of the low telephone penetration level at that time and
the commitment to the crash programme using digitel technology
it was expected that in a relstively short number of years the
Irish public telecommunications network could be among the most
advanced in the world.

1t was not however only the opportunity to create an excellent
telecommunications network which was seen to be of importance
at that time but also the new .ndustrial opportunities which
could be explciied by a judicicus use of the large sums of
public money involved. The creation of 8 new digital
t21ecomnunications manufacturing sector in Ireland was seen to
be vital for two reesons:

i) to create jobs to replace those that would be lost due to
the discontinuation of the electrn-mechanical
manufacturing and

ii) to huild local competence in digital technology which was
secen to be of 8 strategic value far greater than the
particular investments then to be made. This technology,
digital electronics and software were seen to be the
besis for a wide renge of new industrial opportunities.
It was arqued thet Ireland could not afford not to be
part of the new microelectronics revolution and the
P.T.T7.'s digitel decision offered a serious opportunity
to begin to develop the necessary national capahility.
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In February 1979 the Department of Posts and Telegraphs issued
Calls to Tender to the world's leading suppliers of
teleccmmunications equipment for the provision of the first
batch of digital switching equipment. Accompanying the Calls
to Tender was an invitation 'to make proposals for the
manufacture of equippent of the type offered in Ireland .... to
the Industrial Development Authority' (the body charged with
responsibility for industrial promction in Ireland). This was
the first time that the equipment provision was tied so
explicitly to local manufacture of telecommunication equipment
in Ireland. The initial contract was ultimately shsred by L M
Ericsson (LME) of Sweden (who had up to then manufactured the
electro-mechanical cross bar equipment in Ireland) and
CIT-Alcatel of france.

LME converted their existing electro-mechanical wmanufacturing
facility to digital manufacturing and CIT established a new
Irish firn Telecom Alcetel. Telecom Eireann has not given
exclusive long term contrarts to either or both firms. The
equipment :supply is competed for on a tranche by tranche basis
and competition between them (with the possibility also of
third purties competing) is maintained.

Example 2 Transmitters and Receivers

- how monopoly supplier arrangements may almost defeat the

technology-update objective

The example spans the period 1969-1977.

The objective of the French administration was the development
and manufacture of a new generation of equipment for civil and
military centres for radio communicaticn with aviation. The
civil end military requirements differed on specific aspects.

The two administrations evalusted their market es: 2000 sets
for the military and 100-200 sets for the civil side. The two
adninistrations decided to pursue a concerted purchaesing policy
rnotwithstending the differences in their requirements. The

military took the leading role due to the scale of their
requirement.
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At that time no French company manufactured equinment of the
type required. The administration normally purchased from
French companies. They sought :o stimulate local interest in
the new products end three firms, 5,T and R responded.

S had been in the business for some time, it had advanced
technical competence and had supplied earlier generation
equipment to the Marines. Y had previously successfully
supplied the military with earlier generacion equipment. R was
a firm of less than 100 employees with some experience of
transmit/receive equipment of a different kind. Following a
firet phase of consultations in 1969: T undertook research and

development on its own account, S did nothing and R dropped
out.

T benefitted from its research which enabled it to renew its
acquaintance with its principal contacts in the military
administration. In fact T made inputs to the definition of the
technical specifications which became part of the call for
tenders. T was satisfied that its research costs could be
amortized by subsequent sales on nationai and international
markets.

The first cell for tenders came from the civil side who
urgently required 16 models. The contract was given to T in
1971. T was determined to capture the entire market. It
considered that its close relationship with the military was a
sufficient guarantee of this and therefore failed to take
advantage of a proposal from an American company in 1973 for a
new component which could seriously improve the product. R on
the other hand sterting from scratch took up the offer and in 6
months had developed s transmitter five times more powerful and
less expensive. The equipment menufactured by T was thus
technologically out of date before it left the factory. R's
equipment began to make inroads into the civil side of the
market and e period of competition ensued.

At the end of 1975 R and T entered into en agreemer:* (approved
by the administration) to export R's transmitter using the
commefcial/marketing network of T. The national monopoly
position of T was progressively eroded, with R increasing its
market share. R even began to win military orders every time
that strict military standardisation was not absolutely
necessery. Furthermore the whole programme was cut back and T
finally ended up supplying only 650 sets.
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Example 3 European Communications Satellites

- case of regional coanjeration

The European Space Agency {ESA) is an organisaticn set up by
eleven Curopean countries (Belgium, Dermark, France, Germany,
Ireland, itely, Netherlands, Spein, Sweden, Switzerland and the
United Kingdom) for the purpose of providing exclusively for
peaceful purposes cooperation among turcp-an States in space
research and technology and their Space applications, with a
view to their being used for scientific purposes and for
operational space applications systems.

An  important consideration in its establishment was the
realisation that many space projects were beyond the financial
and technical resources of even the largest European country,

while at the same time the commercial potential of space
activity was growing.

