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High Technology
and the Economy

by John Marcum

OECD's Director for Science, Technology and Industry

Today we stand on the threshold of a

new industrial era - an era driven by

rapidly changing technologies and

presenting major challenges and opportuni¬

ties for strengthening economic growth.

The major new technologies electron¬
ics, telecommunications, industrial materi¬

als, production automation, biotechnology,

artificial intelligence and, some would add,

the more specific fields of fibre optics,

composite materials, CAD/CAM, robotics
etc. promise to alter significantly the

economies of all countries and modify

international relations in various ways:

They can provide a new technological

base for a large part of the economy a

base that is more productive, more parsi¬
monious in its use of resources and more

germane to contemporary economic needs
and social goals.

They provide the means for revitalising

some old industries, creating new ones

and, more generally for restructuring and

diversifying the economies of Member
countries.

Such changes are likely to reorder the

competitive standing of individual coun¬

tries, change their "comparative advan¬

tage" and create new trading patterns.

The many benefits to be derived from the

exploitation of these new technologies

and the penalties of not doing so

motivate the intense current efforts by

government and industry in this area.

High Technology and
Economic Diversification

High technologies offer an unusual

opportunity for diversifying the economies

of countries and hence constitute a major

step towards alleviating many of the cur¬
rent problems national and interna¬

tional which emanate from countries

competing in limited and declining markets
with similar goods and services.

But such diversification requires that

countries realistically appraise their pros¬

pects, relative to others, for exploiting

specific technologies. There are vast differ¬
ences between countries in the scientific

capabilities, industrial capacity and macro-

economic conditions that are necessary to

pursue high technologies.

These differences dictate varied ap¬

proaches and strategies by different coun¬
tries:

Some are unable to participate in a major
way in developing the technologies and

must, instead, concentrate on applying

them in strategic sectors.

Others may specialise within and around

specific technologies in the form of niche

strategies.

International collaboration, both in the

public and private sector, could compen¬
sate for national deficiencies and offers

distinct possibilities which have only begun

to be explored.

Above all, it is necessary for countries to
capitalise on their unique characteristics

and conditions and to avoid the unimagina¬

tive imitation of other countries. If they do

not, they may simply catch up late and

develop an over-capacity in new industries
of the kind that now exists in steel and

textiles.

Internationalisation of High

Technologies

The development and application of the

new technologies is a highly international

process. Industrial firms, large and small,

are creating a vast and complex network of
international collaboration. Firms from dif¬

ferent countries are cooperating in a variety

of new and old ways. These include

cooperative R and D programmes, acquisi¬

tion of limited shares in foreign firms

engaged in developing new technologies,

technology-exchange agreements, and
joint ventures for innovation, production

and marketing.

What is new about these developments

is the large number of such cooperative

arrangements and the extent to which they

involve proprietary areas and corporate

strategies. In general, these arrangements

are purely the initiative of industrial firms.

There are some instances, however, in

which cooperation between foreign firms is

being encouraged by governments. The

ESPRIT programme of the European Com¬

munities is one example of this.

There are several reasons for the colla¬

boration, such as the pooling of resources

and the sharing of costs and risks. But in

many instances, the main reason is to gain

access to technology and to foreign mar¬

kets markets which might otherwise be

closed, or difficult to enter, because of

government policies and local conditions
which favour domestic firms. To some

extent, these arrangements may involve
market-share concessions or access to

proprietary technology by the companies

involved conditions which may be

counter to government strategy and
aims.

This internationalisation of high techno¬

logy has implications for government policy

which have hardly been addressed.

Government Policy for High

Technology

Governments are heavily involved in

planning, financing and managing large

programmes in promising technologies.

The extent of the involvement is unpreced¬

ented in several OECD countries, including

many which normally are among the least
interventionist.

There are several reasons for this large

and growing involvement. One of these is
the huge disparity between countries in

their ability to exploit the new technologies

and the belief that wide "technology gaps"

are developing. An indication of this belief

is the table on page 5 which is based on the

judgments of managers from more than

200 large companies in Europe. While one

should not give too much credence to such

ratings, they do reflect concern - espe¬

cially in Europe - that the gaps could lead



A. EXPORTATIONS DE

TECHNOLOGIES DE POINTE - PART

DANS LES EXPORTATIONS TOTALES

DE PRODUITS MANUFACTURES
B. EXPORT/IMPORT RATIO OF

HIGH TECHNOLOGY PRODUCTS

4U

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

64 66 68 70 72 74 76 78 80 82

Source: STIU Data Bank, OECD.

62 64 66 68 70 72 74 76 78 80 82

Source : STIU Data Bank, OCDE.

Trade in high-tech products in the OECD area is shown in Chart A. This chart indicates the

importance of such trade. Chart B displays export-import ratios. The most interesting things here are

the increasing share of high technology products in total trade, up to 40 per cent in some countries,

the marked differences between the two largest OECD countries on the one hand, and the average

EEC and OECD levels on the other, and that Japan and the United States have essentially changed

their relative positions over the 20-year period. The high-tech products used in this chart include

aircraft parts, office, computing and accounting equipment, communications equipment and

electronic components, professional and scientific instruments, drugs, plastic materials and

synthetics, engines and turbines, agricultural chemicals, industrial inorganic chemicals, radio and
television receiving equipment.

to a permanent state of technological

dominance and dependence.

Other reasons for government involve¬
ment are that:

. Some countries may have little choice but

to turn to government-led programmes

which marshal their limited capabilities and

focus them on technological targets.

. Some governments are concerned about

the overall competitiveness and financial

condition of their industry and about the
need to restructure.

. The increasing financial intervention by

some governments leads others to do the
same.

For whatever reasons, governments

have recently begun to extend their support

well beyond R and D to include application,
diffusion and commercialisation of new

technologies and associated products. And

an increasing number of governments are

beginning to provide venture capital for

high-tech companies. These new trends

are likely to spread, as governments

attempt to accelerate the pace of techno¬

logical innovation and its contribution to

economic growth and development.

Beyond these policies, but often in con¬

cert with them, governments are taking

other measures to aid their high-techno¬

logy sectors: procurement policies that

give preference to domestic products such

as computers and telecommunications;

technical standards which favour the pro¬
ducts of domestic firms such as advanced

ground transportation systems; export cre¬
dits to industries such as aircraft and

nuclear energy and relaxation of anti-

monopoly regulations to permit collabora¬

tion between high-technology firms and

the creation of joint ventures.

OECD WORK ON HIGH-TECH TRADE AND

TECHNOLOGY TRANSFER

In 1982, Ministers of OECD countries requested that the

Organisation examine specific problems which may arise in trade

in high technology products and, where such problems are

identified, to examine possible solutions.

This work began with OECD Member governments sug¬

gesting which issues affecting trade in high-tech products they

felt to be important. From the outset there was limited

agreement among countries on the relative importance of the

various issues and on their specificity with respect to high-

technology products. The work to date has identified several
issues:

Access to high technology including export control mea¬
sures

Government support for R and D and investment

Public procurement policies

Standards, registration procedures and tests

Special benefits of spin-offs from military and space pro¬

grammes

Government support of cooperative and joint venture
research

Export credits and promotion measures.

In parallel with the work on trade in high-technology products

OECD has been concerned with international technology trans¬

fers. This work covers a wider range of technologies than the

work on trade. Since it is at an early stage, the findings are

necessarily preliminary but three sets of factors have been

identified which may affect technology flows:

The growing overlap between commercial, military and

scientific interest in many advanced technologies and related

controls on the outflow of these technologies

The inclusion of restrictions in some commercial technology
transfer contracts and- related to this - the different treatment

by different countries of patents and intellectual property

rights

Restrictions on foreign-controlled firms' access to R and D

programmes financed by governments.



Collectively, these policies and practices

constitute government involvement on a
wide scale and far downstream from the

traditional support of R and D. From this

perspective, the extensive government
involvement can be seen as a kind of

"technological nationalism" which seeks to

substitute competition between govern¬

ments for competition between compan¬
ies.

In the absence of an international con¬

sensus regarding the appropriate role of

government in this area, the differences in

government involvement lead to charges

by some countries that others give unfair

advantage to their companies in interna¬
tional trade. This in turn results in counter

measures and retaliatory actions which can

impede trade and the transfer of techno¬

logy.

The pervasiveness of government ac¬

tions suggest that many countries have
revised their views as to the responsibility

of government in this area. I believe that
attitudes and conditions have changed so

markedly that we need a new international

consensus regarding the appropriate role

for government in promoting technological

change. In addition, we should carefully

RANKING IN HIGH TECHNOLOGY

An Assessment by Chief Executives of More that 200 European Firms
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4
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6-7
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6

5

Mean Rank 1.3 1.7 3.0 4.2 5.4 5.8

n.a. not available.

Source: Management and Technology A Survey of European Chief Executives, 1 984, sponsored
jointly by Wall Street Journal /Europe and Booz-Allen and Hamilton.

examine the relevance and scope of our
international codes in this area to see if

they need to be strengthened and broad¬

ened, and to seek improved means for

enforcing them.

Because of their economic restructuring,

their increasingly international character

and growing government involvement,

high-tech industries have become a focal

point of OECD work. In the following

articles, members of the Science, Techno¬

logy and Industry Directorate discuss var¬

ious aspects of this work government

innovation policies, the need for new legal

and regulatory frameworks, safety prob¬
lems and the financial constraints. Two

industries are featured - biotechnology

and software. Subsequent issues will focus
on other industries.



Innovation Policies -

A Three-Way Contrast

by Jean-Eric Aubert1

Government concern with promoting technological innovation is not of

recent origin. Research and industrial policies, as well as strategic and

defense-related programmes aimed at spurring a national technology
capacity were developed after World War II and even earlier. However, it

was in the late Sixties and early Seventies that the concept of innovation

policy took on an identity of its own. Innovation was no longer considered

synonomous with simple R and D support, and governments attempted

to build up complementary and finer measures addressed to more specific

facets of the innovation process. This differentiation can be dated

from 1967, the date of publication of the so-called "Charpie Report"
prepared for the Department of Commerce of the United States2, but
"innovation policies" as such have naturally followed different courses in

different countries. The term "innovation policy" has not as yet been

clearly defined and is interpreted differently by different countries. In the

following, an attempt is made to set out the basic features of the various

approaches to governmental intervention. Three basic models can be

distinguished and roughly characterised: a model of explicit and

institutionalised policy in Europe, one of apparently limited policy

affecting mainly the climate of innovation in the United States, and one of
implicit action imbedded in other policies in Japan3.

The European Countries

In European countries, the States have

traditionally had more interventionist and

structured policy approaches to technology
than elsewhere in the OECD, and the

problem for "innovation policy" has been to
find a place within the established policy

framework. In more than one country, its

installation has been a long story of harsh

conflicts and painful negotiations, with

established research policy organisations

on the one hand and with those responsible

for industrial policy on the other. Neverthe¬

less, a number of measures specifically
aimed at the stimulation of innovation have

been promoted by small circles of officials

and gradually been put into place, a pro¬

cess that was considerably intensified with
the successive oil shocks of 1974

and 1979 and the subsequent economic
recessions.

A first important achievement seems to

be the installation in most European coun¬

tries of nation-wide systems to provide

public financial support to industrial inno¬

vation projects and particularly to small,

technology-based firms. The most efficient

means would seem to be national agencies

with regional antennae to which are dele¬

gated the management of innovation funds

(providing subsidies which are reimburs¬

able in case of success or loan guarantees)

such as the French National Agency for

Research Application (ANVAR) or the Swe¬

dish Technological Development Fund
(STU). However, such help represents only
one or two thousandths of GNP - a modest

amount.

Regarding the provision of venture capi

tal, state-supported venture capital com¬

panies have been established but had little

impact. Steps have also been taken and

with greater effect to modernize capital

markets (by creating secondary markets in

stock exchanges for example) and orienting
individual savings towards new enterprises

(through fiscal incentives to investors). (See

page 1 1).

To stimulate innovative practice in

industry, the universities, banks and local

authorities, local innovation officers (or

industrial liaison officers) have been

appointed, nation-wide technical /com¬

mercial information networks established,

technical research and service centres and

"science parks" set up. A variety of inven¬

tive measures to promote research collabo¬

ration between industry and the universi¬

ties have been taken. Entrepreneurial

courses, design schools and other educa¬
tional schemes oriented towards innova¬

tion have been set up. Information cam¬

paigns have been launched to stimulate a
broad awareness of and interest in innova¬

tion.

Basic to these approaches are their

attempts to deal with diversity and com¬

plexity, to develop regional technological

networks and to stimulate joint initiatives

between different actors. The central gov¬
ernment has often operated with ad hoc

incentive mechanisms, in part subsidized.
However, the financial commitment in¬

volved in these measures is not large

seldom more than ten per cent of the

total public R and D budget. Nevertheless,
the results achieved have been far from

negligible.

The third main thrust of European poli¬

cies has been the development of compre¬

hensive programmes oriented towards cer¬

tain new sectors (like computers), national
needs (environment, housing, working con¬

ditions), and, in the last few years, core

technologies (micro-electronics, materials,

biotechnology). These programmes are in
general not only concerned with research

and development, but also with the appli¬

cation and diffusion of technology. The

programmes concerning core technologies
are too recent to be assessed, but results

achieved in the first two have not always

been up to expectations.

If one defines as innovation policy only
what is so labelled and institutionalised,

1 . Division of Science and Technology Poli¬
cies.

