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Progress in combating unemployment is uneven across countries and the OECD-area unemployment rate will only
decline very slowly in 1999 to about 7%, or more than 35 million job-seekers. Therefore, reducing unemployment and
expanding job opportunities remain a high priority. New approaches for an employment-centred social policy must be
developed to tackle high unemployment and meet equity goals. Beyond the short-term prospects, this issue of the Em¬
ployment Outlook provides insight into the measures which can help to increase jobs and reduce unemployment in the

long run.
Recent developments highlight the problems faced by the job¬
less in households, as almost 20% of working-age households

have no adults in employment. This proportion has increased
almost everywhere over the last decade.
Minimum wages help reduce inequalities in wages and in¬
comes but, if set too high, can also cause employment losses,

particularly among the young. They are neither 'the' solution
to overall family poverty nor the general scourge on jobs that
opposite sides proclaim. As part of a coherent package of poli¬
cies, they can be beneficial in moving towards an employ¬
ment-centred social policy.

Youth labour-market problems are in the forefront of employ¬
ment policies, as people's initial foray into the world of work
is, for many, a harbinger of their future. While many factors
influence the transition from school to work, countries with

strong apprenticeship systems tend to do best in successfully
integrating youth into employment.
Ageing workforces raise major economic challenges that can
be turned into opportunities. 'Active ageing' will become a
reality if labour markets, enterprises and workers have the
means and incentives to adapt and make the most of older
workers' skills while guaranteeing them adequate standards
of living.
Trends in working time reflect developments such as the re¬
cent reversing of the decline in hours of full-time workers in
some countries, a widespread increase in part-time work, but
much less increase in other forms of 'flexible working'. Analy¬

sis concludes that legislated reduction in working hours alone
cannot be counted on to reduce unemployment. Long-term

policies building on these grounds should be developed, based on labour market, educational and social policy reforms.
An appropriately set minimum wage combined with in-work benefits should help implement an employment-centred
social policy. Work is urgently needed on how to design such a package. In the long run, investing in human capital
deserves special attention because enhancing workers' productive potential, especially for the least advantaged, is cen¬
tral to increasing their economic well-being and to strengthening the social fabric.
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Putting Innovation
to Work
Donald J. Johnston, Secretary-General of the OECD

New ideas, new methods and new products

are potent engines of economic growth. We
are living in a period of unprecedented inno¬
vative activity which is generating ever more

social and economic benefits at ever greater

speeds. The ability of today's firms to produce and deliver
high-quality goods and services throughout the world has
prised open existing markets and created new ones too.
Technology has compressed product life cycles and en¬
hanced the role of the market as a testing ground for new

ideas. To borrow Schumpeter's characterisation of the con¬
stant remoulding of market economies, 'creative destruct¬
ion' is proceeding as never before.

There is no doubt that information and communications

technology has helped spur the globalisation of markets.
Though sparked in OECD countries, it has ignited innova¬
tion everywhere. Virtually every sector in every country
has been affected by technological innovation, so much so
that a global networked economy is taking shape, blurring
the old dividing lines between the industrialised world and
the transitional and emerging economies. From the growth
of silicon-based technologies in the late 1970s came the
explosive development of powerful telecommunications in¬
frastructure, which brought once-dispersed markets ever
closer together. Now electronic commerce is helping to
unshackle cross-border trade in many sectors and is revo¬

lutionising traditional services from retailing to banking.
Information technology is driving innovation in mature
manufacturing industries too. Thanks to improved know¬
ledge systems, controlling stocks is easier than before, with
'just-in-time' manufacturing becoming the norm in the auto¬
motive sector. Moreover, many firms now manage their
output on a to-order basis,

And there is more to come. We are probably just at the

beginning of a new wave of technological change whose

effects will be felt everywhere. The life sciences, under¬
pinned by government-led basic research, are delivering
benefits to the world's citizens in the form of new medi¬

cines and drugs. In surgery, for example, nanotechnologies
have opened up new possibilities. In environmental man¬
agement, work to improve plant varieties and reduce our
dependence on ecologically damaging chemical fertilisers
is at an advanced stage, while the creation of remarkable
technologies derived from living organisms and bio-cata¬
lysts is another exciting prospect.

Research and development is becoming a highly com¬

petitive business in its own right, which is why govern¬
ments are increasingly willing to let markets play the leading
role in technological development. But as OECD experts
argue in this issue of The OECD Observer, long-term basic
research must be bolstered for innovation to continue

thriving.

Every day a fresh breakthrough in science and techno¬
logy is announced. And thanks to a more accessible global
information system, firms everywhere can benefit from it
almost at once to produce improved goods and services

and generate new markets. It is a virtuous circle, leading to
better products, expanded markets and higher standards of
living. It encourages new ideas to flourish in a world in
search of sustainable growth.
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The Economie impact
of Technology
Dirk Pilat

Rapid advances in technology, driven by scientificprogress and
the search for more efficient business practices, are changing
the composition of OECD economies.1

There are a number of forces driving
the transformation towards a know¬

ledge-based global economy. The
growing role of information and com¬
munications technologies (ICT), a

continuing shift to services and the globalisation
of markets and societies are just some of the key
ones.

These are long-term trends, which combine
with fluctuations in demand and the competi¬
tiveness and productivity performance of parti¬
cular industries to drive structural change and
thus the growth and decline of individual sect¬
ors. Because countries have different economic

structures and comparative advantages, the pro¬
spects for any given sector are virtually imposs¬
ible to judge across the OECD area as a whole.
There are nonetheless a number of identifiable

processes affecting sectoral prospects, including
the increasing role of knowledge-intensive in¬
dustries, the growth of some service sectors,
particularly business, community and social ser¬
vices, and the changing competitiveness of OECD
economies.

A major characteristic of the transition to a
knowledge-based economy is that output is
growing rapidly in those sectors that develop

Dirk Pilat works in the Science and Technology Policy
Division of the OECD Directorate for Science, Tech¬

nology and Industry.

E-mail: dsti.contact@oecd.org

and use ICT intensively and have high skill
requirements (Figure 1). Traditional knowledge-
based sectors - such as computers, aerospace,
pharmaceuticals and communications equip¬
ment - only account for a few percentage points
of total GDP. By including ICT-related services,
such as communications, the share of know¬

ledge-based industries in total business value-
added rises a few percentage points. The main
contribution to the growth of these industries is
made by finance, insurance and business ser¬
vices, which are heavy users
of information technologies.
This broad definition accounts

for almost 35% of business-

sector value-added in the

OECD as a whole, a share that

has grown significantly in re¬
cent years.