ESA  spends in excess of US$1 billion s year on projects. The
agency operates an industria} policy which ja designed to
ensure the distribution of work equitably emong the industries
of its Member States. Large projects are awarded to consortia
of companies which will normally have involvement of firms in
a2ach of the participating countries. The smaller member States
are equally (in proportion to their GNP) involved as the larger
countries. The technalogical value of the work for industry is
of major concern in addition to the volume of that work.

With the incressing maturity of satellite and launching
technology, sstellite systems are pleying an increasingly large
part in telecommunications and broedcasting. Fytuyre national
and international communications systems will be a combination
of satellite and ground based terrestrial elements with the
balance between each part depending on the cost competitiveness
of the different elements at different times. Satellite systemg
will, however, always have a major role to play.

At the end of the 1960's turope was far behind the USA in this
field and it looked as if US industry would capture all the
growing merket in the western world. At the beginning of the
1970's the ESA Member Stetes agreed to undertske a long term
European Commur _ty Satellite Programme which is now coming to
fruition. The programme had s number of phases,
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The first phase involved the design, development, manufacture,
launch and operation of a proto type satellite -~ the Orbital
Test Satellite 07S. The objectives of this phase were

- to test the (new) satellite concept before an operational
system was put in place

- to develop and validate new communications technology

- to study a variety of technical problems concerning
operation of the system and

~ to develop industrial competence in this field.

0TS was successfully iaunched on 11 May 1978 and fully met the
objectives set for it.

Two operatioral systems were then developed using 0TS
technology - the EC5 system and the MARECS system.

The European Communications Satellite System ECS will provide
intarnational trunk telephony within Europe managed by EUTELSAT
an association of European P.T.T.'s and an exchange of
television programmes between member organisations of the
European Broadcasting Union (EBU). The ESA procures, launches
and meintains the satellite syatem. The ssrvices are provided
by the above service organisations. ECS5-1 and ECS-2 were
successfully launched in 1981 and 1984 recpectively. ECS-3, &
end 5 are plenned for 1985, 86 and B7 respectively.

The European MARECS programme is a contribution to a world
system of maritime communication satellites providing a service
to ships at sea. The satellites which sre procured and
laurched by ESA ere managed ‘rom a service point of view by an
international organisstion INMARSAT. MARECS A was surcessfully
launched in Mey 1982 and MARECS B2 in November 1984.

The development and manufacture of this series of satellites
was entrusted to the MESH consortium of industries led by
British Aerospace Dynemics and comprising fourteen companies
from 10 countries.

Although the satellite systems are only now ULeginning
operational s=rvice it is s9lready clesr that the venture has
been & consideruble success, involving sigrificant
technological development, significant industrial competence
building and a valuable new servic: medium of European origin.




Example & The Cable Purchasing Practices of the French DGT

- ‘enlightened’ procurement policy needs ‘enlightened’
procurement practices

Whereas the French euthorities managed their digital
telecommunications switching procurement efficiently during the
1970's, the purchasing of caeble for distributing the telecoms
services was not dealt with at the same level of
sophistication. Purchasing agreements with French cable
suppliers - about a dozen different firms - were subject to
considerable volume fluctuationr due to epparent inability of
DGT to forecast accurestely its future requirements. These
agreements included 'export incentive' clauses which were
conceived without any strategic international analysis of the
cable sector. As a result french cable companies outbid esch
other in francophone Africa-markets which were in any case

protected by technical norms sand privileged firancing
arrangements.

There appears to heve been 8 failure to synchronise the
industriel policies being pursued by DGV with the strategies of
the firms themselves. There was also a failure to communicate
clearly the implications of the industrial policy for the
purchasing practices of the cable procurement section of DGT.

The net outcome of was that the firms became significantly
dependent on the D.G.T. Technicelly they followed rather then
led. There was little or no technological innovetion. In 1979
the sector was seriously shaken up by the advent of
fibre-optics - a new technology - for which the French cable
sector was not at all prepared. At the seme time the P.7.T.'s
needs for cable declined. Admitting the inadequacies of their
policies to date the DAIl in 1981 restructured the cable
industry around three msjor industry groupings.
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Example 5 A Microcomputer for Schools

- case of a volatile market

In 1981 the British Broadcasting Corporastion began broadcasting
a television series on computer usage directed primarily at
young people. A competitive tender was organised to provide a
suitable microcomputer and suitable sottware for the course.

The ACORN company won the contract and the BBC micro was born;
in addition th= BBC Basic language was developed. The
television series was a considerable siuccess with many schools
end individuals using it.

The British Government at the same time had a scheme of
subsidies for microcomputers in schools. Only wmicros of
British manufacture were eligible for subsidy. The ACORN
machine was the big svccess in the schools and following the
winning of the BBC contract in 1981 the company found its
turnover increasing from £8.82 million to £42.4 million in one
year. In 1983 ACORN was capitalised at about £140 million.

The motivation behind the Government's computers for schools
subsidy was primarily educatiocnal with a view to raisinc young
peoples' awereness of new information techrology. It was in
addition hoped to develop strong British firms in the
microcomputer business. A clear strategic approasch in this
latter regard was not however consistenily pursued by the
British authorities.