2. Technological Innovation: Its Manage¬

ment and its Environment, Department of

Commerce, Washington D.C., 1967

3. This categorisation is necessarily oversim¬
plified. Canada for instance presents features of
both the European and the United States

models. Moreover important nuances exist

among European countries.
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the scope of government actions seems

less than it is in reality. To complete the
picture, one should include re-orientation of

research, education and industrial policy
(including those aspects having to do with
nationalised firms) brought about in part as
a result of innovation policy in the narrow
sense. But the impact of these policies on
economic and technological performance is
open to criticism. European countries are

having trouble coping with the profound
changes that have occurred in technology
and the economy. Some of these policies
are too recent to have produced results.

But it is clear that they have not so far had
much impact on the attitudes and institu¬

tions that determine countries' technolog¬
ical creativity and competitiveness.

Critical variables such as technical edu¬

cation, researchers' mobility and perfor

mance, the organisation of financial mar¬

kets, industrial relations and the role of the

private as against the public sector, which

have figured large in the United States and

Japanese experience, have hardly been
touched, though Europe's continuing eco¬
nomic and social problems and particu¬

larly unemployment - are intensifying
interest in these issues.

The United States

The United States emerged from World
War II with the world's leading science and
technology base, including a number of
rapidly growing, high quality universities
and laboratories. American preeminence in
technology was unquestioned over the
next two decades. It was not until the

Soviet launch of Sputnik that any serious

attention was paid to the overall health of

the United States innovation system.
Although the response - the establishment

of NASA and the commitment to place a
man on the moon was quite successful, it

was primarily limited to space.

The United States has subsequently
launched a number of policy reviews; their
original scope was rather broad and akin to

the definition of innovation policy in the
European sense. But, in most cases, these

initiatives, as originally conceived, never

reached the policy-making agenda.

The 1 967 "Charpie Report" was the first
significant initiative. It stressed the fact

that research and development are only a
small part of innovation and that small

firms and individual inventors play an
important role as sources of major innova¬
tion. The report made a number of recom-



mendations, the most important of which

were to adjust the legal framework

affecting the provision of venture finance
for innovators (amendments to the Internal

Revenue Code, liberalisation of stock

exchange rules, tax depreciation), and to
review competition laws and regulatory

practices of government agencies affecting
the innovation process. In actual fact, the
exercise had little immediate concrete

impact.

Further initiatives included the 1971

"New Technological Opportunities Pro¬
gramme" which attempted to identify tech¬

nology-based initiatives with which the
Federal Government could reinvigorate a

deteriorating economy, and a 1979
Domestic Policy Review on industrial inno¬
vation. The latter involved a network of

agency taskforces, research contractors
and advisory committees representing
business, academic circles, labour and the

public interest. These exercises generated
dozens of recommendations and proposals
for action which in some cases would have

cost billions of dollars. But final White

House recommendations to the Congress

were, in all cases, modest, and became

even more so after legislative review.

This has certainly to do with the tradi¬
tional overall commitment in the United

States to the market place and laisser-faire

ideology. But according to recent analysis
by experts in the field4 "the abortive nature
of United States innovation policy initia¬
tives" has also much to do with the

fundamental underpinnings of the U.S.
political system which is highly pluralistic
and characterised by multiple centers of

political authority, both within the Execu¬
tive Branch and Congress and in circles that
are independent of the national govern¬
ment (states, labour unions and the busi¬

ness community). An issue which finds its
way onto the political agenda is rarely
translated into government action unless
there is a crisis atmosphere (depression,

war) or unless it engages politically active
and powerful constituencies. That has
never been the case for initiatives in inno¬

vation policy.

In this context, the most significant

explicit innovation policy measures are
those which have been launched as "exper¬

iments'" by agencies charged with pro¬
moting science and technology. Thus the
National Science Foundation has promoted
collaboration between the universities and

industry by funding co-operative research
projects ($7 million in the fiscal year 1 984)
and co-operative research centres ($3 mil¬
lion): some twenty centers in precise tech¬

nological areas have been funded
since 1 978, and a number of them are now

autonomous, the Science Foundation's

support having been phased out after five
years. Another Science Foundation initia

tive was the 1977 "Small Business Innova¬

tion Research Program" which provided

grants to the research projects of small
technology-based firms. In 1 982 this pro¬

gramme was broadened with the passage

of the Small Business Innovation Develop¬

ment Act. Funding is to reach a govern¬
ment-wide total of $500 million in

10 agencies by fiscal year 1987. Another
scheme is the National Bureau of Stan¬

dards' "Experimental Technology Incen¬

tives Programmes" (1972) which led to
new approaches in public procurement and

capital markets.

In actual fact, the U.S. Government does

the most to stimulate innovation through

tax and regulatory reforms designed to

improve the "climate" for innovation. Ven¬

ture finance has been encouraged through

successive reductions of the capital gains
tax (1978, 1981). These measures have

The United States: creating a climate for innovation. Below: Silicon Valley.

helped reinvigorate the U.S. venture capital
market which had declined significantly in

the mid-Seventies. Regarding R and D
investments, it is worthwhile to mention

the introduction of fiscal incentives (e.g. for
"research partnerships", 1982) for individ¬
uals or corporations who invest in small
research-based firms. Tax credits to

R and D and innovation-related credits of

up to 25 per cent, over and above existing
R and D tax credits, have also been

granted. The impact of these tax credits
which have mainly benefitted large

4. See J. David Roessner's "Prospects for a

National Innovation Policy in the United

States", a paper presented at the Workshop

"Design and Innovation: Policy and Manage¬
ment" organised at the Royal College of Art by
the Design Research Centre, London, on 16-
18 April 1984.

8



firms is thought to have been fairly

limited. There is some concern that they

may have stimulated accounting manipula¬
tion rather than real innovative effort.

Regulatory reforms, introduced some

years ago, have taken three main forms:

The anti-trust laws have been made

more flexible so that firms can cooperate in

research. (A joint center in computer
research involving 1 2 large U.S. firms is
one result.)

A more cost-effective approach has been

taken to the regulatory activity of United

States agencies in health, safety, and the
environment.

Telecommunications, banking and civil

aviation among other sectors have bene¬

fitted from deregulation designed to break
down institutional barriers to innovation.

This then is the "visible" face of U.S.

innovation policy. However, it is clear that

large defense and space programmes
and public procurement policies more

generally - have provided a crucial impetus

to industrial innovation, helped build up
U.S. prominence in high-tech sectors, and
played a significant role in the early devel¬
opment of highly innovative areas like
Boston's Route 1 28 and California's Sil¬

icon Valley. Recent major increases in
R and D funding of the Defense Depart¬
ment, the National Institutes of Health, and

other agencies should make a contribution
in future.

Thus, although a comprehensive "inno¬

vation" policy has rarely been an objective
of the U.S. government, the latter plays an
important role in providing the environment

for innovation and support for "high-tech"
sectors. Since the "climate" has obviously
been conducive to innovation, there have

been no compelling arguments for going
much further. The recent flurry of interest in
"industrial policy" seems to reflect concern

about increasing international competition
in high-technology products as well as
pressures from mature industries whose

market share has declined. It is doubtful,

however, that an "industrial policy" in the
European or Japanese sense will emerge.

Japan

Throughout its modern history, Japan
has focussed on technology. Even before
the Meiji Era, technological handbooks
were diffused on a large scale, and other
measures taken to promote broad technical

education. Ever since, the central govern¬
ment has spurred industrial and technolog¬
ical development in the name of the

national interest. The declared objective at
first was to base the country's develop¬
ment on the assimilation of Western tech¬

nologies. Between 1 950 and 1 980, Japan
bought 30,000 licences abroad at an

overall cost of $10 billion - about 20 per
cent of the United States' average R and D
expenditures in a single year5 a remark¬
ably low cost. Technological assimilation

was thus a remarkably efficient approach,
permitting Japan to acquire an unques¬
tioned position as one of the world leaders

in such established industries as cars,
consumer electronics and steel which are

based on mass production techniques.
One of the keys to this success has been

education policy. Upgrading the skills and
know-how of the entire population has

been the Japanese governments' major
goal for 25 years. Today 90 per cent of the

young people entering industrial life in

Japan have a secondary level education.
Public media - special education TV chan¬

nels for instance have been extensively
used. Since the mid-Fifties, Japan has
systematically tried to improve product

quality in industry. Quality control meth

ods, originally inspired by U.S. experience

and applied by "quality circles" (there are

several hundred thousand in Japanese

industry) have been broadly disseminated
through national engineering associations,

and the result has amounted to permanent
education for workers.

A coherent industrial policy has also

played an important role in building up the
competitiveness of Japanese industry.

Industrial policy in Japan is clearly aimed at
the structural adjustment of problem sec¬
tors (steel, shipbuilding) and at the promo¬
tion of new ones - e.g. computers; techno¬

logical innovation is part of a wider effort to

reorganise the industrial structure, esta¬

blish a national R and D capability and

promote productivity. Japanese industrial
policy for new sectors (for instance elec¬

tronics) provides:

a "vision" of broad future technological,
social and economic trends

a framework of co-operation and com¬

petition for industrial partners

limited financial support for industrial

R and D projects, mainly in their early
phases.

Research policy has been closely co¬
ordinated with industrial policy: R and D
programmes have been designed to create
a technological capability in the key sectors

identified by industrial policy as important
for the future, and national laboratories

(about 20 in number) have been the focal

point for catalysing efforts of universities

and firms and disseminating research
results.

In contrast to Europe or the United

States, Japan has not until recently high¬
lighted the role of the small firm as a source

of innovation. However, a Small and

Medium Enterprises Agency within MITI
has enhanced efforts to upgrade the tech¬
nological level of these firms and made

technical and managerial consulting ser¬
vices available while a network of prefec-

tural laboratories has also helped meet
small firms' needs; this network -with

about 1 90 institutes, some of them esta¬

blished almost a century ago - has been

the major tool for diffusing technology to
small industry and is probably the most

remarkable achievement of its kind in any
OECD country.

Now the challenge is to build up an

autonomous technological base in the most
advanced sectors. Initiatives include the

"fifth generation computer" project, the
launching of "creative research schemes" in

advanced and interdisciplinary fields, the

regional "technopolis" concept, and Tsu-

kuba "Science City" which will host

Expo '85 beginning next March. Thus inno¬

vation policy is becoming more explicit and

involving new policy thrusts.

5. See Wirtschafts Woche "Risse im Kons-

ens", Dusseldori, 5 August 1 983.



Japan: upgrading skills and quality circles. Above: quality control at Sony.

It is too early to assess the likely success

of these initiatives. Japan has yet to

establish a scientific research base compar¬

able to those which have long been present

in the United States and Europe, and such a

base is essential to long-term technological
competitiveness. Moreover, creativity in

new technological fields may require cul¬
tural and social features different from

those that have functioned so well in

assimilating and improving existing techno¬

logy. Thus "innovation policy" presents

challenges in Japan as much as in Europe or

the U.S. Results already obtained in such

fields as robotics, lasers and genetic engi¬

neering are, however, quite impressive.

The concept of innovation policy is quite
recent, and OECD countries are in a sort of

"learning phase". An important lesson can

be drawn from the experience so far: when

considering and assessing "innovation pol¬

icy", it is necessary to go beyond the

"visible" face and to identify the key actions

actually taken by governments to spur

innovation, even if they are embedded in

other policies the "hidden" face.

It seems possible to identify three basic

interrelated components of innovation pol¬

icy:

- Clear focal points must be created for

the national technological effort. Big

defense and space programmes in the
United States have had this effect, as have

the broad "visions" of Japanese industrial

policy.
- There must be a solid basis for accumu¬

lating and transmitting knowledge and
know-how. The U.S. experience exem¬

plifies the crucial role played by highly
advanced and developed research sys¬

tems, while Japanese experience shows

the importance of developing the capacity
to assimilate technology through education

and work-related training.

- There must be an appropriate climate for

innovation and entrepreneurship. This

means a clear framework for competition

and cooperation in industry, judicious reg¬

ulatory reforms, provision of incentives and

support for innovators, and the elimination

of institutional, bureaucratic, financial and

other obstacles encountered by innovators

and entrepreneurs.

Appropriate innovation policies seem to

be those which act effectively on all three
elements. Both the United states and

Japan have to a certain extent succeeded

albeit with different patterns. European
countries on the other hand do not seem to

have found their way as yet, either as

individual countries, or at Community
level.

The key issue is to determine which

policy actions are needed to provoke the

necessary behavioural changes and which

will have the strongest "leverage effect" on
the groups and organisations concerned.

The quality of the measures taken is much

more important than the expense involved.

The development of quality circles stimu¬

lated by government emphasis on the need

for improving productivity and quality

has probably been a much more important

ingredient in the success of Japanese

industry than the financial support provided

by the government. The reason is that

quality circles' methods have greatly con¬

tributed to overall management of firms.
They have developed intense knowledge

on the part of the factory worker and

enhanced corporate loyalty as the workers

are deeply involved in their firms' perfor¬
mance.

In the search for efficient measures,

there is a need for lucid analysis of the
behaviour of the actors concerned and the

driving forces which determine it. This

requires a kind of "systemic" approach,

which may transcend the debate between

"interventionist" and "liberal" ap¬

proaches6.

At a time when OECD countries are

experiencing profound technological

change and when the limits of classical

economic policies to tackle the issues

involved are becoming evident, innovation

policy appears to be a useful new tool for

formulating long-term economic policy and

managing structural change. Its concepts

and methods may also prove to be of use in

approaching the more complex issues of
Third World development.