Growth

Sectors

The shift of OECD econo¬

mies to services underlies these

developments. The fastest
growing sectors in terms of em¬
ployment are finance, insur¬
ance and real estate, business

services, and community,
social and personal services
(Figure 2). The output and em

ployment shares for electricity, gas and water,
construction, and transport and communication
services have generally remained stable or have
fallen slightly. The share of the distribution sect¬
or has also remained stable.

The share of manufacturing in the economy
will continue to decline. High-technology manu¬
facturing, such as aerospace, computers, elec¬
tronics and pharmaceuticals, has been able to
maintain its share in the economy. But medium-
and low-technology manufacturing, such as
chemicals, food products and textiles, has de¬
clined markedly over the past decade or so.

The changing composition of the manufact¬
uring sector is also apparent in the trade struct¬
ure of OECD economies: exports of low-
technology industries, such as textiles, have de¬
clined in importance, whereas exports of high-
technology industries have grown rapidly.

These broad trends are apparent throughout
the OECD area. Sectoral developments in indi¬
vidual countries may vary substantially, but

1. Science, Technology and Industry Outlook. 1998.
OECD Publications, Paris, 1998.
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The Economic Impact
of Technology

patterns of specialisation are
discernible which often reflect

well-established characteristics.

For example, Germany is tra¬
ditionally strong in machinery
and equipment, Switzerland in
pharmaceutical products and
Denmark and the Netherlands

in food products.
Some sectors are nonethe¬

less likely to experience strong
expansion, though with differ¬
ences from country to country.
The world market for inform¬

ation-technology (IT) grew
twice as fast as GDP between

1987 and 1995; growth was par¬
ticularly marked in software
and computer sen-ices. And
given the prospect of new- ad¬
vances, the IT sector will re¬

main a very dynamic part of the
global economy.2

The health-care market is

one area that will enjoy rapid
expansion. The ageing of the
OECD population, combined
with improved health aware¬
ness, is driving up demand, just
as advances in biotechnology
and other health-related tech¬

nologies are opening up a
range of new treatments. Health
care may also move gradually
from hospitals to the home, partly as a result of
financial constraints, thus stimulating demand for
simple and user-friendly health products and
services, some of which may be provided
through the Internet.3

Environmental goods and services are another
market where growth is expected to accelerate.
Although it is still relatively small, it links several
economic sectors, including agriculture, manu¬
facturing, energy, construction, transport and
services. Environmental awareness is growing
in many OECD countries. There is the rising
demand for a better quality of life, while efforts
to tackle environmental problems, such as glo¬
bal warming, will continue to stimulate demand

Figure 1

The Emergence of Knowledge-based Industries'
value-added

% share in total business sector

OECD Total

1985

1994

High- ICT Knowledge
technology manufacturing based

manufacturing and services industries

European Union

1985

1994

lb

20

SU

25

15
20

15

10
10

5
5

0 0

technology manufacturing
manufacturing and services

Japan^

Knowledge-
based

industries

1985

1994

I
High- ICT Knowledge-

technology manufacturing based
manufacturing and services industries

High- ICT Knowledge-
technology manufacturing based

manufacturing and services industries

1 . Information and communication technology (ICT) manufacturing: office and computing
equipment; radio, TV and communication equipment; ICT services. Knowledge-based industries
include ICT manufacturing and services as well as finance, insurance and business services.
2. Transport and storage activities are included in ICT services.
Source: OECD

for environmental goods and services, not least
in the energy market.

Specialised business services are likely to
enjoy good growth, as they are already doing in
the United States, where services such as account¬

ing, auditing and data processing grew by 10%
annually over 1994-96. As competition in manu¬
facturing and services continues to increase, firms
are looking for ways to reduce costs and im¬
prove efficiency. One strategy is the contract-
ing-out ( or out-sourcing ) of certain sendees, such
as computer support, cleaning and advertising,
a development that will cause the share of manu¬
facturing in the economy to decline. In fact, the s.see pp. 19-22.
commercial success of manufacturing products 6. see pp. 16-19.

increasingly depends on asso¬
ciated services; and services

are now among the main users
of advanced technologies.

A number of other devel¬

opments will affect industrial
performance in OECD econo¬
mies over the coming years.
Continuing globalisation, the
growth of foreign direct invest¬
ment and deregulation are all
likely to intensify competitive
pressures in many parts of the
economy and more directly
affect sectors such as energy,
transport,4 communication and
distribution, which have re¬

mained relatively sheltered
until now. The adjustment that
will be inevitable could lead

to transition problems, particu¬
larly in rigid economies.

Industry is also likely to
change in other ways. Ongoing
technological progress in many
areas, including information
and advanced manufacturing
technologies, will enable
further improvements in qual¬
ity, driven by changes in
consumer demand. Firms will

have to become more flexible

but, to do so, they will have to
undergo considerable organi¬

sational change. Recent developments suggest
the re-emergence of small firms in industries such
as textiles and steel: they can respond more
quickly to change than large ones, while new-
technology has limited the role of economies of
scale in these industries,5 It can therefore be ex¬

pected that, as firms try to innovate, they will

2. Information Technology Outlook 1997. OECD
Publications. Penis. 1997.

3. Nicholas Winston. 'The Economic Impact of Ageing'.

The OECD Observer No. 212. June luly 1998.

4. ThomasAndersson andPatrick Hasson. WhyIntegrated
Transport Systems?". The OECD Observer. So. 21 I.April
May 1998.
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Analysis

Figure 2

OECD Employment Trends in Manufacturing and Services Industries
1985=100

Manufacturing Services

140

130

120

110

100

i Total manufacturing
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Low technology

Source: OECD

co-operate more closely with other companies.
in formal joint ventures or in industrial clusters,
as well as with universities and public labora¬
tories.

Technologies
to Watch

Although technological change is driving eco¬
nomic development, its full impact is nonethe¬
less difficult to project. In recent decades, both
governments and private research institutions
have undertaken a range of studies in an attempt
to anticipate its effects. 'Technology foresight'
attempts to predict developments in the longer
term. With the help of scientists and specialists,
it tries to identify the emerging technologies that
are likely to yield the biggest benefits for econo¬
mies and societies. The OECD countries have

been using this approach with increasing fre¬
quency to guide research and development
(R&D) and to help with policy design.