The result of the Government's intervention was dramatic.
Within one year 8ritons had twice as many home computers per
head as America and one and a half times as many as Japan. The
high growth rates could not however be sustained as markets
tecame saturated end as the euphoria wore off. A shake out
occurred in the industry and a number of companies failed.

The battleground for home computers is predominantly the
Christmas period when over 70% of the business is done. At
Christmas 1984 ACORN did very badly and SINCLAIR was the big
success. The merket remains very volastile, technolegical
obsolescence is rapid end despite the flying start British
public purchasing gave to the ACORN company, other British
companies or Americen companies or, as analysts are

increasingly forecesting - Japanese companies - may capture the
British market in the next year or two.
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Example & An Electronic Telephone Directory

- 8 _case of technology push

In 1978 the French administration announced plans to replace
the papur telephone book by compuier temminals in the
subscribers houses. There were a number of factors motivating
this decision including

- the Ffrench were persuaded ot the imminence of the
'information society' and considered that the population as
8 whole thould beccme femilier with computerised equipment,
and

~ by creatirc such a large (public) merket for this perticular
terminal plus sssociated software they sought to develop the
technologi. »1 :ompetence and price competitiveness of the
French terminal and software industry.

The idea was that these terminals would be provided free to
telephone subscribers and that they would be firanced out of
savings ir the printing and updeting of telephone books.

To dste 150,000 terminalce with 9 inch screens and
alphanumerical keyboards have been installed in Frznch homes.
By the end of the year there should be 600,000. There are,
however, 22 million telephone subscribers in France.

The results of the programme tc date sre not encouraging. In
fact the termirals will add about US$200 to the cost of a
subscriber line. Even worse, it wculd appear that those who
have the equipment installed are rct using it. In the pilot
area of Britteny where 70,000 terminals are installed only two
people in ten use the terminsls.

Despite these discouraging indications it is too early to judge
if the experiment will be a success or a failure. If the
technology gains more acceptance by the public a variety of new
services could be offered such as home banking and home
shopping. A number of institutions ave in fact offering these
services now. In addition to this there does appear to have
been significant advences made in relation to the project by
French software houses.
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Example 7 A Telephone Call Charge Monitor

- a small firm start up

The purchases of P.T.T's are by no mcans limited to large and
expensive systems and muiti million dollar contracts. On the
contrary there aré requirements for a significant number of
smell specialised electronics devices within exchanges and
elsewhere. This exampie is concerned with one such item.

In 1977 an engineer, formerlv employed by the Irish P.T.T. set
up a small firm (less then 10 ewployees) supplying the P.T.T.
with e number of products. In tne course of their interaction
the P.T.T. identified to the firm its need for a device to
maonitor the charoes of phone calls. A number of variables were
invelved: distance within the country; toriffs for different
countries; duration of call; special tariffs for weexends and
other special days; night versus day charges etc. The firm
working closely with the technical arm of the P.T.7., developed
a microprocessor based device to address this reyuirement. The
firm invested significantly in this developmcnt substantially
increasing its engineering and design work force. The
development was successiul.

Once the product was ready, howcever, it became clear to the
firm that tne orders it could expect to get “rom the Irish
P.T.T. were insufficient to amortize its investment and
sustain the growing firm. The firm was forced to consider
exports. In 1980 the export drive was successful with a number
of administrations, but most notably, the PBritish P.T.T.
purchasing the product in cignificant numbers. Yo conform tn
British recuirements the firm estublished a wholly owned UK
subsidiary to ranufacture the products.

The reveaues from this product ensvled the compeny to grow and
it hes now diversified into other products exported to a range
of P.T.T. administrations around the worlg but still primarily
the British P.T.T.

The firm now employs 165 people.



Example 8 tnerqy Demand Manager

- a case of Product Promction by a Utility

In 1976 the Irish National Board for Science and Technclogy
funded a University/Industry cooperative research project
between University researchers and the Irish Electricity
Utility, the ESB.

The objective of the research was to develop a device for
continuously interrupting and reconnecting selected appliances
within a house, for example, to match the electrical load to
the capacity of the supply and to achieve a smoothing of the
notoriously intermittent electrical load pattern.

The ESB intended to promote widescale installation of the
device enabling increased use of the supply network to be
achieved. Energy saving was envisaged by a possible reduction
in the running hours of less efficient peak lcad generating
stations.

Effective cooperation between the engineers in the College and
in the ESB resulted in a successful outcome and a commercial
product wes developed. This product, the 'Demand Manager' is a
low cost micro processor based system employing the motorola
MC6802 as its central controller and on-board resident sof tware
with a comprehensive switching algorithm to control load
shedding. Eight switching circuits are available with ascending
switching priority.

An Irish firm took up the manufacturing of the Demand Manager.
The product is sold in Ireland and overseas. It can cut
electricity bills by up to 30% for industrial and commercial
users. It achieves this by monitoring power consumption over a
demand period, and switching out certain non-essential loads,
thus keeping the demand below 8 pre-set target level. Since
industry snd businesses receive a demand charge from the ESB in
addition to a charge for units consumed, lowering the maximum
level achieves considersble savings.