6. See "Framing Innovation Policy" by Thierry

Gaudin, Head of the Centre for Forecasting and

Evaluation at the French Ministry of Research

and Technology, a paper presented at the

Workshop organised for the Tenth Anniversary

of the "Six Countries Programme", Bonn, 1 0-

1 1 May 1 984. He also contributed to elabora¬

tion of the chart on page 7.
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Venture Capital: Key Ingredient

in High-Tech Start-ups
by Rauf Gônenç1

Apple, Atari, Computervision, Rolm,

Microsoft, Digital Research, Per¬

sonal Software, VLSI Technology

are just a few of the dozens of well-known
firms with two common features: all have

been set up since the mid-1 970s and all are

concerned with information technology,
whether hardware or software. These

dynamic firms have created new kinds of

goods and services, lowered prices and

diversified applications of the new techno¬

logy2.

Yet the role played by these small

innovating businesses appears to be specif¬

ically American. In the other OECD coun¬

tries, most innovation technological,

industrial or marketing is the work of big

corporations, the few exceptions proving

the rule: Britain's Sinclair, Germany's Nix-

dorf, Norway's Norsksdata, Italy's DEA,

Japan's Sord, and Canada's Mitel.

The question is whether the dichotomy
between the United States and other coun¬

tries should be viewed with alarm. Many

government officials and economists,

observing the U.S. experience, tend to
think that, at least in the field of informa¬

tion technology, it is indispensable to

create small, specialised firms and that the

existence of such firms largely explains the

American lead in the field. While organisa¬

tionally the large firm is well geared to

mass-producing and diffusing these tech¬

nologies, it is often less effective in intro¬

ducing them onto the market or tailoring

them to particular uses. On the other hand,

the success of the large Japanese groups in
innovation in the field of information tech¬

nology is one indication that the U.S.

pattern may not be the only valid one.

But if one accepts the need for small

companies in high-tech industries, one

must look at how they can be financed.

Venture capital, generally thought to be the

most suitable form of funding for new
businesses and a trump card of the

American economy is thus of growing
interest to other countries which at best

have this financial system only in
embryonic form.

Is the American economy's

ability to create dynamic small
businesses such as those that

dominate California's Silicon

Valley or Boston's

Highway 128 due to the
specifically American financial

institution of venture capital?

What is Venture Capitalism?

The term "venture capital" as used today

has two quite distinct meanings. First, it

may refer to capital looking for high-risk

investment opportunities with high earn¬

ings potential. This definition covers all

such investment, whatever the origin of the

funds and however they are allocated.

Hence the funds of an investment pool

funded by oil companies and used to

purchase oil-exploration blocs, would, for

instance, qualify as venture capital

according to this definition.

The second definition, a considerably

narrower one, is used in what follows. It

refers to capital committed by a large

shareholder to the formation and start-up

of small firms specialising in new ideas or

new technologies. Venture capitalism in

this sense is not solely a matter of injecting
funds into a new firm. The investor must

also be able to supply the very special skills

needed to evaluate, set up and run the firm.

So defined, venture capitalism covers four

distinct types of financing, corresponding

to four stages in a firm's development.

Phase 1: Seeding finance

Before any firm is set up, an entrepreneur

has an idea which has not as yet taken

technical or commercial shape. The role of

the venture capitalist is to finance the

entrepreneur and in some cases a small

development team while he develops

precise specifications for the new product

or service and sets up a business plan. This

stage may take up to a year and call for an

investment of up to $300,000. It is the
most hazardous and difficult for the venture

capitalist since he has very little on which

to go in assessing the project which may or

may not prove feasible in the end. (Ac¬

cording to one estimate, 70 per cent of

business projects are abandoned at the end

of the seeding phase.)

Phase 2: Start-up finance

This is the stage at which the venture

capitalist will most often become involved.

A firm has to be set up to produce the

envisaged good or service and to carry out

the technical and commercial plan. The

operation's viability is still uncertain, but

the venture capitalist can evaluate it on the

basis of the detailed plan. If he commits

himself, he will deploy his management

skills to help the operation succeed. It is

estimated that the start-up stage takes

about a year and may call for investment of

upto$1 million. The risks are considerable,

and venture capitalists often prefer to

spread them by sharing the financing.

Phase 3: Fledgling finance

The firm now has a product or service on

the market but still no brand image or sales

network, perhaps not even its own produc¬

tion system. Putting these in place may

take several years and call for as much as

several million dollars' investment. During

this phase, the business faces established

competitors, and the venture capitalist is

needed because the firm's own profits are

too small for it to withstand the competi¬

tion. Nor has it access to other sources of

funding (its assets will not be sufficiently

tangible to satisfy banks, and it will not yet
have been listed on the stock market). In

most cases the firm will also lack the

1. Information, Computers and Communica¬

tions Policy Division.

2. "The Role of Venture Capital in the Growth

of Information, Computer, Communications

Industries"; OECD, forthcoming.
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management skills needed to make it into a

full-fledged business. The chief difficulty at
this stage -the large amount of funds

needed - will generally be overcome by the

joint involvement of several venture capi¬
talists.

Phase 4: Establishment finance

The firm finally becomes established in

its market, either at the end of the fledgling
period - if the target market is small and

specialised - or later on if the firm is aiming
at a mass market. In the latter case,

establishment entails expanding the firm's

production and distribution capacity so as

to obtain economies of scale. This gener¬
ally calls for large-scale investment and

may require a final injection of funds from

venture capitalists.

In the United States this stage ends with

the firm being listed on the stock market,

nearly always over the counter, where

conditions of admission make it simpler for
medium-sized firms to issue stock to the

public. This is the point at which venture

capitalists realise their investment: using

this exit mechanism, they sell their shares,

make capital gains and, with the new

funding capability, look around for other

entrepreneurs in search of funds.

Another and quicker exit mechanism is

purchase by a large group. Since a firm may

be bought up, even at the fledgling stage,

the venture capitalist may realise his

investment and make capital gains earlier
on.

It has been estimated that the entire

cycle (four stages) in formation of a new
venture generally takes between five and

ten years in the United States, with the

average venture capitalist investing a total

of $500,000 to $700,000 in a single
business.

The course of events does not of course

always follow this model or meet the

expectations of investors. The recent his¬

tory of American venture capitalism is full

of striking success stories but also of

run-of-the mill projects and out-and-out

failures. Statistical evidence indicates that,

out of ten ventures, two are very success¬
ful, five become viable businesses of no

particular note and three end up in liquida¬
tion. This is true despite the fact that

venture capitalists are extremely selective

about their investment: they claim to look
into no more than ten per cent of the

applications that they receive and to accept
an even smaller proportion. The semi-
successes and failures are considered ine¬

vitable and part of the game. The rate of

profit thus varies considerably, but the
annual average is put at between 30 and

60 per cent an impressive figure, espe¬
cially as an average, but it includes remun¬

eration for the highly skilled work of eva-
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luating and "piloting" the firms con¬
cerned.

Who are the Venture

Capitalists?

The founding fathers of venture capi¬
talism in the United States are the Rocke¬

feller family which started a special fund
(Venrock) in the 1950s to finance new

technology companies and General Doriot,

who set up American Research and Devel¬

opment (ARD) in 1946 at MIT to finance

the promotion of advanced technology
developed in the major U.S. universities.

The market showed signs of taking off in

the early 1 970s but very quickly came up

against obstacles like tax increases (capital
gains on stocks rose from 1 5 per cent in

1 969 to 49 per cent in 1 976). By the same

token, the sharp cut in the capital gains rate

to 28 per cent in 1 978 and to 20 per cent
in 1981 is considered to have set off the

recent wave of venture-capital investment
(see chart).

Today there are five main types of
venture capitalist investors in the Uni¬
ted States:

Individuals

The most commonly mentioned and

romanticised category is not the most

important one. It consists of individuals

who have the funds and skills to risk their

personal fortunes in this activity. This
group, which includes several former heads

of companies, is thought to have invested a
total of $500 million in the market up to
1981.

High-tech mutual funds

Finance pools specially devised to

operate in this market play the greatest role

in venture capitalism. Each is funded by a
number of backers (with individual shares

of $200,000 to $750,000 in a total of

$6-$7 million or more) and is managed by
partners who receive a commission on

profits. The backers are usually traditional
finance institutions (30 per cent of the

inflow comes from pension funds, though

to date such institutions have invested only
one per cent of their assets in this sector).

The partners, who control considerably

larger amounts than any single individual,

are recognised experts who come from

extremely varied backgrounds manage¬

ment, engineering, law, journalism, etc.

with bankers (perhaps significantly) very
much under-represented. In mid-1983

there were apparently more than 400 high-

tech mutual funds in the United States. Up

to 1 981 they are thought to have invested
between $1.6 billion and $2.5 billion in

innovative firms.

A recent trend, resulting from their

success, is for some of these high-techno-
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C. GROWTH OF JAPANESE HIGH-
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logy mutual funds to become joint stock

companies, with a market quotation. They

can then collect larger amounts of capital

(for the most part between $15 and
$100 million) and, by investing in more
ventures, diversify and so reduce their risk

but also their chances of spectacular

returns: funds with over 30 investment

projects have an average rate of return very

close to the average for all venture capital

operations in the United States. The largest
companies are Merrill Lynch Venture

Partners (set up in March 1983, collected

$830 million within a few months), Fidelity
Technology Fund (capital: $700 million),
Twentieth Century Ultra ($500 million),
Alliance Technology Fund ($180 million)
and Constellation Growth Trend

($165 million).

Small business investment companies
- SBICs

These are finance companies regulated

and licensed by the Federal Government.

They can borrow up to three times their

capital from government agencies, and

their role is to support the creation and

competitiveness of small business. Num¬

bering between 350 and 400 throughout

the United States, they are thought to have
invested $1-$1.5 billion in ventures up to
1981.

Investment banks

Venture capitalism of this type is still a

tiny fraction of the banks' operations and of

the venture capital market itself. It is

possible, however, that the structural diffi¬
culties of their traditional clients and the

growing importance of small high-tech

firms will encourage the banks gradually to

expand their stake in this area.

Company subsidiaries

The venture capital divisions and subsid¬

iaries of General Electric, Xerox, 3M,

Exxon, Acme-Cleveland, and Olivetti (in the

United States) are particularly well known.
They have generally been set up to pro¬

mote internal markets in capital, techno¬

logy and skills, in order to ensure that their

allocation of resources to high technology

is more flexible and efficient, but they also

invest in outside projects that are relevant

to the development and technological div¬

ersification of their group. They carry con¬

siderable weight in the venture capital

market and are thought to have invested

over $1.5 billion up to 1981. The recent
trend for several firms in a given sector to

set up R & D partnerships may be related

to this type of venture capital invest¬
ment.

Who Uses Venture Capital?

The number of entrepreneurs interested

in attracting venture capital has increased
substantially in the United States, espe¬

cially in the 1 980s for two reasons:
The wealth of new basic technologies

(electronics, data processing, new materi¬

als, biotechnology, etc.) has provided
exceptional opportunities for innovation.

With the economic crisis, the R&D

activity of most major industrial groups has
become more selective, and some projects

have been suspended or abandoned. This

has encouraged the researchers and engi¬

neers involved to develop their own work

outside of the parent company, either

individually or as teams.

The number of projects submitted to

venture capitalists is estimated at
about 1 0,000 in 1981, but the proportion

of serious applicants is estimated to be far
lower (in 1981 the 200 largest venture

capitalists supported no more than
800 ventures)3. The difference is due to the

fact that venture capitalists evaluate pro¬

posals far more in terms of the professional

background and past technical achieve¬

ments of applicants, than the content of

their ideas and projects. Thus the "effective
demand" for venture capital comes essen¬

tially from a university and industrial elite

- an expanding group but still strongly
concentrated on a limited number of firms,

industries and geographical areas. This
feature is sometimes considered a weak¬

ness of U.S. venture capitalism. It is said to

keep investors from making an objective
evaluation of the potential of proposals
from outside the elite circle. The most

telling case is that of Tele Video, set up

in 1 976 by a University of Utah engineer of
Korean origin, who failed to obtain any
venture capital support. Initially funded
with a loan secured against the the owner's

car and furniture, Tele Video has become

the joint world leader in high-definition

display screens, alongside IBM.

How Big is it?

The impressive growth of the American
venture capital market has resulted in a
total stock of such investment of between

$5 and $10 billion by the end of 1983

(assuming an investment cycle of at least

five years, with amortization concentrated

at the end of the cycle.)

At first sight, this investment stock

seems quite marginal in the context of

United States industry (the assets of IBM
alone were over $30 billion in 1983). But

venture capital is usually invested in busi¬

nesses generating very high value added,
and the cumulative stock of investment

in historic values is a quite inadequate
measure of the actual economic value of

this investment.

At the request of the U.S. Senate, the

Congressional General Accounting Office
(GAO) made calculations of the macro-

economic impact of venture capital invest¬

ment. Taking a sample of 72 firms set up

during the 1 970s with venture capital

backing, GAO calculated that venture

capital investment totalling $209 million
generated:

a cumulative turnover of $6 billion

1 30,000 jobs

$900 million in exports
$450 million in tax revenue.

Purely for illustration, if the same coeffi¬

cients were applied to the cumulative stock

of venture capital investment in 1 983 (say
$10 billion) the corresponding figures
would become:

A cumulative turnover of $285 billion

$42 billion in exports
$21 billion in tax revenues

Although purely conjectural, these figures
reveal the far-reaching macroeconomic

implications of the existence and operation
of venture capitalism. However, the eco¬

nomic impact of such investment is much

greater for some sectors of the economy

since it is by definition directed to high-tech
areas.

And in Other Countries?