Notwithstanding their imperfections, most
foresight studies point to a limited number of
technologies which will occupy centre-stage.

90 91 92 93 94 1995

Finance, insurance, real estate
and business services

Community, social and personal services
Total services

Wholesale and retail trade

Transport, storage and communication

Topping the list are information and communi¬
cation technologies, particularly high-density
components and new types of software, and
health and life-science technologies, including
biotechnology, genomics and combinatorial
chemistry, In manufacturing, robotics and iiiicro-
and nano-scale fabrication are held to be among
the core technologies, and the development of
advanced materials - high-temperature, light¬
weight and bio-compatible - will also be import¬
ant. So. too, will biotechnology applications for
clean industrial products and processes and for
the bio-remediation of air. water and soil. In

addition, technologies to improve energy effi¬
ciency and power generation and those enabling
the use of renewable energy will be key. Most
foresight exercises also predict that interdisciplin¬
ary activities, including photonics, bionics and
bio-electronics, have enormous potential.

A Question
of Funding

though funding for R&D has declined consider¬
ably as a percentage of GDP over the period
1990-95 and has shown little sign of recovery
over 1996 and 1997." But in the next few years,
public funding for R&D in the OECD area may
increase slightly; budget projections for the
United States, the leading supporter of R&D, sug¬
gest a slight rise (in real terms) in government
funding between 1998 and 2003. Japan, another
important supplier of resources for public R&D.
aims to increase spending on science and tech¬
nology by 50% between 1996 and 2001, with
the proposed R&D budget for 1998 calling for a
5% increase in real terms. Government funding
of R&D in the three major European R&D
spenders (France, Germany and the United King¬
dom) are expected to stabilise or even show a
slight decline over the near term. The budgets
of some other OECD countries with significant
R&D spending (Canada and the Netherlands) will
decline slightly. A small number of OECD coun¬
tries, including Finland and Korea, are aiming
for sizable increases. The short-term outlook for

business funding, which is turned at applied R&D

This dynamic outlook reflects the pace of tech¬
nological change across the OECD area, even

Biotechnology may hold the solution
to the danger of drought.

7 The OECD OBSERVER No. 213 August September 1998



The Economic Impact
of Technology

Getting smaller. The transmission unit of this nano-machine is finer than a human hair.

in particular, is buoyant, particularly in the United
States.

Moreover, in spite of funding constraints, the
scientific community continues to generate a
stream of discoveries in biochemistry, genetics,
high-energy physics and superconductivity. Their
impressive progress was made possible partly
because of information and communication tech¬

nologies, which have opened many new areas
for research and dramatically boosted perform¬
ance.

On the basis of current trends, firms and gov¬
ernments can be expected to maintain their sup¬
port for basic, long-term activities. However, they
will increasingly demand timely results from their
R&D spending. The 'technology take-up' of firms
is likely to intensify as global competition in¬
creases; and improvements in research effi¬
ciency - not least because of the closer
integration of fundamental and applied research
in areas such as biotechnology - will also give
momentum to technological progress.

Science-industry partnerships will become a
more integral part of national innovation stra¬
tegies. The private sector will increasingly look

to universities for the relevant skills and experi¬
ence. It will also make more use of research

results from universities and public research fa¬
cilities to develop commercial technologies. Glo¬
balisation now drives all aspects of research and
technological diffusion within and between
countries.

Despite these broad trends, the exact future
of technological change remains uncertain. In
particular research may not always lead to suc¬
cessful results. Non-technological factors can
come into play, and these are very difficult to
predict. For example, the success of personal
computers in the home was quite unforeseen.
Among the factors determining success are ef¬
fective contact between science and industry,
sufficient feedback as innovation changes de¬
mand, regulations, the organisation of the
workplace, the availability of appropriate skills,
as well as efficient markets, for factors (such as

capital and labour) as well as products. Atten¬
tion to these elements in government policy is

crucial if the benefits of technological change
are to be realised.

The speed of technological change, globali¬
sation and the increasing complexity of the eco¬
nomic environment pose new challenges to the
capacity of OECD economies to adjust, forcing
governments to take a critical look at the design
of their policies. There is a growing awareness
of the limits to the role of government in the
economy, and the trend towards economic glo¬
balisation has reduced the effectiveness of do¬

mestic policy measures in many areas.
Together, these factors have forced a sea-

change in industrial, science and technology
policies. This is clearest in industrial policy, which
is becoming less a matter of direct state inter¬
vention than a question of improving the envi¬
ronment for private industry. Science and
technology policies are also changing, because
of cuts in government R&D funding, the grow¬
ing role of technological diffusion, and closer
co-operation between governments, universities
and industry.

But if governments want to see more flexi¬
bility, they will have to adjust their policy set¬
tings further still. That will require identifying
and implementing 'best-practice' approaches cap¬
able of fostering growth in knowledge-based
économies." Failure to adjust could prove very
costly.

7. See pp. 9-12

8. Technology, Productivity andJob Creation

Policy Practices. OECD Publications. Paris,

Best

1998.
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Technology in Science

Analysis

Viviane Bayar

Information and communications technology hasfacilitatedprogress in research and develop¬
ment worldwide. Indeed, the way in which scientific research is carried out has been deeply
influenced by the remarkable advances made in the development of these technologies.1

The emergence of sophisticated
information and communies

tions technology (ICT) has
had a profound and benefi¬
cial impact on science.

Ever faster and more powerful com- À
puting systems have made it poss- 1 1
ible to tackle complex scientific-
problems which only a few years
ago were beyond reach. Techno¬
logical innovation has improved
the performance of successive
generations of information sys¬
tems, making them cheaper and
easier to use. The size and cost of

transistors continue to shrink; off-the

shelf components, such as plug-
cards, have added new capabilities
personal computers; and user-friendly
software and improved compatibili

Viviane Bayar works in the Science and Technology
Policy Division of the OECD Directorate for Science,
Technology and Industry.

E-mail : dsti .contact@oecd . org El Nino, as seen by computers.

tween software programmes have helped to ex¬
pand and multiply uses.