The product is now widely used. The invention received the
Irish Research and Innovation Award in 1981. The role of the
Electricity Utility was crucial in the development and
subsequent promotion of the product.
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ANALYSIS

In order to gain an eppreciation of where, and to what extent
Government purchasing can be influential in the development of
the microelectrnonics industry, Table 4 illustrates which
classes of products are purchased by which Government
administrations and the relative importance of Government
purchases as compared with the total market.

The teble requires careful interpretation. It relates to 8
large model developed economy. Smaller developed economies and
LDC's will show significent variations from the position
illustrated. These variations will result from such factors as

scale of internal markets
scale end importance of military activity
stage of industriaslisation

o & 0 0

state of technological competence etc.

The product segments identified are broadly in the
‘professional’ sector. The influence of Government purchasing
on the ‘consumer' sector is normally small. Only broad
categories of professional segments are identified, many
thousands of products are available in each segment to meet an
enormous range and variety of needs. More details on products
will be given in Teble 5 below.

Two things are particularly noteworthy about Table 4. Firstly
it is quite clear that Government purchasing is deeply
influential in the verious market segments identified. Secondly
the horizontal spread of impact should be noted. It is quite
clear that no single Government department or agency controls
by itself the market for a product segment (militery component
procurement can in special circumstances be an exception as are
the purchases of P.T7.T.'s for certain categories of telecoms
equipment). This statement is emphatically true of comput. s,
office equipment and software, but it is also true of
instruments and certain categories of telecoms equipment . The
resulting need for interministerial coordination of purchasing
in order to avoid fragmenting the public market is emphasised
below.
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The lessons to be drewn from an analysis of the operation of
general Government policies in this area and from the
individual case studies presented above may be analysed under
three headings

o Technology
o Markets
o Management.

Technology: The microelectronics based industrial sector is
fundamentally technology intensive. The pace of technologicsal
change is rapid. The rate of innovation is high. The
technology is ‘'advanced' and expensive and the rate of

technological obsolescence of existir,g products and services is
high.

Public purchasing policies, where they have been successful,
have recognised this and have been explicitly technology
inrovatlion oriented - US military semiconductor procurement, US
and Curopean  space activities and Telecommunications
procurement around the world provide numercus examples. Where
technology and innovation are neglected and where underlying
technology trends are not understood the policies fail sas is
illustrated by the French cable example and the
Transmitter/Receiver example above.

It is most important to recognise that the technological
barriers to entry into this sector are very high. The R&D (and
capital) investments in developing the next generation of
integrated circuits are enormous. Only the USA, and Western
Europe with an outside chance, can compete with emerging
Japanese strength in this sector. As a further example it is
estimated that the cost of developing a new digital public
telecom switching system is of the order of US$l billion. These
development costs would not be amortised by sales in even the
largest Western European country. A merket the size of Western
Europe as a whole would he required.

Apart from the costs involved the availability of adequate
technological competence in & country is an obvious
pre-condition for entry. Such is the nature of the technology
and the world market structure that it would be futile and
enormously wasteful of resources for most countries and
especially the LDC's to attempt to compete with market leaders
in certain advenced merket segments. That is not to say that
market opportunities do not exist - there are on the contrary a
wide range of opportunities - but to be successful Governments
must be selective and choose areas where their technological

capacity of manpower, equipment and R&D facilities offer a
realistic chance of success.




Markets: It is a truism to state that the marketplace will
ultimetely decide the success or failure of a commercial
venture. It is remarkable however how frequently this truism
is forgotten. Technology, slthough absolutely necessary in
this sector, is by no means sutficient. The attempted
introduction of Videophones into the US market two decades ago
and (possibly) the French electronics telephone book case are
examples of technology-push meeting inadequate market demand.

The nature of the market structure is important. Most military
merkets are closed and entry is difficult for newcomers. Public
telecommunications market in Europe end Japan are also largely
closed with corresponding difficult entry for new companies
especially if they are foreign. On the supply side, the
industry may be cartelized. On the other hand the supply side
is in certain instances dominated in certain segments by one
lerg= firm. Such a firm can, because of its strength, set de
facto industry standards. Smaller firms may then be ferced to
comply with these standards and they may ultimstely be wiped
out if, as has happened, the dominant Ffirm changes the
standards.

Public purchasing policies aimed at developing indigenous firms
must therefore take full account of the market opportunities,
the market structure and the nature of existing competition.
Once more for the vast majority of countries a selective
approach is recommended. Msrket niches should be selected
where market supply and demend structures and local
technological competence can lead to the development of
competitive advantage which may be exploited.

The existing technoloyical and market barriers to entry
severely limit the scope for new entrants to certain segments
of the market. Table 3 summarises the present position in
about 30 segments of this very large and diverse market. The
emphasis is or identifying segments which offer some scope for
new entrants. The judgements involved are necessarily over
simpiified end special 1cecal circumstances may result in
veriations.