To strengthen their industry's capacity
to innovate, several Member countries

other than the United States are now

3. In 1983, D. Valentino, one of the finan¬

ciers of Apple Computer said he received

1 50-200 business proposals a month, of which

he would take up only one or two.
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Outside of the United States, it is the big firms that innovate. The exceptions prove the rule. Three of these are: Norskdata in Norway, to left, Britain's
Sinclair to right...

devising measures to encourage a
domestic venture-capital market: granting
generous tax concessions for investment in

start-up firms, increasing the capital of

semi-public funds and agencies acting as

venture capitalists (British Technology
Group in the United Kingdom, Sofinnova in

France, for example), creating or deregu¬
lating over-the-counter stock markets (the

Unlisted Securities Market in the United

Kingdom, the Second Market in France, the

new regulations for the Tokyo over-the-

counter market) and guaranteeing invest¬
ment in and bank loans to start-up firms
(through MITI's Centre for the Develop¬
ment of New Technology Enterprises in
Japan, the French Ministry of Industry and
Research, the Lastenausgleichsbank and

VENTURE CAPITAL IN THE INFORMATION,

COMPUTER, COMMUNICATIONS INDUSTRIES

Many of the leading firms in this
sector were started with the support

and sponsorship of venture capitalists.

Semi-conductors: Intel - the in¬

ventor of the microprocessor- is the

best known case, sponsored in the late
1960s by venture capitalists. More

recently, several promising firms have

been set up with venture capital backing
in the semi-custom chip segment: LSI
Logic (1980, $10-$1 5 million of ven¬

ture capital funding), SEEQ (1981,
$15 million) IMP (1981, $21 million),
and VLSI Technology (1981, $35 mil¬
lion).

Computers: The standard examples
are Digital Equipment Corporation
(DEC), the founder of the world mini¬

computer market, which was set up in

1965 with $70,000 of venture capital
and, ten years later, had a stock market

value of $500 million, and Apple Com¬
puter, the founder of the world micro¬

computer market, set up in 1977 with

$350,000 of venture capital and valued
at $200 million on the stock market

in 1 983. Tandem Computers and Con

vergent Technologies are also front-rank

firms promoted by venture capitalists.

Peripherals: Qume (printers), Dysan
(disks) and Tandon (disk drives) are

major success stories financed by ven¬
ture capital.

Telecommunications equipment:
Though the market is dominated by

large and technologically sophisticated
manufacturers, a then independent firm

such as Rolm managed to establish itself
with products (PABXs) developed with

venture-capital backing. (Rolm is being
taken over by IBM.)

Computer services/software:
Many of the major technical and com¬
mercial success stories of the re¬

cent period have been financed by ven¬
ture capitalists. Personal Software,

Digital Research, Microsoft, Telesoft,

Micropro, Software Publishing, Lotus.

Venture capitalists play a special role in
this sector because of the reluctance of

banks and capital markets to finance

these companies, whose assets and

output are "intangible" (see page 20).

Ministry of Research and Technology in
Germany). On the other hand, there has
been a recent trend towards international¬

isation of venture capitalism. United States

venture capitalists are doing business on
the venture capital markets of other OECD

countries and vice versa. This may help
spread the practice throughout the OECD
area.

These schemes are still experimental,
and success varies from country to coun¬
try. Against the background of the Amer¬

ican experience, they prompt five main
comments. Three have to do with the

supply side of the venture capital market
and two with demand.

Supply

The venture capital market is not cut off

from other financial markets: upstream it is

funded largely by the traditional financial

institutions, and downstream it presup¬
poses the existence of active stock markets

which allow venture capitalists to "exit"

and reinject their funds into fresh projects.
Plans to support national venture capital

markets must therefore be accompanied by
vitalization and adaptation of other capital
markets, which in turn entails appropriate

legislation, fiscal measures and a dynamic
financial community.

Management skills and the ability to

evaluate the potential of a company are as
important to a venture capitalist as the

capital itself or the ability to take great risks

in the hope of high profits. Building up a
stock of such skills at national level is

probably a longer and more critical process

than the redirection of capital flows to this

type of investment.
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them are considered to be still unresolved

by the instruments of international law now

in force: liability and security, rights to
data, applicable law, authentication of

information and taxation of data circulating
in networks2.

Some of these questions have been

studied in detail and defined more rigor¬

ously. The question of liability, for example,
has been investigated in the context of
computer crime3. OECD work in this field

aims at ensuring that the instruments of

international penal cooperation operate
efficiently and are adapted to this new

technology so as to prevent the emergence
of computer crime "havens".

Data Rights

Although the question of "rights" (which
embraces copyright but is a broader con¬

cept) has been partly resolved for personal
data, it arises in acute form when a

copyrighted work is stored in a data bank

to which remote access is possible. The

legal status of such a work projected on a

screen may differ from country to country,
with the result that someone from a

country in which copyright law covers

screen projections can call up a work from

another country where such projections are

not protected without paying copyright.

Similarly, confidential information may be
deprived of protection if it is considered

confidential in one country but not in
another. These differences can obviously
distort or nullify the application of national
law.

Jurisdiction and Conflicting
Laws

These examples show how important it

is to be able to establish which country's
law should apply in such situations. In

criminal law, territoriality has been the

traditional test of jurisdiction. But since it
can be difficult to decide where an offence

has been committed, the territoriality prin¬
ciple can hardly be applied. This means that

two countries may each consider them¬

selves to have jurisdiction and, if their

respective laws differ, may rule differently

on the same case. It can also happen that

no country will accept jurisdiction: indi¬

vidual acts, which together would consti¬

tute an offence if they had been committed

in a single country, will not do so if each act

is committed in a different country, and if,

under the laws of that country, the act does
not in itself constitute an offence.

Authentication of Information

The problem is made more complicated

by the very nature of information. Individ¬

uals' rights to information are still rather

vaguely defined; and, when they are, there

can be differences in scope between coun¬
tries. As the information in transborder

data flows is very easy to modify, it can be

hard to prove what the original content

was. This raises the problem of the admis¬

sibility of computer- processed information
as evidence before the courts or even in a

contract or other legal matter of which the

law has to take cognizance. Some coun¬

tries have begun to amend their laws on

evidence to allow for this. It is important to

prevent conflicts in the way individual

countries handle the problem because dif¬

ferences could create difficulties in using
transborder data flows to conduct interna¬

tional trade. But the intangibility of data

has other consequences as well.

Taxation and Duties

Since it is hard to calculate the economic

value of a good that is intangible and easy
to alter, as is the case with telesoftware,

how can any tax or customs duties be

applied? Another difficulty stems from the
fact that the taxation status of data circu¬

lating in networks across borders is still

unclear, since no legal status has been

given to data in transit through a country.

Present thinking seems to be that the law

of the transit country should not apply.

Among the many other problems that

have arisen, the protection of software

problem must be solved quickly because
otherwise international use of software

will infringe the property rights of its

designers. More broadly, if transborder

data flows are not to cause infringement of

Member countries' laws, adequate solu¬

tions must be found for all these problems

as quickly as possible. a

2. An Exploration of Legal Issues in Informa¬

tion and Communication Technologies,

OECD, 1 983. The section on transborder data

flows is by Jon Bing, Petter Forsberg and

Erik Nygaard of the Norwegian Research Center

for Computers and Law.

3. See Computer Crime, OECD Observer
No. 127, March 1984.

Government Policy and

Biotechnology:

Four Key Issues
by Bruna Teso and Salomon Wald 1 ,

Experts agree that biotechnology is

likely to be the last technological

revolution of the 20th century,

bringing about vast economic and social

changes through its impact on health,

nutrition, the environment and energy.

However, biotechnology is also one of the

oldest manufacturing activities. Man

learned to produce bread, wine, beer and

cheese very early but without under¬

standing the process of fermentation or the

fact that yeast, which has been used for

thousands of years, is a living organism.

What has led to the present upsurge of this

technology are scientific discoveries which

permit better understanding and control of

fermentation as well as of many processes

of microbial, plant and animal life. The

invention of genetic engineering, using
recombinant DNA and other methods, has

provided a new and powerful tool with

which to modify living organisms for indus¬

trial, agricultural and medical use, not by

trial and error as in the past, but in a

planned and scientific way. The economic

stakes are high.

Clearly, industries that deal with living

organisms have special problems and raise

challenges that are different from those of

other industries. These problems and chal¬

lenges are faced by virtually all countries

having a biotechnology potential or capa¬

bility. OECD's Committee for Scientific and

Technological Policy, which includes these

countries (many have joint ventures across
borders) has chosen to focus its efforts on

what Member countries consider to be the

four most crucial issues in the field.

1. Safety and Regulation

As recent headlines demonstrate, safety
is at the heart of public and governmental

concern with biotechnology. As early as
1973, some of the scientists involved

issued warnings about the potential

hazards of biotechnology and particularly

one of its branches, genetic engineering.
Two years later, scientists themselves

reached a consensus (at an international

conference at Asilomar in California) on

safety measures to be adopted for labora¬

tory experiments with recombinant organ¬

isms. Specific guidelines set up then for.
conducting research have since been

relaxed as improved scientific knowledge
has indicated that the hazards were con¬

siderably overestimated at the time. Nev¬

ertheless, the original fears raised by the

scientists have not been completely

allayed; public understanding of the

problem has not kept pace with that of the
scientists.

Three recent events show that there is

still serious concern over this technology.
On September 1 983, the District Court of

When biotechnology moves from the laboratory
manufactured by ICI in the United Kingdom.

Columbia, in the United States, opposed
the decision of the National Institutes of

Health to release into the environment a

recombinant DNA organism that protects

plants from frost injuries. More recently a

suit was filed, again in the United States,

against experiments aiming at injecting a

human gene, coding for the growth hor¬

mone, into animals so that they could

become a cheaper source of meat. Opposi¬

tion has also been expressed in other
countries.

Thus the concern focusses now not on

contained laboratory research, which

after ten years of experience is consid¬

ered by most people to be safe, but on the

large-scale use of modified organisms in

industry or in the environment and on the

ethical aspects of genetic engineering. As

recombinant organisms move out of the

laboratories and into the factories for large-

scale production, containment becomes

one of the priority issues. Safety measures
in factories where the volumes handled

reach hundreds of thousands of liters

cannot be extrapolated from laboratory

conditions where experimental cultures

normally do not exceed 20 liters in volume.

A rare event in the laboratory becomes

much more probable on this large scale.

The problem is to ensure adequate contain¬

ment of the various operations in the

production process, particularly when

dealing with dangerous pathogens or tox¬

ins. Strict safety precautions, sometimes

even stricter than required, are already

being taken by industry in new production

units dealing with genetic engineering.

Industry is confident of the safety of

biotechnology for several reasons. Com

pared to the laboratory, industrial strains

have the advantage of being well charac¬

terised before they go into production, and

they are also generally enfeebled. Further¬

more, industry has long experience and a

good safety record in handling living organ¬

isms, harmless or pathogens, for the pro¬
duction of food, antibiotics and vaccines.

What still remains uncertain is what safety

requirements are appropriate and what

levels of containment should be assigned

to different organisms. Clear codes of

practice should be devised in concertation

with government and would benefit the

public as well.

Agricultural and environmental applica¬

tions raise different concerns since, con¬

trary to what happens in industry where

enfeebled strains are used, the organisms
are deliberately engineered to survive in

order to accomplish the desired function
and are of course not contained at all. For

these reasons, risk assessment must be

conducted with extreme care. The difficulty

in weighing the potential risks of such

applications is due to the fact that there is a

very complex interaction between living

organisms and the ecological system and

very little information about the links is
available.

How should assessment for industrial

and environmental applications be carried

out and what schemes of regulations or

guidelines should be developed? The

problem is by definition an international

one: micro-organisms do not respect

national borders, and different safety requi-

1 . Division of Science and technology Poli¬
cies.

to the factory, containment becomes a priority issue. Below: the animal feed, Pruteen, being
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rements could create trade barriers. More¬

over, scientific knowledge on these mat¬

ters is not limited to a single country.

It is in response to these concerns that

OECD countries have set up a special ad

hoc group of scientific experts having
governmental responsibility to monitor the

safety question and to discuss regulations
and their possible international harmonisa¬

tion. The group's mandate applies to "or¬
ganisms" which includes, in addition to

micro-organisms, plants and animals since

the application of genetic engineering tech¬
niques to these higher organisms is moving
very fast.

The first task of the group will be to

review the differing country safety policies
for genetically engineered organisms in
industry, agriculture and the environment.

The review is particularly timely because of
the divergences between countries. Some

are now discussing new legislation while
others have not even assessed their

needs.

The group's second task is to identify
scientific criteria which could serve as the

basis of guidelines or regulations. An inves¬

tigation into the safety of genetically engi¬
neered organisms for industrial, agricul¬
tural and environmental purposes neces¬

sarily means entering partially unknown
territory. It is very likely that handling
genetically engineered organisms will not

entail risks different from those raised by
conventional organisms, but a prudent

course of action is necessary to take
account of potential dangers.

As a prerequisite to setting criteria there¬

fore, the components of the risk must be

identified and analysed. A common
approach to risk assessment would allow

governments to monitor the fast-moving

area of biotechnology in industry and in the

environment without stifling its progress.

At the present moment, more than half

of OECD's 24 Member countries are

already engaged, to different degrees, in

industrial applications of biotechnology

with genetically changed organisms. Ap¬
proximately ten countries follow the United

States' National Institute of Health guide¬
lines, which entail a voluntary system of
notification by industry. Whether this

system is adequate is still a matter of

debate. What is clear is that governments
must continue to play an active role in

promoting safety procedures in biotechno¬

logy. They must also ensure that such

procedures are flexible enough to keep

pace with the rapid development taking
place in this field.