There is little doubt that many of
today's scientific achievements would

not have been possible without ICT.
, Complex modelling to help in the
'"' understanding of natural pheno¬

mena is now possible, as is the
graphical representation of large
amounts of satellite data. One of

the better-known applications of
ICT. the use of the Internet for

electronic mail and data transfer,
has revolutionised communication

and its impact on scientists has been
particularly striking. The number of

researchers around the world who are

linked by networks has grown tremend¬
ously. Many of the barriers associated

with time zones and language have been

l . Science, Technology and Industry Outlook 1998.
OECD Publications. Paris. 1998: The Global Research

Village: How Information and Communication
Technologies Affect the Science System, OECD

Publications. Paris, forthcoming 1998.
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FOCUS

Advances Mode Possible

by ICT

155 divided to 0: researchers have made

this mathematical breakthrough by using
the processing power of networked
workstations across the globe. It is a com¬
plex computation problem - factoring a
large number - that could previously not be
solved.

Quarks by computer: year-long computa¬
tions have helped to confirm the fundamen¬
tal theory behind quarks and, using its
principles, to identify a new particle. These
central problems in the theory of elementary
particles would not have been surmount¬
able without very powerful computers.

Data-streaming from a variety of dis¬
persed sensors, as well as from Doppler-
radar observations that measure pre¬
cipitation and air movement, are combined
by a specially developed programme and
made available to meteorologists and other
researchers in numerous countries.

Global databases on the Internet have fa¬

cilitated research into cancer genes, infect¬
ion-causing proteins and the keys to a
whole host of genetic abnormalities.

'Virtual labs' have accelerated product
design, with three-dimensional modelling
software computerising the prototyping
process, which enables researchers to de¬
sign and analyse complex products before
fabricating physical parts.

Computers can screen potential drugs for
development, helping to create three-
dimensional computer images of molecules
as an alternative to animal or cell testing.

overcome, and the communication costs of dis¬
tance reduced. Not only have the links between
geographically dispersed scientists grown, but

so have the frequency and volume of communi¬
cations. Long-term experiments which can take
years to organise and run are easier to co-ordi¬
nate and manage with ICT. Moreover, inform¬
ation flows between scientists and technicians

who work in shifts to ensure the continuous

operation of certain scientific instruments have
improved.

The effect of ICT on communication among
scientists reflects the degree of interdependence
in the branch in which they are working. Inter¬

dependence between research collaborators is
typically high, for example, in mathematics, phy¬
sics and aerospace, and low in ornithology, a
field where the pace of discovery is relatively
slow. By broadening contact between scientists,
ICT tends to lead to more multidisciplinary work.
On the other hand, it could cause science to

fragment, with researchers focusing more on their
individual needs. It is too early to determine
which trend will influence scientific achievement

most, or whether fragmentation is indeed hap¬
pening at all.

Generally today, the decision to collaborate
on a project is influenced more by the research
subject itself than by traditional questions of geo¬
graphy or distance. The tendency is therefore
towards more 'virtual' research teams with fluid

work structures, although face-to-face contact is
still necessary in the early stages of research.
Social relations and research practices that ex¬
isted before the use of ICT are typically repro¬
duced over an expanded network of researchers.
In other words, the effect is to broaden science,

rather than to alter the hierarchy of scientific in¬
stitutions.

Digital
Desktops

With ICT, vast quantities of scientific data and
digital information can be handled more easily,
quickly and cheaply than before. High-quality
information can lie searched for and retrieved at

the desktop. Other advances in technology are
improving information storage capabilities.

Research databases produced by scientists in
almost any discipline can be made available over

the Internet to colleagues around the world.
Scientists in different countries working in bio¬
logical and earth sciences can combine local data
sets to create global ones, such as with the
Human Genome Project and the International

Geosphere-Biosphere Programme. Databases
containing huge quantities of intelligence on, for
example, the functioning and evolution of genes,
double in content every year and provide
microbiologists with previously unimagined re¬
search opportunities. Web sites containing data
on gene sequences report about 100,000 'hits'
or visits every day from as many as 5,000 differ¬
ent user sites.

Complex software specifically designed to
handle a given type of data can also be down¬
loaded from electronic networks, and libraries

of free software for scientific purposes have
become available on the Internet. Requests for
software programmes relating to research in
mathematics and computational science from
Netlib, a software library, have increased sharply
with the development of the World Wide Web,
from 250.000 in 1993 to more than 3 million in

the first six months of 1996. In the United States

the National HPCC Software Exchange funded
by the High Performance Computing and Com¬
munications (HPCC) programme is a collection
of software and software descriptions for high
performance computing systems and is available
on the Web.

ICT has expanded the methods of accessing
the bibliographies of published research, and
Internet-based delivery is constantly being
upgraded. Research libraries are also being trans¬
formed. Universities and other research organi¬
sations can now store their least-used books and

documents in less costly remote warehouses to
clear space for newer services, including com¬
puter stations and multimedia rooms. Scholars
can search for titles by browsing electronic
databases which contain more information than

traditional card catalogues.
Information resources on the Internet, hyper¬

text links to relevant reference materials, com¬

puter software and digital libraries are but a few
examples of how ICT has enriched the range of
resources available for the education and train¬

ing of scientists. New tools have been devel-
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oped, such as the Earth System Visualiser, which
gives university students access to Earth obser¬
vation data over the Internet.

The Virtual

Lab

ICT has made data collection and remote con¬

trol of scientific instalments over vast distances

a reality. Space physics, meteorology and oceano¬
graphy have benefited considerably, as their in¬
struments are necessarily in remote locations and
can be reached only infrequently. The Hubble
Space Telescope is a good example. Versatility
is improving all the time and remote instalments

The Hubble Space Telescope is an example of remote technology.

can now be adjusted to modify instructions as
data is being collected, taking account of new
intelligence as it is transmitted and analysed. This
Teal-time' management is routine practice at
some radar stations.

One of the biggest contributions information
technology has made is in computation. Prob¬
lems can now be solved that would have been

impossible to tackle before. Massive computing
power is required to cany out repetitive calcula¬
tions on huge sets of data - for example, model¬
ling the global climate, weather forecasting or
molecular modelling. Even the simulation of car
crashes has become possible. Simulating
150 milliseconds of a relatively simple crash
would take more than 250 hours of computing

time on a Pentium-pow¬
ered computer running at
200 megahertz, but only-
eight hours on fast high-
end computers.

ICT has transformed

benchtop instruments in
the laboratory. In the past,
measurement of tempera¬
ture or pressure, for in¬
stance, was typically clone
by specialised instru¬
ments, often supervised
by an assistant; now
sensors connected to gen¬
eral-purpose computers
with programmable soft¬
ware can perform the
same tasks. Software

technologies for visual
programming have mark¬
edly improved the ability
of scientists and engineers
to acquire data using
icons. They can design,
simulate, analyse and
solve complex mathemati¬
cal problems more quickly
and work can be used

across projects. Visual
Science is a programme
which provides more than
100 extremely reliable

math functions, by passing the corresponding
programme code each time.