Whereas Table 3 represents s first step in finding niches for
new entrants it is quite clear that significant additional
anelysis would have to be done identifying local technologicael
competence and market opportunities before emberking on
specific product development. This process is brought a little
further in Chapter 4. In addition an Appendix also provides un

outline methodology for particular product/market analyse: in
specific local circumstances.
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Table 5: Segment Opportunities
. Segment

1. Components

1.1 Merchant I.C.'s

1.2 Custom I1.C.'s

2. Computers

2.1 Main frames

2.2 Mini's

2.3 Micro
Micro-based systems
€e.g. smell business
systems, micros in
schools etc.

2.5 Peripherals

’ 2.5.1 Standard

peripherals e.g.
printers, VDU's
etc.

2.5.2 Specialised
Terminals

2.6 Word processor and
office equipment

3. Telecoms

3.1 Public Switching
System

3.2 Private Switching

) System (PSX's)
3.3 Local areas network

(LAN's)

Opportunities
None
Some but substantial design

infrastructures required

None
None
Some but turbulent market

Good opportunities for local
customised products

Possible but difficult

GCood opportunities f~r local

customised and niche products

Standard product difficult.
Some local customisation.
Possible niches based on

language possible

None
Possible

Possible

i
!
|




3.4

3.5
3.6
3.7

3.8

5'}

5'4

5.5.3
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Specialised
equipment within
public exchanges
Microwave Equipment
Optical comms
Satellites

Subscribers
terminal equipment

Instrument and

Control Equipment

Medical

Test and Meesure
Control Equipment
Security Systems

Sof tware

Computer Systems
Sof tware
Applications
Software

Expert Systems
Medical etc
Educational
'coursewere'

Telecom Software
System Software for
Public Exchanges
Local Customisation

within public
exchanges

Software for ncw
specialised

services

Opportunities for a variety of
equipment based on local needs

Some opportunities

Difficult

Only possible with lsrge scale
effort (inclucing regional
cooperatior)

Considerable opportunities.
Rapidly growing market

-

Range oi opportunities
Range of opportunities
Range of opportunities
Range of opportunities

Little

Plenty of opportunities of
system development to meet
local applications needs.
Possible niche areas

Difficult

Definite possibilities for
local customisation and

regional niches

None

Substantial

Substantial
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Management: Many public procurement initiatives to stimulate
innovation prove to be disappointing due to the inadequate
management of the process.

The risks involved in innovation can be reducea by a stable and
reasonably iong term purchasing arrangement. In many
instances, particularly on the civil side, the purchaser
firstly doesr't have a long *erm purchasing plan and secondly
changes the volumes and terms too rapidly and without notice.

On the other hand there are grave dangers in the purchaser and
supplier developing a relationship which is too cosy. This is
frequently the case where national champions e.q.
telecommunications equipment suppliers are developed and given
a morz or less monopoly position. The usual consequence of
such monopoly arrangements is that both sides become slack and
ultimately both sides lose.

Effective management of the process requires close attention to

o the organisational and structural changes to ensure
appropriate market aggregation

o the training of procurement officers in ‘'enlightened'
procurement practices

o the building of adequate technical competence and
understanding of markets in the purchasing agencies

o proper planning of purchassers' requirement over the longer
term

o systems for effective interaction with suppliers including
flexibility for mutual adjustmert to external changes in
technology and markets.

The management of the relationship between the supplier and
purchaser is of primary importance. A successful relationship
will contain the following elements

- adequate provision of information
- clogse technical interaction
- @& provision for competition.

The relationship must therefore be close in certein asreas and
‘arms length' in others. The appropriate balance is not easy
to find.

Further comments and recommendations in relation to Government
management of the public procurement process are given in the
next Chepter. '
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CHAPTER 4 - CONCLUSIONS AND RECOMMINDATTONS

A country's capacity for innovation and for efficient
managenent of technical change are vital factors in the
development of indigenous industries and services which can
withstand competition from abroad and which can sell their
products competitively in world marxets.

Governments everywhere use a variety of policy instrumerts to
support the attainment and maintenance of their industrial
competitiveress. Empirical research suggests that some of
these instruments are more effective than other. Those which
influence the demand for innovation are seen as increasingly
important, viz; a favourable economic climzte,
innovation-demanding Government markets and infrastructural
support For innovation activities.

Enlightened public procurement policies and practizes have a
stroing record of success in the militery sphere. Evidence of
adaptaticn of the instrument to achieve similar desirable
cutcomes in the civilian sector is patchy but as is indicated
by severai of the policies and case stucies outlined in
previous chapters many countries continue to have faith in the
potential of the instrument and are willing to back their
belief by positive actions. This is particulasrly the case in
respect of the development of microelectronic based industries
given their strategic importance and the growth potentisi which
they display.