2. Patent Protection

Patents can be considered an instrument

of innovation policy, especially for govern

ments which prefer indirect to direct mea¬

sures, in that patents encourage inventors
by providing opportunities for financial

reward. This is true for all inventions, but

even more so for biotechnology in that the

chemical and pharmaceutical companies
which presently carry out a large part of all
biotechnology R&D have traditionally
relied on patents and are well versed in how
to handle them.

But there are more substantive reasons

why the patent issue is so crucial to the

future of biotechnology. There are basic

differences which separate microbiological
from all other inventions the fact

that the starting material of most biotech-

nological processes, the micro-organism, is
living and self-replicating under suitable
conditions. A second difference is that a

micro-organism cannot easily be described

verbally or with a formula in the way that,
say, a chemical compound can. As patent

law requires that an invention covered by a
patent claim must be disclosed to the

public, and as this disclosure must be

repeatable by a person skilled in the art,

biotechnology has raised new legal and
scientific questions and has challenged
traditional principles and procedures of
patent law which are often based on 1 9th

century science and technology.

Many countries have found an innovative

legal response as a first step in solving the
difficulties inherent in the patenting of living
matter. Instead of depositing a description

of the invention, together with the patent
claim, the micro-organism itself can now be

Biotechnological inventions can be patented by depositing the living micro-organism with a culture
collection recognised by patent offices. Below: the Collection of Animal Cell Cultures in the United
Kingdom which opened in July of 1 984.

physically deposited, not necessarily with
the patent office, but with a culture collec¬

tion recognised by that office.

Since the essence of patenting is that it
should be valid worldwide, an accord was

reached in 1 977 on an international frame¬

work - The Budapest Treaty on the Inter¬

national Recognition of the Deposit of

Mircro-organisms for the Purposes of

Patent Procedure, signed by 15 coun¬
tries.

However, there are differences between

countries regarding some aspects of the

deposit requirement, for example the time
when the micro-organism must be depo¬
sited, and who may have access to this
deposit. There are also differences in the

laws and regulations which govern release
of the deposited micro-organisms to the
public. The time and the conditions of this

release vary widely between countries and
have led to considerable debate. Should

the micro-organism be released together
with the compulsory first publication of the

patent application, as in some countries, or

only when the patent is granted, as in

others? The biotechnology industry is wor¬
ried about deposit and release conditions in

some countries. It fears that a competitor

could take the micro-organism and repli¬
cate it before a patent is granted or, when

the patent is granted, through infringement
of patent rights which might be difficult to
prove. Improvement of deposit and release
conditions, and some additional measures

of international harmonisation, would allay
these and other fears.
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Production of interferon through genetic engineering at the Fujisaki Institute of Hayashibara
Biochemical Laboratories in Japan.

A second issue is raised by claims to

naturally occurring micro-organisms. The

law says that only an "invention" is patent¬

able not a "discovery". Accordingly, few
countries accept claims to naturally occur¬

ring micro-organisms without restriction.

But several micro-organisms which have

been, so to say, "found" in nature have

turned out to be very useful in industry. It

must be added that the act of "finding" is
no quick or easy procedure but one that

requires years of costly R and D, involving

isolation, purification, toxicity testing, etc.

This work is, scientifically and technologi¬
cally, no less demanding than work with

genetically engineered, that is "invented"

micro-organisms. Should such work not

also be worthy of patent protection?

A third issue is related to the problem of

plant protection. In most countries, new

plant varieties produced by plant breeders

fall into the domain of special Plant Variety
Rights. In the past, new plant varieties

have been the result of a complex, often

protracted trial-and-error process which

was not amenable to written, scientific

description and repetition, hence not

patentable. But the new genetic engi¬
neering techniques and the fast advances

in plant genetics have opened up the

possibility of reproducing plant breeding
successes and hence pose the question:

should it not be possible to cover them by
patent protection as well?

A fourth issue: many inventors in the

field of biotechnology are academics and

have a traditon of open communication of

their results. In fact they may be bound to

publish or perish. But if they publish, the

information comes into the public domain
and can no longer be patented. So the

academic choice becomes publish or patent

unless, that is, there is a "grace period"

which allows the inventor to publish first,

then patent within some specified time

period without losing his patent rights. (If
there is such a grace period, the inventor

can both publish and patent.) Only a few

OECD countries have a grace period, how¬
ever, and this seems to give them an

advantage over countries which do not.

3. Long-Term Economic

Impact of Biotechnology

The likely impact of the "biotechnology

revolution" on the economy and society

was one of the first issues to be publicly

discussed, and gave rise to strong disa¬

greement. To some, biotechnology was

simply a technical tool one among
many of the chemical and drug indus¬
tries, in their continuous search, more than

a century old, for new processes and

markets. To others, biotechnology her¬
alded the greatest socio-economic revolu¬

tion of man since the prehistoric invention

of agriculture.

More recently, the polemic has ceased,

and doubts about the prospects of this

technology seem to have been largely
dissipated. Interest has focussed instead

on how long it will take for the "biotechno¬

logy revolution" (the term is now widely
accepted) to have a major economic impact

10, 20 or 50 years - and in which

sectors the impact will be felt first and

most public health, the pharmaceutical

industry, food, agriculture etc. A number of

biotechnological advances seem to have

been more rapid than predicted by the

experts. Already, the new technologies are

penetrating industry. There are hundreds of

industrial firms, big and small, in the OECD

area using or producing biological mole¬

cules or micro-organisms, with a combined

annual turnover equivalent to many billions

of U.S. dollars, not counting any of the
traditional industries involved in manufac¬

turing fermented foods and beverages.

The basic facts and figures that would be

necessary to investigate the long-term

economic impact are not yet available, but

the international biotechnology industry
feels that it will soon be able to contribute

to such a study, as many biotechnology
products and processes have reached the

industrial production stage.

From the beginning, biotechnology has
had a strong international basis, with

numerous R and D, industrial and other

links extending across national borders.

Also, it is a reasonable working hypothesis

that the main economic and social impact

of biotechnology is likely to be quite similar
in OECD countries.

Some of the questions that will be

addressed by OECD: What will be the

capital and energy-saving effects? What

will be the employment effects, if any?
How about the impact on international

trade in agricultural and other organic
commodities? On industrial structures?

4. Government Policies

and Priorities in

Biotechnology R and D

Linked to the question of long-term
economic impact is that of research priori¬

ties in biotechnology R and D since, to

some extent, the economic impact will

depend on these R and D priorities. Con¬

versely, government R and D decisions will

depend on their appraisal of the likely
economic consequences of the research as

well as commercial opportunities. There is

a strong and increasing interest, nationally
and internationally in government policies

supporting biotechnology research and

development. Obviously, because of the

competitive nature of this new technology,
international comparisons of such policies

are of particular interest to governments.

OECD's work in this field will focus on a

number of issues. One is the priorities of

various OECD countries in their support of

biotechnology R and D; it would probably

be more interesting to find out where these

priorities differ rather than where they
coincide. Another issue is that of so-called

orphan fields in science and technology

which are relevant to biotechnology

those which industry is neglecting and
which may, therefore, require government

support. A third issue is how to overcome

the shortage of qualified biotechnologists
through training and higher education. A

fourth issue is how to strengthen industry-
university cooperation or in some cases

how the independence and openness of

basic research can be protected against
strong commercial interests.
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Software -

A New Industry

by Rauf Gônenç

The computer service industry is one of the fastest growing in the OECD. Its sales have been increasing by 10 to
20 per cent a year since the mid 1970s in almost all OECD countries (see chart). Certain particularly strong
segments of the market may be growing even faster perhaps by as much as 30 to 40 per cent1 .
This growth is the bellwether of another, more general phenomenon common to all OECD countries where
information technologies are spreading rapidly: the spectacular growth of investment in software development,
not only within the specialised computer service industry but also in the user and hardware industries. More than
half the software produced in OECD countries comes from the data processing, automation and electronic

engineering departments of the user companies, and the software supplied by hardware producers accounts for
about 60 per cent of the market for software (excluding internal markets).

In the 1970s, the steady growth of

software expenditures which was in
marked contrast to the fall in the cost of

electronic and computer hardware gave

rise to the notion of a "software bottle¬

neck" in computer circles. The term referred

both to the diverging costs of software and
hardware (software costs came to exceed

those of hardware in information techno¬

logy applications in the early 1 970s) and to

the fear that there would probably be an

absolute shortage of software experts in
the OECD economies while demand for

software would continue to grow. And it

was thought that the shortage would be

aggravated by the slow progress of pro¬

ductivity in software production.

In the 1 980s, the software bottleneck is

still a matter of concern but the nature of

the problem has changed: great technical

progress has taken place in the production

of software (new languages, new program¬

ming techniques and computer-aided soft¬

ware engineering). There are new genera¬
tions of hardware and software (micro¬

computers, distributed processing, new

systems software, integrated software

systems...). Users' electronic and com¬
puter departments have been rationalised

and reorganised (creation of specialised
subsidiaries, the concept of "Info-

centre"...), and the computer services

industry2 has seen a spectacular growth of
specialised software firms which have

adopted industrial methods of organisa¬

tion, production and marketing. These

companies are exceptionally dynamic.

WHAT IS SOFTWARE?

The ISO (International Standards

Organisation) has adopted the following
definition of software: "intellectual crea¬

tion comprising the programmes, proce¬

dures, rules and any associated docu¬

mentation pertaining to the operation of

a data processing system. Software is
independent of its carrier media. "

Software is central to all types of

information-technology applica tions.

Computer and word processor systems,

industrial automation systems, data
banks, communications and telecom¬

munications systems, electronic fund

transfer systems, industrial products

based on microelectronics, air, sea and

road transport-control systems and the

various national defence systems all

operate through software.

Software packages are standardized
software, offered on the market as a

finished product. They are distinct from

custom software which is developed on

the basis of individualised specification

of the needs of a given electronic or

computer system. Much less costly than

custom-built software, the packages

account for an increasing part of the

market and are spreading rapidly in
microcomputers (for home and office)

but also in traditional computing and
even in industrial automation.

They have made software their specialised
field; they are persuading users that, in this
area of business, they have the expertise

that is required; they are competing with
hardware makers in systems software

where the latter have already established

themselves and are vying with each other

in a market which has few barriers to entry.

They have developed and marketed the
most advanced computer languages (Ada),

computer-assisted software engineering
techniques (Argus, Muiltipro), fourth-gen¬
eration integrated software (Focus, No¬
mad, IDMS), the systems software for
microcomputers (MS-DOS, CP/M) and
software packages for microcomputers (Vi-
sicalc, Lotus 1-2-3, Wordstar). This spe¬

cialised industry, which at the beginning of
the 1 970s was thought to be a passing

phenomenon useful for filling gaps caused
by an overload on the hardware makers
and slow adaptation on the part of users,
has in the end made the most striking

technological and commercial break¬
throughs in this field3.

1. Software -An Emerging Industry, to be

published by OECD in early 1985.

2. The computer services industry has four

segments: data processing services, profes¬

sional services, software products and turnkey

systems. The second and third of these seg¬

ments are almost totally specialised in soft¬
ware, while the first and fourth also include an

increasing amount of software production.
3. This does not of course mean that the

users and hardware producers have not made

major contributions (IBM's Infocentre,
ATT's Unix).
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Challenges

Despite its remarkable growth, the com¬

puter services industry is presently facing
technical, commercial and financial chal¬

lenges: the operating and competitive prac¬

tices of firms are changing, and it may be

difficult for many to adapt.

More sophisticated technologies

The increasing complexity of hardware

and operating systems, the appearance of

new software generations and sophisti¬

cated software engineering techniques,

and the growing requirements and con¬

straints of users impose more demanding
conditions on software creators. Whether

developing software packages, customs

software or integrated turnkey systems,
the software houses now need much more

sophisticated equipment and people than
in the 1970s.

Scarcer human resources

The human resources capable of

assessing and applying state-of-the-art

opportunities have become very scarce.
Since the rate of innovation does not

always allow time for the employees to
learn new skills, software houses are

looking to the external labour markets

where the qualifications they seek are

becoming costly. The exceptionally high
rate of turnover in the industry (from 1 0 to
more than 50 per cent in France and the

United Kingdom) is a special feature of the

problem. It speeds up the spread of know¬

ledge through the industry and invigorates
the labour market but also provides little

return on in-house training investment for
university graduates, which can amount to

as much as 6 per cent of sales according to
an industry association estimate.

The packaged software challenge

The risk of technology gaps among
computer service firms looms larger than in

the 1 970s when software houses offering
custom services had little competition and

so were not obliged to keep up too closely
with the state of the art. But in the 1 980s,

the package-software phenomenon com¬
pelled the software houses to become

much more competitive, both at home and
abroad.

The development of software

packages

The most immediate response to the

challenge of software packages for many
software houses has been to develop
packages themselves. But apart from the

technological prerequisites, this strategy
implies substantial development invest¬
ment for an uncertain return. Packages
involve very different costs and risks from
traditional custom-made software.

Software packages are highly competitive and involve costly marketing techniques.

Marketing software packages

Packages also require a marketing
activity out of all proportion to that needed

for custom software: promotional cam¬

paigns must cover the whole potential
market so as to reduce long-run costs. (The
large-scale and successful launch cam¬

paign in 1983 for the 1-2-3 integrated
microcomputer software is estimated to

have cost about $3 million.) Most software

houses cannot handle such an operation

and have to go through several interme¬
diaries (manufacturers, publishers, distri¬
buters, dealers etc.), with attendant costs

(the designer's share of a software package
for mainframe computers is estimated at

only 20 per cent of the final price). The
share is even lower (about 1 0 per cent) for
microcomputer packages, since there are
more intermediaries; but that is often offset

by larger sales volume.