The Fast Lane

in Scientific Publishing
Electronic publishing has opened up new

opportunities for the scientific community. Soft¬
ware for the visual representation of huge
amounts of data make report preparation easier.
Lead-times between the submission and publi¬
cation of a manuscript have been shortened from
as many as 300 clays in traditional scientific pub¬
lishing to three days. The enormous time gain
has been made possible by electronic mail trans¬
fer. With electronic publishing, individual articles
can be published quickly, once thoroughly scru¬
tinised, without being held up by the process¬
ing of other articles or having to put up with
routine printing delays.

Reducing lead-times in publishing across all
the sciences would be impossible, however. For
a start, work practices differ sharply between dis¬
ciplines. In high-energy physics, for example,
scientists involved in a research project tend to
be few and well-known, with privileged access
to equipment. The research will have been thor¬

oughly reviewed by the time a manuscript is
submitted for publication. Pre-prints are often
made available. In biology, on the other hand,
research is quite fragmented. Facilities are com¬
mon and affordable and, in fields closely linked
to commercial applications, research may involve
the private sector. Consequently, researchers are
often unwilling to release reports before publi¬
cation in order to maximise attention.

Other benefits of ICT include wader access to

scientific literature and 'custom' publishing by
authors. Furthermore, moving around the World
Wide Web is facilitated by hypertext links to re¬
lated information, thereby accelerating research
and improving focus. Electronic publishing is
often mistakenly seen as cheaper than subscrib¬
ing to conventional scientific journals. There may
be savings in paper costs, for example. But esti¬
mates tend initially to overlook the costs associ¬
ated with operating full electronic information
services, developing and maintaining software,
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and validating and handling subscriptions. So
far, electronic publishing has generally constituted
a more up-to-date complement to print which
can be accessed sooner, rather than a complete
substitute.

Barriers

to Progress

There are still numerous technical, economic

and legal barriers to the broader and more effi¬
cient use of ICT by scientists. Some arise from
the still limited access to electronic infrastruct¬

ure and IT support, particularly in peripheral
institutions and developing countries. Other
pressing problems, such as 'traffic jams' on elec¬
tronic networks, are probably caused by the rapid
growth in demand. Such overcrowding can cause
not only minor nuisances, such as slowing down
data transfer, but it can interfere with the handling
of remote control instruments.

Sharing electronic resources compiled in dis¬
parate databases poses a number of challenges,
including standardisation of formats, quality con¬
trol, and developing software tools for efficient
and improved global access, storage and com¬
pression. Higher costs and new pricing practices
are a cause of concern to the scientific commu¬

nity. In electronic publishing, there are issues
associated with scrutiny, intellectual property
rights, archiving, permanence and access.

Accommodating
Diversity and Change

The overall impact of ICT differs substantially
from discipline to discipline. In some fields, a
new form of organisation of scientific work
known as a 'collaboratory' has emerged, bring¬
ing together virtually all of the advantages of
ICT. In a field like particle physics, where re¬
search is highly capital-intensive and centralised,
ICT greatly enhances collaborative research. And
in fragmented and less capital-intensive fields,
such as some sub-disciplines of biology, there is
an increasing amount of sharable data. But in
disciplines with relatively straightforward com

mercial applications, such as biology, chemistry
and computer science, research results are often
treated as confidential information.

ICT developments substantially reduce the
time needed to execute certain scientific tasks

and can cut costs, such as by allowing scientists
to specialise and collaborate, as well as sharing
data and instruments. They may also help to
break down the barriers between sciences. But

there are costs, for example, in teaching new
methods and techniques. Moreover, while the
relative costs of research may have fallen com¬
pared with traditional systems, new leading-edge
technology can be expensive to acquire or access.

The pace and importance of change in ICT
demands that governments be flexible and re¬
sponsive in their policies towards scientific re¬
search. They must ensure that scientists have
access to high-speed, low-cost and seamless re¬
search networks, even where developments
might be driven by commercial considerations.
Governments will also have to provide the regu¬
latory framework for access to databases, the pro¬
tection of intellectual property and the
development of collaboratory structures, As they
consider the funding of the sciences, they must
take ICT requirements into account, whether it
be the establishment of electronic databases,

technical support or training. If a global scien¬
tific system is to Income a reality, further effort
will be required to improve telecommunications
infrastructure and to strengthen the human-
resource base, particularly in countries outside
the OECD.
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Dirk Pilat

Improvements in productivity
are essential to increase in¬

come and boost growth. The
combination of labour pro¬
ductivity and the amount of
labour used in an economy
determines the real income

achieved. So the considerable

differences inproductivityper¬
formance across the OECD
area - which remains disap¬
pointing overall- are attract¬
ing the attention of policy¬
makers. '

Sectoral analysis shows that many parts
of the economy - in both manufact¬
uring and sendees - have achieved sub¬
stantial gains in productivity over the
past three decades. Distribution ser¬

vices, telecommunications and transport are
among the best performers in the services sect¬
or; and high-technology industries (computing
equipment, aircraft, pharmaceuticals and tele¬
communication equipment) tend to have the
highest rates of productivity growth in manufact¬
uring. Difficulties in measurement - for instance,
in financial services - may disguise some of the
advances that have been made. In other parts of
the economy and in many services (such as legal,
community, social and personal services), pro¬
ductivity growth has been slow.

Real income in an economy can be raised by
increasing labour utilisation - for instance, by
enhancing the participation of the population in
the workforce, or by reducing unemployment -
or by improving its productivity. National eco¬
nomic performance varies considerably, despite
the advances of recent years, and the OECD area
still shows considerable diversity in real incomes
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from country to country, reflecting substantial
discrepancies in labour productivity and in the
amount of labour used (Table).

The difference between labour productivity -
as measured by gross domestic product (GDP)

plains the difference between labour product¬
ivity in terms of GDP per hour worked and per
person employed.

The difference between GDP per person
employed and GDP per capita is explained by

Obstacles continue to slow productivity in transport.

per hour worked - and GDP per capita can be
broken down into a number of factors.2 First,

working hours per person employed vary sub¬
stantially across the OECD area. They are very
high in the Czech Republic, Korea and Mexico,
and very low in the Netherlands and Norway,
partly because of high rates of part-time employ¬
ment in these two countries. This variation ex-

Dirk Pilat works in the Science and Technology Policy-
Division of the OECD Directorate for Science, Tech¬

nology and Industry.