ELEMENTS OF A DEVELOPMENTAL PUBLIC PURCHASING POLICY

The use of public purchasing to support the development of
indigenovs industry is not a straight-forward matter. On tne
contrary policy in this field requires careful preparation and
the operational aspects require careful management if the
opportunities involved sre to be meximised and the drawbacks
minimised. In this section we propose a series of measures
which could with benefit by applied by Government or other
public agencies who wish to wuse the leverage of public
purchasing power as one of the instruments of public policy for
stimulating innovation. These measures are divided into

a) Measures directed towasrds the purchaser i.e. those which
bring about desirable changes in the behaviour and
organisation of the purchasing agencies and

b) Measures directed towards the supplier i.e. those which

are designed to evoke the desirable behavioural response
in potential suppliers.
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Measures Directed Towards the Purchaser

i)

ii)

iii)

Coordination of Policy. As has been mentioned in chapter

1 and as can be seen by reference to Table 4, the span of
control of an individual Minister or Director of a State
Agency is insufficient to ensure an adequate national
approach to government purchasing of microelectronics
products. Th;re will be & need for policy coordination
at a national level between Ministers in order to ensure

- that there is a shared understanding of the strategic
importance of Government intervention in these markets

- that a single coherent policy is adopted by all

- and that the separate elements of demand can be
agqregated into a sizeable demand which can be
strategically deployed to develop the industry.

Public purchasing preference is, as has been emphasised
before, just one element in the mix of policy instruments
at the disposal of Governments to develop industry. In
addition therefore to coordinating policy and action in
relation to public purchasing these ;i0licies and actions
themselves must be coordinated with the broader policy
environment of Govermment regulation, R&D funding, trade
policies etc. A concrete coordinating mechanism, such as
an interministerial committee may be desirable and
necessary in this regard.

Purchaser's Technical Competence. The procurement process

for  technology intensive products will be greatly
enhanced if the purchaser himself has a developed
technological competence. He will in the first instance
be a better purchaser - being better able to write
specifications, particularly developmental
specifications, and also being better able to evaluate
the technical offers (including prototypes) made. In
addition to this, firms can greatly benefit from
technologicel know-how transferred from an advenced
user/purchaser, and active technical cooperation between
the purcheser and supplier is frequently beneficial to
the outcome of the project.

Purchaser's Management Competence. Developmentel

purchasing is a skill. The history of the subject shows
that many projects have not achieved their full potential
because of the inadequate preparation of purchasing
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of ficers. Experience shows that public purchasing
policies work best in certain conditions e.g.

- at early sthges of the product cycle and the incdustry
cycle and when

- the strategy pursued is in conformity with the
supplying firms’ broader market and commercial
strategies.

Ideally therefore the purchaser should be well informed
on such matters as

- industrial development strategy

- markets and market trends

- technology and technology trends

- the management of technologicel innovation projects.

Training in these matters for procurement officers is
therefore recommended.

Measures Directed Towards The Supplier

Broadly speaking two approaches may be adopted.

A. Developmental Specifications

This approach which is deliberately ‘'arms length' involves the
purchaser who has an advanced requirement issuing a novel
specification which without further direct intervention by the
purchaser, stimulates innovative asctivity in the supplier {or
preferably a number of potential suppliers if it is a
competitive tender) and technical development results in a new
or improved product. Other incentives (over and above the
promise of a market) can be introduced including:

- Value Incentive Clause: Stipulation in procurement
contracts that the manufacturer may share in ccsi savings to
the government that result from innovative, efficient
dasigns by tne manufacturer.

- Quality Incentive Cleuses: One technique is to reward
manufacturers offering superior . product performance by
reducing their cost bid according to an established scale
for the purposes of determining the effective iow bid.
Another approach is to adopt life cycle _custing which

determines the total cost incurred over the narmal lifetime
of product use and substitution of these lifetime costs in

place of the initial low bid as the reriterion for
procurement award.
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- Protctype Purchasing: A non-competitive means of allowing
manufacturers to sell a limited quantity of an innovative
product on the assumption that successful testing and
evaluation of the product would lead to & larger government
market.

This approach can usefully be employed in developed countries
with strong industries.

B. Positive Technical Development

This is a more 'hands-on' approach in which the purchaser seeks
deliberately to enhance the technical capacity of its
supplier(s) and intervenes directly with assistance to this
end. This approach is particularly relevant to small countries
and to LDC's although aspects may be used in any country. The
succeeding paragraphs deal with certain specific measures that
can be applied in this regard.

Provision of Information. Many public authorities will not
announce long term purchasing plans. Furthermore, when they
wish to make & purchase {of, e.qg. telecommunications equipment,
computer systems, etc.) they will issue a call for tenders with
a relatively short (some months) time for response. The lack
of lang-range plans helps nobody. The short response time
favours the large, frequently international firms, and often
seriously disadvantages tihe smaller firms which may not have
the rescurces to respond in time.

The first requirement is, therefore, the provision of
sufficient and sufficiently timely information to allow local
industry to prepare their offers.