Severe financial constraints

All these factors considerably increase
the financial burden of competition in the

growing sectors of the computer services
industry. This is a new constraint for most

software houses in these markets,

prompting them to seek new financial and

organisational arrangements. In the United
States, where these trends have been

taken furthest, there has been a very
marked increase in mergers and acquisi¬
tions in the industry: there were 87 trans¬
actions, with a total value of $688 million

in 1980, 118, with a total value of

$766 million in 1981, and 146 acquisi¬
tions with a total value of more than

$1 billion in 1983. Meanwhile a great
many competitive software houses which

have grown rapidly and wanted to keep

their independence have been going public:

in the United States, ten software houses

did so in 1982 and 20 in 1983, (MSA,

Pansophic, Lotus, MicroFocus and others).

But only an existing firm with an esta¬
blished market position can raise finance

through merger or an equity issue. Would-
be new companies cannot, and neither can

they hope to borrow from the banks, which

are very cautious about financing new
companies in this 'intangible' sector. The

principal remaining source of funds for the

entrepreneur is venture capital (see

page 1 1).

In fact, many newly created firms in the

sector have been funded and sponsored by
venture capitalists (Personal Software,

Digital Research, Microsoft, Lotus, etc.). In

the United States, 1 8 software houses

were formed in 1 980 with support from

venture capitalists, and 90 in 1 983, with a

total funding of $1 80 million. According to
certain observers, the lack of a fully devel¬
oped venture capital market in countries

outside the United States may be a major
factor in their comparative backwardness

in the package software market sector.

The challenge of integrated software

So-called "fourth generation" software

towards which the industry is now moving
involves close interconnection between

systems software, applications software

and databases. This raises a tricky problem
for the software houses: how to remain

competitive without becoming software

"superproducers" i.e. without being able to

offer full integrated software systems.

Only a few software houses (Cincom, ADR,

Cullinet) have already chosen the superpro-
ducer route. Most software houses will

have to make their products compatible

with those of other firms. In this case, they
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COMPUTER SERVICE REVENUES

UNITED STATES

$ billion

Source: INPUT/ADAPSO 1 983; Quantum Science ECSA.

EUROPE

$ billion

Source: INPUT/ADAPSO 1983; Quantum Science ECSA.

face difficult choices about which firms'

products and standards to be compatible
with.

One innovative response to this chal¬

lenge, particularly in the United States, is

for software houses with complementary

specialisations to enter into technological

and marketing co-operation agreements. In

this way, the firms concerned can offer

integrated software and exploit the syner¬

gism of their technical skills and marketing

resources, while sharing the heavy invest¬

ments, and still maintain a degree of

flexibility in their technical and environ¬

mental options. Such co-operative agree¬

ments have brought together conventional

software houses and microcomputer soft¬

ware specialists for the purpose of devel¬

oping integrated, distributed software sys¬

tems (ADR and Visicorp, Visicorp and
Informatics, Cullinet and Information

Science, Computer Associates and Infor¬

mation Unlimited, Martin Marietta and

Mathematica).

The challenge of the manufacturers

At the same time, software houses are

having to re-position themselves vis-à-vis
the new hardware and software strategies
of the manufacturers. This involves fol¬

lowing up or even anticipating the introduc¬
tion of new hardware and software by the
manufacturers. Since manufacturers aim to

dominate certain software segments and

to co-operate more closely with software

houses in others, and since they organise

their information and pricing policies and

JAPAN

billions of yen

marketing accordingly, software houses

will have to rethink their strategies and

their specialist market slots.

Internationalisation of the

Market

In software transactions, buyers and

sellers should ideally be geographically

close to each other for ease of training,

documentation, maintenance, etc. Nev¬

ertheless, many software houses have

been fairly vigorous in offering services and

products in foreign countries, sometimes in
association with local software houses,

sometimes by establishing direct subsidiar¬

ies. But because of the geographic con¬

straint, such subsidiaries cannot be just

marketing units: they have to possess the

necessary technological know-how and

resources to carry out design and sophisti¬

cated maintenance. Many subsidiaries

have been set up after a preliminary phase

of co-operation with a local service com-
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pany, enabling the parent company to see
whether the local market is worth entering

and to gain some experience in it.

Few statistics are available to show the

internationalisation of the computer ser¬

vices industry, partly because it is still

emerging and few government structures
have been set up to deal with it, but also

because of the many different forms inter-

nationalisation can take - exporting, es¬

tablishing subsidiaries, granting licences,
etc.

The computer services firms with the

most foreign -business are American,

mainly in data processing services (ADP,
GEISCO...) and systems software (MSA,
Informatics, ADR, Cincom, Cullinet...). In

1979, five of the nine largest vendors of

software packages in Europe were Ameri¬

can, including the three leaders. According

to a 1981 survey, package software of

American origin has a preponderant share

of the total systems packages available on

the French market over 80 per cent in

operating systems, 45 per cent in database

management systems, and 60 per cent in

software development tools. This share is

much less in packages which are more

dependent on national characteristics but

higher in more universal applications:

65 per cent in project management and

nearly 50 per cent in technical applications.

More recently, it has been noted in France
that 45 of the 80 best-selling software

packages (over 1 00 units sold in 1 983)
were of foreign origin.

American software houses are not the

only ones operating internationally. Since
other national markets are so narrow, it is

even probable that the most outward-

looking firms are not American. For exam¬
ple, 20 per cent of French computer service

firm sales in 1 980 and 24 per cent in 1 982,
are known to have been abroad. British

computer-service firms did 1 4 per cent of

their business abroad in 1 983 as against

only 3 per cent in 1 971 .

Role and Action of

Governments

However dynamic the firms are, they

cannot handle the technical progress,

rationalization of software activities, and

the maturing and internationalisation of the

software industry alone. The industry
seeks new scientific and technical know¬

ledge, new configurations of professional
skills, diverse telecommunications infra¬

structures, appropriate standards, financial,

legislative and legal frameworks, interna¬
tional cooperation, investment and trade

frameworks. Governments, along with
technical societies and trade associations

have an important responsibility in the

supply of these factors, at the national as
well as the international level.

Radioactive Waste

Management -
The Long-Term

Institutional Issues

The OECD Nuclear Energy Agency (NEA) has just published a report
dealing for the first time at international level with a series of
"institutional" issues connected with the management of radioactive
waste1 . Pierre Strohl, Deputy Director General of the NEA, answers some
of the questions raised in the report.

Radioactive

wastes would

seem to be the Achilles heel

of the nuclear industry, judging
by the degree of public concern

and the problems faced by
national authorities when

choosing storage or disposal
sites. Your report deals with

the long-term management
of waste. What is meant by

long-term and what is its
present status?

In very simplified terms, the problem is

as follows. Long-lived wastes i.e. wastes

containing substances which will remain
radioactive for hundreds or thousands of

years and some of which are highly

radioactive are generated by nuclear
installations. Like other radioactive wastes

they can be stored with proven industrial

techniques on reactor sites or in storage

centres. This temporary storage is a

common practice which allows long-lived,

high-level radioactive wastes to decay and

cool and thus facilitates later operations.

Experience has shown that these wastes

can be stored without difficulty for several

decades. But this is only a temporary

procedure and requires surveillance.

What is the next step?

It is final disposal of these wastes with

no intention of ever recovering them. This

means isolating them from the biosphere,

through containment, for as long as the

level of their radioactivity would be hazar¬

dous for man if he were exposed to it. This

is already being done in several countries
for wastes with low or medium levels of

activity and a relatively short half life

through shallow land burial.

But so far no country has

yet begun to dispose of high-
level long-lived wastes ?

Not yet, and there is no urgency about it

since temporary storage of these wastes,

which are small in volume, can keep them

within reach for several decades under very

safe conditions. The method currently

envisaged for disposal of high-level, long-

lived wastes is to deposit them in geolog¬
ical formations where their isolation will be

assured by a system of multiple technical

barriers which works in the following man¬
ner: the wastes will be conditioned in a

stable form (vitrification), encapsuled in

containers, deposited in specially designed

wells or galleries in a stable geological

formation and protected by physical

(1) Long-Term Management of Radioactive
Waste Legal, Administrative and Finan¬

cial Aspects, NEA OECD, 1984. A report

prepared by the NEA secretariat with the

help of an interdisciplinary group of

national experts lawyers, radiation pro¬

tection experts and specialists in radioac¬

tive wastes. Among the numerous other

reports published by the NEA in this field

are Objectives, Concepts and Strategies

for the Management of Radioactive Waste

Arising from Nuclear Power Programmes,

called the Polvani Report, which in 1977

developed, for the first time at interna¬

tional level, the concepts underlying pre¬

sent practices in radioactive waste man¬

agement, and Geological Disposal of

Radioactive Wastes, 1984, prepared in

cooperation with the Commission of the

European Communities.
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and chemical mechanisms which retard

migration of radionuclides into the sur¬
rounding strata. There are plans in several
countries (Germany, Sweden, the United
States) to make the first repositories of this

sort operational in the first decades of the
21 st century.

R and D programmes presently un¬

derway are aimed at confirming experimen¬

tally the feasibility of techniques used to
build such repositories and to evaluate the

performance - that is to say the long-term

safety of containment systems, both

generally and for the specific disposal sites

that will eventually be chosen. Essential
backup for this work is provided by inter¬

national projects, like the Stripa mine in
Sweden, which involve research into the

containment of wastes in crystalline rock,
as well as the NEA information systems

which collect and treat geo-chemical and

hydrological data on the migration of radio¬
nuclides in various natural media.

You speak in terms of hundreds
or thousands of years. How can it

conceivably be possible to keep such
waste "under surveillance"

over such long periods?
What assurance can be given that

institutions, even the best organised
ones, can continue surveillance of

waste storage sites indefinitely?

It is precisely because it is unrealistic to

count on this that the high-level waste will

be isolated through technical means as I

have just described. The intrinsic safety of
the technical containment will have to be

such that no surveillance or other human

intervention will be necessary after the

repository is closed. This will not prevent,

as an extra precaution, other measures

such as the imposition of restrictions on the

use of the subsoil, or the keeping of records
in order to transmit information about

disposal sites to future generations.

In what type of case will it

be essential to keep waste
"under surveillance"?

In disposal of low-level waste (with a

relatively short half-life) by shallow land
burial and temporary storage of other
types of waste in artificial structures (con¬
crete bunkers) on the surface. Depending

on the circumstances, it will be necessary

to prohibit access to the site by fencing it

off or with other appropriate regulations, or
to man and maintain the installations,

restrict the land use, monitor environ¬

mental radiation and keep an inventory of

the waste. We are talking about a whole

set of simple administrative or technical

measures (they may vary in scope) which
have to be maintained on a continuous

basis but which do not make a very great

call on resources. This is what has been

referred to, for purposes of simplification,

as "institutional control" of storage facili¬

ties and disposal sites after they have
been closed.

For how long must these
measures be maintained?

To the extent that an institutional barrier

is designed to reinforce the safety provided

The radioactive decay and heat reduction which take place during temporary storage make waste
disposal easier later on. Below: temporary storage of high-level vitrified waste at Marcoule in
France.
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by technical containment, the regulatory
authorities must estimate for how long

and the period is necessarily limited it

will be possible to maintain effective sur¬
veillance. Decisions on the type and dura¬

tion of control will be part of an overall

strategy designed to give technical con¬
tainment priority over institutional mea¬
sures. Thus institutional measures have a

limited scope comparable to those avail¬
able to authorities responsible for the

safety of the public in other fields. Exper¬
ience shows that, where functions of this

type are of vital interest to a society, they
can be carried out with considerable con¬

tinuity, often over very long periods. The
report cites the example of the "Water-
schap", an institution in the Netherlands
responsible since the Middle Ages for
protecting the country against floods.

Reasonable assumptions have to be

made as to how long the institutional
controls can be maintained. One must ask

whether, given the characteristics of the
waste and the effectiveness of technical

containment, storage can last 1 00 or

200 years, for example. A decision to use
the shallow land burial method, which

requires surveillance of the disposal site,
will depend not only on the radioactivity
level of the waste and its decay rate but

also to a great extent on how long the
surveillance can be expected to continue.

What will be the respective

roles of industry and the

public sector in long-term
management?

Although industry plays an important
role in the back end of the nuclear fuel

cycle, the requirements for continuity and
duration of long-term radioactive waste

management are likely to exceed the
normal capabilities of private or even of

public firms. The Polvani report (1 ) recom¬
mended that long-term management be

placed under the direct responsibility of

governments, and recent legislative trends
in several Member countries follow this

pattern, though details may be different.
Very extensive powers over long-term
waste management have been given to

specialised public bodies or government

agencies. This clearly does not exclude
participation by industry, however. More
generally, the authorities will take primary

responsibility for coordination and con¬

tinuity of operations and for the application
of regulatory controls after closure of
storage and disposal sites.

And finance?

Straightforward application of nuclear
legislation and of the "polluter pays" prin¬
ciple would oblige the operator of a nuclear
power station to take the necessary steps

to put the wastes that he produces in a safe

place, (by contracting with a specialised

body which will store or dispose of the
waste, for example). He must bear the cost

which he will pay out of revenue from the

sale of electricity.