E-mail: dsti.contact@oecd.org

the amount of employment in the economy.
Three factors can be distinguished:

the ratio of the working-age (15-64 years)
population to the total population

the ratio of the labour force to the working-
age population (the participation rate)

the ratio of those employed to the labour force.
The first ratio is closely linked to the age-

structure of the population. The other two are
more important in an economic sense, since they
largely reflect how well an economy is able to
use its workforce. The relative income levels in

1996 in Belgium. France, Greece, Ireland, Italy,

13

Mexico and Spain were all substantially below
the corresponding figure for productivity, indi¬
cating a low degree of labour utilisation. In most
of these countries, the gap between income and
productivity performance mainly reflects low-
employment rates, although high unemployment
in Spain also adds to the difference. Several
OECD countries, principally Denmark, Iceland,
Japan, Luxembourg, Norway, Switzerland and the
United States, have higher relative income than
relative productivity, thereby indicating a degree
of labour utilisation above the OECD average.

Differences in incomes and productivity be¬
tween what -are now the OECD countries have

narrowed markedly over the past half-century.
But the -catch-up' in incomes in Europe, Japan
and other parts of the OECD area with US levels
can be ascribed less readily to increased use of
labour than to more rapid rises in labour pro¬
ductivity. This diagnosis is particularly accurate
for a number of European countries, where em¬
ployment rates have deteriorated over the past
two decades and where unemployment rates
have increased substantially. Consequently, pro¬
ductivity in these countries has caught up with
the United States more rapidly than income has.

A Measure

of Industrial Performance

Apart from its role in determining income,
productivity is also an important yardstick of in¬
dustrial performance. It indicates how well firms
are able to combine input factors to produce
output and is a major determinant of production
costs and therefore of competitiveness. The
indicators of sectoral productivity required to
make this analysis show that productivity differs
considerably here, too.3

[.Science, Technology and Industry Outlook 1998.
OECD Publications. Paris. 1998.

2. GDP is adjustedfor the purchasing power of national
currencies. See also 'Understanding Differences lit Eco¬
nomic Performance', Perspectives on a Global Economy,

Report No. 1187-97-RR. Conference Board, New York.
Summer 1997.

z.Dtrk Pilat Competition Productivity and Efficiency
OECD Economic Studies. No. 27, OECD Publications,

Paris. 1996.

The OECD OBSERVER No. 21 3 August/September 1998



Table

Breakdown of GDP Per Capita into Contributions of Labour Productivity

and Labour Force Participation, 1996

GDP Effect GDP Effect Effect Effect Total GPD per head
per hour of per person of of labour of employment of population
worked working employed unemployment2 force working-age effect as % of OECD

as% hours as% participation3 population average
of OECD of OECD (15-64) (15-64)

average1 average over total

population4
(2). (3) (4) (5) (6) (7)

Aust
illlllil

{1*21 " [4 + 5 + 6] [3 + 7]

105 -5 100 -2 6 1 5 105

Austria 112 -10 102 3 1 2 6 109

Belgium 143 -13 131 -7 -14 1 -20 110

Canada 107 -4 104 -3 5 3 5 109

Czech Republic ) 35 7 42 1 1 2 4 46

Denmark 104 -6 98 0 12 2 14 112

Finland 103 -5 99 -10 4 1 -5 94

France 136 -16 120 -7 -6 -1 -14 106

Germany 121 -16 105 -2 -1 4 0 105

Greece 75 -1 74 -4 -9 2 -11 63

Hungary 42 -1 -1 1 -7 34

Iceland 97 3 20 -3 20 117

Ireland 118 -2 116 -6 -11 -2 -19 96

Italy 132 -19 113 2 -18 3 -13 100

Japan 94 5 98 4 8 6 18 116

Korea 41 25 66 3 -5 5 3 69

Luxembourg 136 10 14 3 27 163

Mexico 43 8 51 0 -5 -7 -12 39

Netherlands 132 -33 99 0 0 4 4 103

New Zealand 77 5 81 1 5 0 6 87

Nofway 139 -24 115 3 14 -3 14 129

Poland 38 -2 -2 0 -4 34

Portugal 63 -1 62 0 1 2 3 65

Spain 95 9 104 -17 -13 3 -27 77

Sweden 103 -9 94 -1 6 -3 2 97

, Switzerland 105 -5 100 3 17 3 23 123

Turkey 40 0 40 0 -8 -1 -9 31

United Kingdom 111 -15 96 -1 5 -1 2 98

United States 131 -6 125 2 12 -1 13 138

Averages;
OECD 100 0 100 0 0 0 0 100

North America '. 110 0 110 1 6 -4 2 112

European Union 117 -12 105 -3 -5 2 -7 98

1 . Weighted averages based on 1 996 purchasing power parities. Hungary, Iceland, Luxembourg and Poland are excluded, since estimates for hours
worked were not available for these countries.

2. The difference between GDP per person employed and GDP per member of the labour force.
3. Compares GDP per member of the labour force with GDP per person of working age.
4. The difference between GDP per person of working age and GDP per capita.
Source: OECD

In manufacturing, average productivity in the
United States continues to outrank that of the

other major economies (France, Germany and

Japan), although Japan has made considerable
gains over the past four decades. Labour pro¬
ductivity, particularly when measured in terms
of hours worked, is high also for Belgium,

Finland, the Netherlands and Sweden. The manu¬

facturing sectors in these small economies tend
to be more specialised than those of the large
countries and are often relatively capital-inten¬
sive, which contributes to high labour product¬
ivity. In the middle of the OECD productivity
range are a number of countries (Australia,

Canada, Korea, Spain and
the United Kingdom) with
somewhat weaker pro¬
ductivity, although Korea.
Spain and the United King¬
dom have made substan¬

tial progress. At the bottom
of the range are the Czech
Republic. Hungary, Mexico,
Poland and Portugal.

Inefficiency and low-
productivity are wide¬
spread in the services sect¬
or throughout the OECD
area and could be im¬

proved.' The poor per¬
formance of sen-ices in

many countries and the
diversity across OECD
countries may indicate that
in some sectors, such as air

transport, telecommunica¬
tions and distribution ser¬

vices, structural barriers,

such as regulations, inhibit
productivity growth.