The procedure might be two-tiered. Firstly a public
announcement of requirement with sufficient detail. The firms
respond by stating general competence. Those firms who seem
credible or whose operations might credibly be upgraded to meet
the requirement are given detailed technical and other relevant
information. The firm then responds with a substantive
proposal and this proposal is evaluated and a face to face
meeting between both parties takes place. This information
should be given in sufficient time. This will normally be
months rather then weeks and, in cases requiring development,

could be a year or eighteen months or longer in advance of
delivery.

|
I
I
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Unbundling Contracts and Consortium Building. It frequently
suits purchasers to offer larger rather than smsller contracts.
This normally makes it impossible fcr smaller (even excellent)
companies to bid. The purchaser should see to what extent he
can unbundle the contract into several smaller parts (e.g. a
total system could be broken up into a number of subsystems),
one or a number of which might be undertaken by smaller local
companies.

If no single national firm can respond to the call for tenders,
it might be possible to put together a consortium of companies
- a prime contractor plus a number of sub-contractors - which
would have the necessary competence to meet the specification.
This will require time, a modular specificstion and, possibly,
assistance from the purchaser.

Technical . Assistance. The supplier of technology-based
services will frequently have substantial technical expertise
in-house. In many cases, telecommunications service
authorities, energy utilities, etc., have research institutes
or research and development centres supporting their
activities. If the purchaser wishes to develop the technical
competence of its suppliers, it can make these technical
resources available. Know-how can be provided, R&D facilities
and equipment made available and technical personnel loaned to
the firms to work with them in their factories.

Development Contracts. Firms who show the capacity to develop,
over time, products required by the purchaser, could, in
certain cases, be facilitated in doing so by receiving a
development contract from the purchaser. This contract would
provide 8 detailed fun.:tiocnal specification of the product
required with all necessary technical and other parameters
clearly identified. The firm would undertake to develop the
product to conform to the specified requirement in a certain
period of time and deliver a prototype for evaluation by the
purchaser. If the prototype were satisfactory, an order for
the finished product could be placed. The purchaser would pay
a substantial fraction of the development costs involved. The
purchaser would be free to reject the product if it did not
conform to the specifications.

The puzchaser may slso choose to initiate parsllel development
in two separate compenies in order to benefit from the ensuing
competition.
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MICROELECTRONICS SEGMENT AND PRODUCT OPPORTUNITIES

Once the overall policy approach is adopted and general
procedurt worked out the next step is to identify particular
segments and products offering the greatest opportunity
compatible with local circumstances. In this section we shall
comment on the segment opportunities identified in Table 5
paying particular attention to the needs and opportunities of
developing countries. Approaches to identifying specific
products which might be manufactured 1locally are also
discussed. Finally the Appendix provides a step-by-step
methodology for the detailed analysis of whether a product so
identified should be developed 1locally using the public
purchasing mechanism.

Table 6: Segment Opportunities for LDC's New Entrants

Sgggept Comment

1. Components

1.2 Custom I.C.'s Possible but high risk area
involving substantial
Government-provided
infrastructure including
advanced design capability.
Possibility of networkirg in
a regional cooperation
context. Possibility of
regional silicon foundry.

2. Computers

2.4 Micro based systems

i)  small business Aggregation of demand to
systems build strong firms
selectively
ii) micros in Need for strong project
schools management and good
cooperation between
Ministries of Industry and
Education

2.5.2 Specialised ) Seek market niches based on
terminals ) locel comperative advantage
2.6 Word processing ) possibly with a view to
and office ) exploitation in international

equipment ) (regional) markets
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4.2
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5.2
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Jelecoms

PBX's )
LAN's

Specialised P.T.T.
equipment
Subscribers

terminal equipment

Instruments and
Control Equipment

Medical )
Test and Measure )
Control Equipment)
Security System )

Sof tware

Applicetions
Software

Education Software

Local customisation
of telecom software
in public exchanges

Sof tware for New

Specialised
Services

Cooperation,
technicsel and marketing
cooperation with local PTT
essential

P.71.T7. development contracts
to private f.rms might result

including

in export opportunities

Market dependent .
Ccooperation with P.T.T.
desirable

Scope for development
contracts from purchasers.
Room for a number of
companies. Policy should be
to aggregate demand

sufficiently to develop a
number of strong companies

providing a range of
products, possibly in
competition.

Need to aggregate demand tn
build strong firms with a
reasonable amount of
standardisation of produrts.
Part of larger computers in
schools projects

Scope for technology transfer
from P.T.T. end from the
gupplier of major exchange
systems to local firms. Such
technology transfer from
(porsibly multinational)
firms to local firms could be
negotiated by P.1.T.'s as
part of ma jor supply
contracts.

Merket and (possibly) P.T.T.
regulstion dependant.
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There are very large numbers of products within each of the
above segments. The precise requirements for, and the volumes
of, individual produsts will vary from country to country, as
will the existing supply mechanisms. No general prescription
identifying lists of products is therefore possible at the
level of this study. Each administration will need to survey
their own requirements and identify new opportunities in their
special circumstances.