This solution has already been adopted

for day-to-day management. However,

several countries thought it unsatisfactory

for the longer term and have recently

included in their legislation special provi¬

sions for the financing of deferred opera¬

tions. Large-scale expenditure will be

incurred in the distant future (several
decades) at a time when the nuclear

operator responsible for generating the

radioactive waste will perhaps have disap¬

peared. Long-term safety requirements

therefore may make it desirable to gua¬

rantee the availability of all necessary funds

as and when they are needed. In differing

ways, countries such as Finland, the Fed¬

eral Republic of Germany, Sweden and the

United States have all adopted provisions

of this kind: payment by nuclear operators

of a charge from the moment the waste

begins to be generated, setting up a fund
consisting of fees paid by nuclear electricity

producers, constitution of internal re¬
serves, etc. In the United States, for

example, operators of nuclear power plants

pay one mil ($1 0~3) per kilowatt-hour into a
fund set up within the Treasury and, in

return, the Department of Energy under¬

takes the disposal of their high-level

radioactive waste. The report describes the
different financial mechanisms used and

examines what methods could be specifi¬

cally geared to problems arising from the
long time span over which expenditure has

to be spread. In this connection, the

economic aspect should not be forgotten.

Calculating the costs of managing long-
term wastes is difficult, but the first esti¬

mates show that the total cost will be only

a small percentage - from 2-4 per cent
of the price of the nuclear energy pro¬
duced.

In spite of the precautions taken,
the possibility cannot be totally

excluded that damage will be caused
in the very distant future by the

release of radioactivity from a

geological disposal site. Is the nuclear
operator who generated or disposed

of this waste liable for such damage?

It should first be stressed that, if such a

situation did arise, it would not result from

the sudden collapse of the various contain¬

ment barriers but from gradual infiltration

of radioactivity into geological strata. It
would not therefore be as sudden or

serious as an incident in a nuclear installa¬

tion, and it will often be possible to

intervene before damage occurs. However,

the need for compensation has to be

considered even for such highly improbable

damage. Throughout the period of opera¬
tion of installations treating and storing

radioactive waste, there is no reason not to

apply the rules of nuclear civil liability,
according to which the nuclear operator is
exclusively responsible for compensation
for the damage and must take out insu¬
rance to cover his liability (1960 Paris
Convention). But once a disposal or

extended storage site is closed, it may be
considered unrealistic to continue the lia¬

bility and financial security of nuclear oper¬
ators for an indefinite period. One must ask

therefore whether compensation from

public funds would not afford potential
victims better protection.

Is the report which has just

been published likely to
influence national policies

for long-term management
of radioactive wastes?

It provides a common basis for discus¬

sion and experimentation in which the

competent authorities will be able to find

relevant material on the policies best

adapted to the management of radioactive

wastes. It is especially valuable to put the

problems of long-term operations into per¬

spective. Discussing the life of some radio¬

nuclides means talking in terms of thou¬

sands of years. These figures are almost

beyond the realm of human conception. In

fact, man is normally exposed to and must

protect himself against other risks nat¬

ural or man-made that virtually last

forever. In the case of radiation the physical

law of radioactive decay allows the length

of the risk to be quantified with precision.

Over a period of several hundred years,
almost all the nuclear wastes will have

decayed to a level lower than that which
occurs in nature. Thus radioactive wastes

should be compared with chemical wastes

like mercury which never lose their toxic¬

ity.

Finally, the study shows that the tech¬
nical and political aspects of radioactive

waste management cannot be separated.
Certain disposal methods may be viable

from a technical point of view - that is they
are feasible, safe and economic while at

the same time encountering, at local or

national level, psychological opposition of

which politicians have to take account.

Conversely, political decisions could lead to

the adoption of radioactive waste manage¬

ment strategies which do not have the best
technical foundation or do not afford the

population optimum protection. The judg¬
ment of the authorities on which methods

to use should be based on a satisfactory

balance between political and technical

factors. Impartial analyses, undertaken at

international level, can help in achieving

this.
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Crisis and Response
in Africa

by Rutherford M. Poats

Chairman of OECD's Development Assistance Committee (DAC)

Sub-Saharan Africa's manifold crises clamoured in 1984 for resolution, and the responses of African
governments and the international community began to show promise of rising to the challenge1 .
Of Africa's several crises, the most dramatic in 1984 was the drought-intensified food shortage, which at the
same time stimulated movement for reform and clouded the prospect of early success in economic revival. The
African food emergency was not the result simply of a natural disaster requiring only temporary palliatives. Its
roots were largely man-made.

When the continent-wide scale of crop failures, superimposed on the persistent effects of economic recession,
became evident at the beginning of 1984, the Secretary-General of the United Nations and the Director-General
of the UN Food and Agriculture Organisation launched a campaign for emergency aid to the stricken countries.
They appealed for food, animal feed, transport equipment and budget support to help countries avoid famine
and for increased and better focused development aid to treat the sources of Africa's vulnerability to
drought.

The following statements sounded

the keynotes of what became, for

many concerned with development

co-operation, the year of the African cri¬
sis.

The FAO Director-General described the

situation as a complex of four superim¬
posed crises:

A technical crisis stemming from the
extension of rain-dependent agriculture
and grazing into areas of less reliable

rainfall, the running down of fragile soils
under intensive, traditional cultivation, and

the lack of adapted, high-yielding techno¬
logies

A development crisis characterised by
failures in many African countries to esta¬

blish policies and institutions capable of
enabling agriculture to flourish as a founda¬

tion for broad national development

An economic crisis of largely external
origin, marked by reduced world demand

for and prices of Africa's main commodity
exports, while Africa's demand for imports
and the prices of some of them continued
to climb

And a political crisis of many dimen¬

sions, including armed combat in Angola,
Chad, Ethiopia, Mozambique and Somalia,

burdensome influxes of refugees in many
countries, tensions emanating from South

Africa, coups and other disruptive political
changes.

During the spring, the three major
African regional organisations -the UN
Economic Commission for Africa (ECA), the
Organisation for African Unity (OAU), and
the African Development Bank (AfDB) -
joined forces to produce a common ana¬

lysis of the nature and causes of the crisis

and prescriptions for mitigating it:
"Domestically, official policies have

failed to give priority to food objectives in
terms of both investments and incentives.

To these are added the predominance of

subsistence production, characterised by
rudimentary food production, conservation

and processing technologies, which render

Africa's food security severely susceptible
to adverse weather conditions, diseases

and pests. The situation has been further

aggravated by consumer preferences
which have tended to shift away from
traditional African staples in favour of
imported food products. "

"Internationally, the continuing global
recession, which has resulted in unfavour¬

able prices of exports and reduced access

to developed countries' markets, has com¬

bined with falling export production in

some countries to seriously undermine the

capacity to import both production require

ments and consumer goods, including
food. This in turn has led to increasing
dependence on dwindling external devel¬
opment assistance and controversial food

aid. "

In a separate joint report, Economic
Report on Africa, 1 984, issued by the ECA
and the AfDB, the President of the African

Development Bank, Wila D. Mung'omba,
and the Executive Secretary of the UN
Economic Commission for Africa, Ade-

bayo Adedeji, defined the food problem
largely as a failure of national development
policies and institutions serving both agri¬
culture and industry. They stressed the
central role of agriculture, which provides

two thirds to three fourths of employment
and the bulk of exports in most African

developing nations.

The food and hunger problems are
symptoms of pervasive imbalances in

national development processes which,
along with external restraints, have
deprived most Africans of the material

progress and social justice that they confi¬
dently expected to follow the attainment of

independence. The most serious imbal-

(1) This article is based on the first chapter of
Development Cooperation, 1 984 Review, just
published by OECD.
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ances are between the benefits allocated

by governments to urban and to rural

people, between the incentives provided to

agriculture and to commerce, between the

savings claimed by government and those

available to private industrial and agricul¬

tural enterprise, between the resources

devoted to preventive and to curative

medicine, between investments in physical

capital and human capital, and between the

growth rates of population and productive

employment, or between the gravity of

population problems and the slight efforts
devoted to their reduction.

Consensus on Prescriptions

African governments and the interna¬

tional development community achieved in

1 984 a remarkable measure of agreement
on the economic policy and institutional

measures required to address the long-
term food problem. African and other

finance ministers noted this "emerging
consensus" at their September meeting of
the World Bank-IMF Development Com¬
mittee.

The joint report issued by the ECA and
the AfDB, cited earlier, advocates funda¬

mental shifts toward market-guided econ¬
omies, greater opportunity for private

entrepreneurship, especially by small
farmers and small businessmen, and a

reduced role for government but with

greater efficiency in the provision of public

services. In the section signed by Ade-

bayo Adedeji and Wila D. Mung'omba, the
report has this to say:

"What we see as the most urgent task at

this juncture is not so much large increases
in government expenditures which have

been proved wanting by past experience,

but appropriate policy changes affecting
factor remunerations, the system of
exchange and trade, domestic resource

mobilisation, conditions for investment,

particularly private investment, regulations
concerning operation ofproducers, particu¬
larly small businessmen, farmers and the

like. Specifically, governments must ur¬

gently improve the management of the
public sector, create the environment for

more initiatives by indigenous entrepren¬

eurs and foreign direct investors, set prices
at sufficiently remunerative levels, elimi¬

nate exchange rates that have not only
discouraged investment and production

but have also led to widespread smuggling
and black markets in foreign exchange. "

Most prescriptive assessments of the

African food problem stress the importance

of concentrating resources on expanding
productive employment in rural areas. The

creation of productive jobs in villages and
the enhancement of productivity on small¬
holder farms would do more for both

agricultural output and social equity than

any plausible expansion of public services

to the rural poor.

Action Taken in Africa

Pronouncements by regional agencies or

international committees are one thing,

and presidential decisions or parliamentary
votes are quite another. What counts, of

course, is action - specific steps taken by

African governments to apply the hard

lessons of a quarter-century of experience

in trying to accelerate national develop¬
ment.

The following inventory of policy and

institutional reforms announced by African

governments during the past three years is

incomplete, but it is long and impressive. It

reflects confrontation with harsh realities,

responses to dire necessities and, no

doubt, a certain measure of persuasion by
the IMF and the World Bank or other

development agencies. But whatever the

proximate stimuli, politically daring moves

towards greater economic and administra-

Indices of the African

Development Crisis

Real per capita GNP has declined to

levels lower than fifteen years ago in 14
low-income countries. In twelve coun¬

tries, average incomes seem to be below

their level at the time of attaining inde¬

pendence. The United Nations estimates

that about half of Africa's labour forces

are underemployed or (less commonly)
unemployed. A higher proportion of the

populations of African countries is
undernourished than of Asian countries.

About 5 million of the 7 million infant

deaths in the world each year occur in
Africa, which has less than one sixth of

the population of the developing

nations. African developing countries

suffered declines in export volume and in

terms of trade during the recession so

that their ratios of debt service to export

earnings rose to 24.3 per cent in 1984

compared with an average of 10.5 per

cent among the developing countries of
Asia. Africa's birth rate is the world's

highest (the only continent reporting a
rising average rate ofpopulation growth)
and its use of contraceptives is the

lowest of any continent. At the pro¬

jected average population growth rate of
3.2 per cent per annum between 1 980

and 2000, the total population of

African developing countries would rise
from 440 million to 839 million, ac¬

cording to the UN Economic Commis¬
sion for Africa a 400 million increase

in twenty years.

tive efficiency have been taken. Not every

African government has taken fundamental

reform decisions but, in one African country

after another, national leaderships are

becoming identified with policy shifts in

some of the directions suggested by the
international institutions.

The prolonged recession pushed even
the most successful African economies into

unsustainable domestic and external defi¬

cits. As the economic slump continued,

retrenchments became necessary in nearly
every African country. At least 1 7 have

devalued their currencies during the past

three years, but fewer have subsequently
maintained an equilibrium exchange rate.

Everywhere budgetary deficits have been

curtailed by severely curbing public expen¬
diture growth, sometimes with adverse

impact on public employees' income and

morale and almost always on the supply of
health, education and agricultural services

and on maintenance. New public invest¬

ment and subsidy payments were sharply
reduced. At least seven reduced consumer

subsidies; the same number increased

interest rates. Many governments adopted
new taxes, particularly on imports and

travel. The already complex and obscure
administrative controls on access to for¬

eign exchange in some countries have been

augmented by import quotas, tariffs, and

foreign exchange allocations, but in other

countries exchange and other import con¬
trols have been liberalised.

As of mid-1984, 14 African govern¬

ments had short-term stabilization/adjust¬
ment "standby" arrangements with the

IMF, and one had a three-year extended

facility programme. Increasingly in recent

years, IMF programmes came to address

medium-term adjustment requirements

beyond emergency stabilization needs. In
several countries, the World Bank and

bilateral aid donors have been associated

with IMF adjustment programmes, with the

aim of enhancing the supply side of adjust¬

ment and accelerating the resumption of

economic growth. Development aid fi¬

nancing of imports of production goods and

spare parts and of the rehabilitation of

existing production capacities and infra¬

structure has encouraged broader eco¬

nomic revitalisation efforts, including policy
and institutional reforms.

At least 1 6 governments have lifted the

ceiling on farm-product prices or freed

them entirely. A variety of measures has

been announced or proposed to reduce the

role of government and of government

corporations in regulating or operating
domestic marketing and to give greater

scope to private and co-operative market¬

ing. Many African governments have

declared higher priority for agricultural

expenditures in their national budgets.

At least ten have announced and
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others have planned of ineffec¬

tive ministerial and parastatal services,

often including intentions to shift some
responsibilities to village and other farmer-
controlled associations.

The Response of the

International Community

The multiple African crises and the

growing receptiveness of African leaders to

economic reform were taken by the inter¬

national community as a challenge to
commensurate action.