The Role

of The Firm

There is broad agree¬
ment on many of the de¬
terminants of productivity
growth, although their pre¬
cise contribution is less

clear. Private investment in

physical capital, training
and technology is vital, and
it can be supported by-
public investment in edu¬
cation, research and infra¬

structure. The organisation and management of
these factors of production within the firm are
also important. And dynamic operating condi¬
tions, such as the relative openness to trade and
investment and a high degree of competition in
the economy, can press firms to improve their
performance.
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Although some sectoral analysis has been
undertaken, so far it is mainly aggregate data
covering many countries which have pro¬
vided most of the insights into the causes of
productivity growth. Yet some recent research
based on data from individual manufacturing
firms highlights some key determinants of
productivity which do not show up in macro-
economic statistics.5 It was this new approach
to dealing with individual firms which un¬
derlined how much competition stimulates
productivity growth. Although most improve¬
ments in productivity occur within existing
enterprises, a substantial part is generated by
competitive factors outside the firm, such as
the battle for market shares among high-
productivity firms, the exit of those that per¬
form poorly and the entry of new ones
(Figure).

The entry and exit of firms makes an
important contribution to productivity growth.
New entrants are generally more productive
than businesses that close down, and the ones

that leave tend to have below-average pro¬
ductivity. The effects of entry take time to be
felt, of course, since firms gain market share
and become more productive as they grow.
In most cases, market entry does not have a very
large effect since new entrants generally do not
account for a large share of output. In except¬
ional cases, though, such as in the restructuring
of Finland's manufacturing sector between 1985
and 1995, exit may provide an important contri¬
bution to productivity growth, as inefficient com¬
panies abandon their market share to leaner, fitter
ones.

Productivity growth in manufacturing is al¬
most equally caused by upsizing, where firms
take on labour, as it is by downsizing, where
they shed it. As a rule, large firms tend to be the
main downsizers, whereas small and medium-

sized firms are more likely to expand their labour
force. Businesses that increase productivity and
hire more workers are often active in markets

where demand is expanding and returns to scale
are increasing, or where technological innova¬
tion is being felt. This allows prices to fall and
thus stimulates demand further. Firms that re¬

duce employment while increasing productivity

Figure

Breakdown of Manufacturing Productivity Growth
in Five OECD Countries1
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6 - I 6

5 - 1 5

4 - 1 4

3 - 1 Urn 3

2 - 1 1 n . 2

1 -

i m- i
h i 1

0

Finland Germany Japan Netherlands United
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H Total productivity growth
Due to growth in existing firms

Effect of changing market shares

Effect of exit and entry

1 . Based on firm data, covering varying proportions
of the manufacturing sector.
Source: OECD

are often in markets with inelastic or tailing de¬
mand and it is technological investment that ena¬
bles these industries to become more efficient."

But firms with falling productivity are often un¬
able to adjust to changing conditions.

Individual firms can have remarkably differ¬
ent experiences within a single industry. The
demise of integrated steel mills in the United
States during the 1980s, for instance, was ac¬
companied by the growth of new mini-mill com¬
panies. Analysis of why these differences occur
has allowed economists to identify the causes

4. Dirk Pilat, 'From Compétition to Growth', The OECD
Observer. No. 202. October/November 1996.

5. Macro-economic statistics can. for instance, not show

the enormous turnover offirms within the economy and
the role such turn-over plays In spurring economic
performance.

6. Mature industries, such as sleel and textiles, are good
examples of such Industries: see pp. Pl-22.

7. Graham Yickery and Gregory Wurzbiirg. Flexible

Finns. Skills mid Employment'. The OECD Observer
No. 202. October/November 1996.

of productivity growth more clearly. Within
existing firms, technical changes and the ac¬
cumulation of human capital within the firm
are usually the main reasons. But the value
of that insight is limited: firms that adopt ad¬
vanced technologies and invest in skills al¬
ready performed better than the average firm
before they made these investments. So more
will have to be learned about why some firms
do well and others fail. The organisation of
the workplace may be an important element
of success: flexible firms can adapt more
rapidly to change and can more readily tap
into their intangible assets, such as their
human skills, to bolster performance ft

There is no simple way for governments
to boost productivity growth. They can help
by paying attention to framework conditions,
including the degree of competition and mar¬
ket openness, since policies to enhance pro¬
ductivity growth within firms require a
competitive environment, where a process
of renewal enables entry and exit, allowing
successful firms to grow and unsuccessful
ones to fail. If government policies hinder

this process, productivity growth will be low¬
ered. However, government action can help: in
supporting education and training, physical capi¬
tal formation and public infrastructure, and in
promoting technological change. But the respon¬
sibility for improving productivity lies ultimately
in the hands of the private sector.
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How R&D
One of the most important inputs

into the process of innovation -
in the creation, diffusion and use

of technology and knowledge -
is expenditure on research and

development (R&D), covering three main types
of activity:

basic research - experimental or theoretical
work undertaken to acquire new knowledge
without any particular application or use in view

applied research - original investigation which
is directed primarily towards a specific practical
aim or objective

experimental development - systematic work
drawing on existing knowledge and directed at
producing new materials, products, processes
and systems, or substantially improving existing
ones.

Recent surveys of companies confirm that
R&D expenditure is only one part of the innova¬
tion effort of countries; marketing and product
design are other important factors. In addition,
it appears that an increasing share of national
R&D effort is being undertaken by small firms
which are often not included in these surveys,
and that R&D is still imperfectly measured in
certain parts of the economy, not least in the
services sector. In spite of this shortcoming R&D
expenditure remains the best and most broadly
available indicator of innovative activity.

Vladimir Lopez-Bassols

Is R&D

Declining?
There is deepening concern in many OECD

countries that R&D expenditure is declining and
that short-term decisions to reduce R&D spend¬
ing - in both the public and private sectors -
may have serious adverse consequences for eco¬
nomic growth.

R&D expenditure continues to grow in abso¬
lute terms, but at a slow pace: in the OECD area

Vladimir Lôpez-Bassols works in the Science and Tech¬
nology Policy Division of the OECD Directorate for
Science, Technology and Industry.

E-mail: dsti.contact@oeccl.org

Technology is the main engine of economic growth and
structural change, and is transforming the OECD countriesfrom
industrial economies to knowledge-based ones. The decisive
impact of technology on industrial performance and inter¬
national competitiveness means that continual improvements
in the innovationprocess are essentialforgains inproductivity,
the creation ofjobs, economic growth and higher standards of
living. '

as a whole, the annual growth rate of gross do¬
mestic expenditure on R&D was 6.5% in real
terms over the period 1981-85 and only 0.5%
during 1991-95. And R&D intensity, which is
R&D expenditure as a percentage of value-added,
has been falling, reaching 2.2% of OECD area
GDP in 1995 after a period of decline in the
early 1990s (Figure). Tighter government poli¬
cies and increased competitive pressures are lead¬
ing away from innovative, risky research to more
applied research, with shorter time-horizons and
a stronger emphasis on economic relevance and
return on investment.