A variety nf different approaches are employed in this regard.
In Ireland the Irish Goods Council holds exhibitions where
procurement agencies (e.g. the P.T.T., the Electricity
Utility, etc) exhibits equipment currently being imported and
invites Irish menufacturers to offer compet®..3 products. A
number of new products have been developed and commercialised
following this approach. Examples 7 and 8 of Chapter 3
illustrate two successful ventures. A third success is the
case of en Irish firm which menufactured a modem for the P.T.T.
to compete with French imports. These modems sre now being
sold not only to the Irish P.T7.T. but also inte the french
market .

Exhibitions, valuable as they may be, are, however, by no means
sufficient if an administration is seriously to promote
innovetion-oriented public purchasing. What would be required
is a systematic survey of products by segment (e.q.
applications software, electrical test instruments etc.) of the
entire public merket across all the procurement agencies
involved (see Table 2). The same or similar products required
by different sgencies can be aggregated to get a total public
sector gemand. If & product looks superficially promising
following such a survey, it caen then be subjected to the
analysis outlined in the Appendix.
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APPENDIX

METHODULOGY FOR COUNIRY AND PRODUCT SPECIFIC STUDIES

The analysis of Chapter 3 and 4 does not finally identify
products which can be developed snd commercialised in any given
country. Such an identification must follow from a much more
detailed study which takes full account of local conditions of
technological capability, markets, administrative practices
etc. We present below a step-by-step methodology which could
be followed in undertaking such detailed studies.

Step 1 Technology Assessment

When considering the feasibility of a given product development
a8 number of issues relating to technology must be assessed:

Public purchasing policies are more likely tc succeed vhere
they build on existing technological competence rather than
trying to create such competence from scratch

- the rate of technological change. Products which are likely
to become obsolete should be avoided unless local industry
has the capacity to keep up to date and respond repidly to

technological change

- the eappropriateness of_ the _technology. Local economic
technological and social conditions result in different
product and service needs and opportunities in different
countries or regions. The solution found in any given
location should be ‘'appropriate' to those conditions. As
well es avoiding the dangers inherent in a locally
unsuitable choice of technology, cpportunity for local
adaptation or customisation will arise.
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Step 2 Market Assessment

The structures and dynamics of the markets for the targetted

products or services must be assessed. The following aspects
should be included:

8)

b)

Supply Side
i)  Structure

ii)

of indigenous firms
of MNE subsidiavies
€.g. - number and size of firms
- concentration of enterprises
~ barriers to entry
- differentiation in the product/services
categories
- risks associated with uncertainty of future
markets

Dynamics

An understanding of the objectives and strategies
being pursued by firms; en assessment of their
industrial performance and an assessment of the
extent to which the objectives and strategies of the
firms conform to overall public policy objectives

Demand Side

The relative importance of the public demand in the
market tor the product or service

The degree of dispersion or concentration of demand
Analysis of the other public influences on the
structures of the market (e.g. regulations or
technical norms which create barriers to entry). An
analysis of whether other incentive approaches can
reinforce public purchasing e.g. direct R&D support,
regulation etc.

Analysis of the broader public policy context, i.e.
industrial policy, trade policy, public expenditure
policy, within which the demand for the product or
service will arise.
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Stap 3 Assessment of Opticns

Given the technologice! and macke! situstion identified in
steps ¢ and tws the ¢ptions for purlic purchasing approaches
must ve assescad wad 20 aprropriale cheice mede:

The cptions

- competition - open call for tenders

- pre-selection of one firm and close interworking

- limited competition between & small number of selected
national fi:ms {indigenous and or local MNE's)

- deliberste injection of foreign competition in order to
strengthen competitiveness of indigenous firms who may wish
subsequently to export

The choice will depend on such factors as
- strength of the firms

- stege of innovation process
- available resources etc.

Unless there are compelling reasons to the contrary an element
of competition should be introduced into the process.

Step 4 Assessment of Management Procedures

In addressing the requirements for the organisstion and
management of the purchasing function attention must be given
to the following aspects:

- the cultural and edministrative practices of the country

- the particular product or service and characteristics of the
buyer and the market

- whether it is possible snd cost effective for the buyer to
have technical competence in-house and if so to what extent

~ the necessity to build in an ongoing evaeluation of the
results being obtained agsinst the specific oversll
industrial policy objectives set

- the necessity to build in effective linkages between
supplier and purchaser

- the level and nature of trairirg and expertise of
procurement of ficers.
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Public purchasing agencies in most developing countries {and
indeed in many developed countries) will hzve little or no
experience of operating innovative Procurement. Resistance and
ignorance will be important constraints. The assessment in
this step should seek to identify g suitable 'change agent' to
mobilise the system. Such g change agent should play a
Promotional, educational and demorstration role in support of
purchasing agencies activities. The us EITP programme is an
example which has been copied by other countrijes.

Step 5 Assessment of Past Experience

-~ Identification of instances ip which public purchasing
policies have heen previously employed to develop similar
products or services

- An evaluation of the lesgons which can be learned from these
experiences.

Step 6 Identification of Pilot Trials

This step should seek to identify jif 4 pilot trial would be
feasible with 3 view to minimising the risk of a major blunder
end the misallocation of resources.
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