The World Bank management pro¬

posed a Joint Programme of Action for

Sub-Saharan Africa as the centrepiece of

the international response. Finance minis¬
ters of African and donor countries

endorsed the programme at the September

meeting of the World Bank-IMF Develop¬

ment Committee, noting that it required the
concerted and sustained efforts of African

governments, bilateral donors and interna¬

tional organisations. The programme calls
for co-ordinated support by all develop¬
ment aid institutions of "national rehabilita¬

tion and development programmes", cov¬

ering both medium-term structural adjust¬
ment and long-term institutional develop¬

ment. It suggests largely insulating long-

term "basic" programmes population,

health, education and training, agricultural

technology and ecological protection
from variations in aid related to economic

policy reform. Co-ordination at the country
level would be extended and intensified,

including specific reciprocal commitments

by donors and recipients and stronger field

staffing by aid institutions. Anticipating a

sharp increase in debt amortisation pay¬

ments during 1 985-87 plus increased

repayments to the IMF, the report advo¬

cates efforts to avoid a major decline in
total net financial flows to Sub-Saharan

Africa as compared with 1 980-82; it pro¬

poses extensive and multi-year resche¬

duling of external debt payments to

national public and private lenders, greater

encouragement of private foreign invest¬
ment, and increased concessional aid

including contingency funds to facilitate

prompt and adequate aid to those African

governments ready to undertake major

reform or restructuring programmes.

Unable to get agreement among major

contributors for either a general supple¬

mentary fund for the seventh replenish¬
ment of the World Bank's International

Development Association (IDA-7) or a spe¬
cial IDA fund for Sub-Saharan Africa, the

Bank's management could offer only "to

give Africa the highest priority" in IDA-7

allocations and prudently to expand non-

concessional Bank lending and financing by

its International Finance Corporation (IFC)

in Africa. Reconsideration of the adequacy
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of IDA-7 was deferred until 1985. Any
conceivable IDA supplement would not

obviate the need for greater and more

effective aid by bilateral donors and other

relevant multilateral agencies. Finance min¬

isters of member countries encouraged the

Bank to "explore with donors various

approaches to mobilising the resources

required to implement the proposed pro¬

gramme for Sub-Saharan Africa".

In May the expanded membership of

the African Development Bank agreed to
contribute about $1.5 billion to the African

Development Fund for use in the three

years 1985-87, a 50 per cent increase in

the size of this concessional lending

account as compared with the previous

replenishment. Members also generally

encouraged President Mung'omba's pro¬

posed reorientation of the Bank to play a

bigger role in advising African governments

and assisting sectoral programmes, thus

broadening the options available to
them.

United Nations technical assistance

agencies have sought to improve the rele¬

vance of their programmes to African

needs, especially to sustain key social and

institutional aspects of development during

the prolonged period of fiscal retrenchment

by low-income countries.

DAC Members at their mid-year

review of aid trends reported further steps

by many of them to increase assistance to
low-income countries of Sub-Saharan

Africa and to improve its effectiveness.

They generally recognised the strong claim

of African countries for adequate support

of their structural adjustment efforts, espe¬

cially in the light of their multiple difficulties

recession, debt, import constraints and

drought. The United States decided to

augment existing levels of U.S. economic

assistance over a period of years to those

African countries undertaking sustained

adjustment-reform measures. Most DAC

Members increased their food aid to Africa,

including a $100 million commitment by
Japan, which heretofore had not taken a

major role in aid to Africa, increases of

35 per cent by both Canada and France

and 1 7 per cent by Germany, and a record
total of $438 million in U.S. food aid to this

region, about a 1 00 per cent increase over

1983. Germany declared its readiness to

provide bilateral programme loans in sup¬

port of the development of key sectors in
Sub-Saharan Africa. DAC Members have

shifted much of their aid in Africa to

support for short- and medium-term mea¬

sures such as reactivating existing produc¬

tion capacities in agriculture and industry,

rehabilitating and maintaining key facilities

and services, and protecting earlier devel¬
opmental gains from the impact of
retrenchment.

Sub-Saharan Africa received 31.7 per
cent of DAC Members' total bilateral offi

cial development aid in 1 983, substantially

more than in 1 975 (25.7 per cent). Africa's

total aid receipts, including multilateral and
other bilateral as well as DAC bilateral,

amounted to 30. 1 per cent of global official

development aid (net disbursements) in

1983. Aggregated in current U.S. dollar
terms, official development aid from all

sources to Sub-Saharan Africa (excluding
aid to OPEC members Nigeria and Gabon)
in 1 983 totalled $7.7 billion ($2.4 billion in

loans, net of repayments, and $5.3 billion
in grants).

Some Recommendations

If the decisions, pending proposals and

reorientations outlined above are imple¬

mented by African governments and aid

agencies, the prospects for reactivating
development in Africa will be much

brighter. Only five points need to be under¬
lined or made explicit:

Economic recovery in the next several

years can best be assisted in the context of

structural adjustment programmes de¬

signed with the help of the World Bank and
the IMF. Where such a framework of

policies and measures to accelerate eco¬

nomic growth is not in place, its adoption or

completion should be advocated and

assisted by development institutions. This
does not mean that all economic aid should

be committed to medium-term structural

adjustment or conditioned on a recipient

government's achieving programme tar¬

gets. Rather, it is to suggest that assis¬

tance activities are likely to be more sen¬

sibly chosen and designed if the institu¬
tional and economic weaknesses that can

be highlighted by a structural adjustment
exercise are taken into account.

The international community of finan¬

cial and development institutions can,

through greater foresight and closer co¬

operation, enable African nations to save

for the future much of the painfully wrought

progress in critical social and technical

services which have been crippled by fiscal
retrenchment and inflation. This "institu¬

tional desertification" the disintegration

of rural health services, basic education,

training, agricultural extension, etc.

threatens to intensify poverty and inequity,

compounding the difficulty of reactivating

development. To reverse this tendency,

greater weight should be given to the social

dimensions of economic-adjustment plan¬

ning and execution, including more rigou-

rous budgetary reallocation and manage¬

ment reform, to protect critical social and
technical functions.

National food strategies should not

become last year's passing fancy while we

discover the new vogue of structural

adjustment programmes or re-discover

social institution building. Food strategies

continue to offer the best mechanism yet

conceived for ordering the selection of

objectives, priorities, investments and
other resource allocations towards

achievement of greater food security for
African countries and their most vulnerable

citizens. As such, food strategies can be

the integrating heart of broader national

development programmes. Continuing for¬
eign assistance is needed to complete and

continually refine national food strategies
and to support their execution.

Food aid, accounting for a rising por¬
tion of total economic assistance to Sub-

Saharan Africa, should be incorporated
wherever feasible in national and sectoral

development programmes. Its potential

constructive functions in financing the
labour-intensive construction and mainten¬

ance of rural infrastructure, in cushioning or

ensuring against the risks of a major change
in food price policies, in providing balance
of payments support associated with a

structural adjustment programme, and in

targeted relief of hunger - can be realised

only if food aid is managed with at least as

great concern for development effective¬
ness as other forms of aid.

Without waiting for the needed sup¬
plementation of IDA-7, the international

community should take extraordinary, co¬

operative steps to provide adequate finan¬

cial and technical support for recovery and

development in Africa. Combinations of

substantial shifts in aid allocation, debt

relief, extension of IMF facilities, more

responsible use of export credits, and

encouragement of private lending and
investment will be required in 1985 and

beyond. Although the global volume of

DAC official development aid disburse¬

ments in the next several years is likely to

rise by only about 2 per cent annually in
real terms, and OPEC aid increases cannot

be foreseen, there will be substantial lati¬

tude to increase commitments of aid to

Africa. This latitude should be exercised

immediately and sustained, to the extent

that the Sub-Saharan countries' strong
case for aid, based on relative need, is

reinforced by the kinds of national deci¬

sions on structural adjustment and reform

indicated by the African regional organisa¬

tions and by the initial steps already taken

by many governments. Clear priority in
development assistance allocations should

be given to such African countries, not

limited by small increments in aid budgets

but augmented by shifts away from finan¬
cial aid or mixed credits to middle-income

countries.

Prompt and adequate aid responses to

serious commitments for development by

the governments and people of Africa can

make a difference of historic importance.
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1 2 North Frederick Street, Dublin 1

Tel. 744835-749677

ITALY

Libreria Commissionaria Sansoni,
Via Lamarmora 45, 50121 Firenze

Tel. 579751/584468
Via Bartolini 29, 20155 Milano. Tel. 365083

Sub-depositari :
Ugo Tassi Via A. Farnese 28,
00192 Roma Tel. 310590

Editrice e Libreria Herder,
Piazza Montecitorio 120, 00186 Roma

Tel. 6794628

Costantino Ercolano Via Générale Orsini 46,
80132 Napoli Tel. 405210
Libreria Hcepli,
Via Hcepli 5, 20121 Milano. Tel. 865446
Libreria Scientifica

Dott. Lucio de Biasio "Aeiou"

Via Meravigli 16, 20123 Milano
Tel. 807679

Libreria Zanichelli Piazza Galvani 1/A,
40124 Bologna Tel. 237389
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Via Garibaldi 3, 10122 Torino. Tel. 519274
La diffusione délie edizioni OCSE è inoltre assicurata

dalle migliori librerie nelle città più important!.

JAPAN

OECD Publications and Information Center,
Landic Akasaka Bldg., 2-3-4 Akasaka,
Minato-ku, Tokyo 107. Tel. 586.2016

KOREA

Pan Korea Book Corporation
P.O.Box No. 101 Kwangwhamun, Seoul.

LEBANON

Documenta Scientifica/ Redico,
Edison Building, Bliss St.,
P.O.B. 5641, Beirut.

Tel. 72.7369

Tel. 354429-344425

MALAYSIA

University of Malaya Co-operative Bookshop Ltd.,
P.O.Box 1127, Jalan Pantai Baru,
Kuala Lumpur. Tel. 51425, 54058, 54361

NETHERLANDS

Staatsuitgeverij Verzendboekhandel
Chr. Plantijnstraat 1 Postbus 20014
2500 EA S-Gravenhage.
Voor bestellingen.

Tel. 070-789911

Tel. 070-789208

NEW ZEALAND

Government Printing Office Bookshops:
Auckland: Retail Bookshop, 25 Rutland
Street,
Mail Orders, 85 Beach Road
Private Bag C.P.O.
Hamilton: Retail: Ward Street,
Mail Orders, P.O. Box 857
Wellington: Retail, Mulgrave Street, (Head Office)
Cubacade World Trade Centre,
Mail Orders, Private Bag
Christchurch: Retail, 159 Hereford Street,
Mail Orders, Private Bag
Dunedin: Retail, Princes Street,
Mail Orders, P.O. Box 1104

NORWAY

J.G. Tanum A/S
P.O.Box 1177 Sentrum, Oslo 1.

Tel. (02) 801260

PORTUGAL

Livraria Portugal,
Rua do Carmo 70-74, 117 Lisboa Codex.

Tel. 360582/3

SINGAPORE

Information Publications Pte Ltd

Pei-Fu Industrial Building,
24 New Industrial Road N° 02-06

SINGAPORE 1953. Tel. 283 1 786, 283 1 798

SPAIN

Mundi-Prensa Libros, S.A.,
Castellô 37, Apartado 1223, Madrid 1.

Tel. 275.46.55/276.02.53
Libreria Bosch, Ronda Universidad 11,
Barcelona 7. Tel. 317.53.08/317.53.58

SWEDEN

AB CE Fritzes Kungl. Hovbokhandel,
Box 16356, S 103 27 STH,
Regeringsgatan 12,
DS Stockholm. Tel. (08) 23.89.00
Subscription Agency/Abonnements:
Wennergren-Williams AB,
Box 13004, S 104 25 Stockholm

Tel. 08/54.12.00

SWITZERLAND

OECD Publications and Information Center,
4 Simrockstrasse,
5300 BONN (Germany) Tel. (0228) 21.60.45
Local Agent :
Librairie Payot,
6 rue Grenus, 1211 Genève 1 1.

Tel. (022)31.89.50

TAIWAN

Good Faith Worldwide Int'l Co., Ltd.
9th floor, No. 118, Sec.2
Chung Hsiao E. Road
Taipei Tel. 391.7396/391.7397

THAILAND

Suksit Siam Co., Ltd.,
1715 Rama IV Rd.,

Samyam Bangkok 5. Tel. 2511630

Tel. 17.02.66

Tel. 60.71.88

TURKEY

Kiiltur Yayinlari Is-Turk Ltd. Sti.
Ataturk Bulvari No: 191/Kat. 21
Kavaklidere/ANKARA
Dolmabahce Cad. No: 29

Besiktas/Istanbul

UNITED KINGDOM

H.M. Stationery Office,
P.O.B. 276, London SW8 5DT
Tel. (01) 622.3316, or
49 High Holborn
London WC1V 6HB (personal callers)
Branches at : Belfast, Birmingham,
Bristol, Edinburgh, Manchester.

UNITED STATES

OECD Publications and Information Center,
Suite 1207, 1750 Pennsylvania Ave., N.W.,
Washington, D.C 20006 - 4582

Tel. (202) 724.1857

VENEZUELA

Libreria del Este,
Avda F. Miranda 52, Aptdo. 60337,
Edificio Galipan, Caracas 106.

Tel. 32.23.01/33.26.04/31.58.38

YUGOSLAVIA

Jugoslovenska Knjiga, Knez Mihajlova 2,
P.O.B. 36, Beograd. Tel. 621.992

PAKISTAN

Mirza Book Agency
65 Shahrah Quaid-E-Azam, Lahore 3.

Tel. 66839

Orders and inquiries from countries where Sales
Agents have not yet been appointed should be sent to
OECD Publications Office, 2 rue André-Pascal, F
75775 Paris Cedex 16.

43107