Traditionally government has funded basic
and applied research, while letting private firms
pay for most development-related R&D. But these
distinctions are becoming increasingly blurred
in some new areas of scientific research, such as

biotechnology. There are a number of economic
arguments to explain government support of
some types of R&D activities, particularly basic,
'exploratory' research. Some research findings
are seen as a public good, in that their consumpt¬
ion by one person does not preclude consumpt¬
ion by another. Firms tend to under-invest in
this area of research, since they cannot fully ap-

Figure

R&D Intensity in the OECD Area1, 1985-95

Gross Domestic R&D

iofCDP

Business Sector R&D

% of business GDP

1985 86 87 88 89 90 91 92 93 94 1995

1 . RStD Intensity: R&D expenditure as a percentage of value-added.
Source: OECD

90 91 92 93 941995
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propriate its financial benefits, but have to share
them with competitors.

The kinds of research that attract government
funding generally have high social rates of re¬
turn, in that returns also accrue to those who do

not pay for these investments. An example is
'generic' or 'infrastructural' technologies, such as
design-automation tools, which improve the tech¬
nological capabilities of a large number of com¬
panies, but whose benefits cannot be easily
captured by a single firm. The results, too. usu¬
ally bring substantial, often unforeseen economic
rewards to particular industries. Examples of such
pioneering technologies include electric cars and
high-temperature superconductivity.

Government-funded R&D has been declin¬

ing in the large OECD countries. It averaged be¬
tween 0.6% and 1.0% of GDP in 1995, with its

annual growth rate in the OECD area as a whole
decreasing in real terms from 4.7% during
1981-85. to a drop of 0.4% in 1991-95. Some
smaller European countries, such as Iceland, the
Netherlands, Norway and Sweden, have bucked
the trend by maintaining a high degree of gov¬
ernment funding of R&D. Basic research, which
in most OECD countries accounts for 15-20% of

total R&D expenditure, has remained immune
to this decline. Over the last decade, the share

of basic research spending in total R&D has risen
in some larger countries, including France, Italy,
Japan and the United States. The explanation
lies in part in sizable cutbacks in public spend¬
ing on defence R&D, which tends to be applied,
rather than basic, in type.

Businesses both finance and cany out about
two-thirds of all R&D in the OECD area. It is the

single largest R&D funder and performer in most
OECD countries. In New Zealand and Iceland

the government sector is both the most import¬
ant funder and performer of R&D. In some other
OECD countries, the government is the largest
funder of R&D, with the actual research being
carried out either in the private sector (as in
Australia, Hungary and Poland) or higher-edu¬
cational establishments (as in Greece, Portugal,
Turkey and Mexico).

During the early 1990s, business R&D as a
share of GDP fell substantially in almost all G7
countries. Data for 1995-97 show a resurgence,

DNA shows the way forward for medical technology.

particularly in Japan and the United States, which
together account for between 60% and 70% of
all the business R&D undertaken in the OECD

area. The changes reflect cyclical conditions, as
much corporate spending on R&D is financed
from internal sources, such as retained earnings
and depreciation allowances, which are tied to
the business cycle.

In high-technology industries such as chemi¬
cals and pharmaceuticals, R&D can account for
a sizable share of a firm's costs. The ratio of

R&D to sales in these industries often exceeds

10%, more than twice the average of that in the
300 largest R&D-spending firms. Sharp drops in
cash flow can therefore affect investment deci¬

sions, with a substantial adverse impact on re¬
search, mostly for short-term development
projects. Structural changes - such as a decline
in a knowledge industry - would also affect busi¬
ness R&D. since most expenditure is concen¬
trated in a few high-technology industries such

/.Science, Technology and Industry Outlook. 1998.
OECD Publications. Paris, 1998: Technology, Product¬
ivity andJob Creation Policy Practices. OECD
Publications. Paris. 1998.
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as chemicals and pharmaceuticals, computers,
motor vehicles and aerospace (Table).

What is Driving
Change?

A high proportion of military spending is in
R&D. It was inevitable, therefore, that the sharp
cuts in defence spending after the end of the
Cold War and the collapse of the former Soviet
Union would result in a decline in R&D in sev¬

eral large OECD economies. R&D fell from 12.5%
of central government spending in 1985 to 8%
in 1995 in the OECD area as a whole, and in the

United States (the largest military spender) from
25.7% to 17.4% over the same period. Govern¬
ments have shifted their focus on the develop¬
ment of so-called 'dual-use' technologies, such
as laser devices, radar systems and advanced en¬
gineering materials, in other words, output which
may have other commercial spin-offs.

In all areas of research, budgetary and debt
constraints in many OECD countries are forcing
governments to review areas of discretionary
spending. R&D funding is one item being closely
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Table

World's Largest R&D Spending Firms in 1996

Company Country Sector R&iJ R&D

mn
as%

of sales

spending
(billion $)

General Motors United States Automotive 5.6 8.9

Ford Motors United States Automotive 5.8 6.8

Siemens Germany Electronic

& electrical equipment 7.7 4.7

Hitachi Japan Electronic

& electrical equipment 6.1 4.3

IBM United States Electronic

& electrical equipment 5.2 3.9

Daimlez-Benz Germany Automotive 5.2 3.6

Matsushita Japan Electronic

Electric Industrial & electrical equipment 5.9 3.4

Fujitsu Japan Engineering 9.2 3.0

Nippon Telegraph Japan Telecommunications 4.0 2.7

& Telephone
Novartis Switzerland Chemicals 10.1 2.7

Source: Company Reporting, The UK R&D Scoreboard, 1 997

scrutinised and evaluated to reduce duplication
and increase focus on areas of particular interest
for governments, such as in technologies which
have broad economy-wide applications.

The situation for universities has changed, too:
the share of university research in R&D expend¬
iture increased slowly in most OECD countries
in the late 1980s but levelled out. and even de¬

clined in some countries; in Canada, for example,
it fell from more than 26% of national R&D in

1991 to less than 22% five years later. In all OECD
countries, the bulk of university research fund¬
ing comes from the public sector. Lower gov¬
ernment funding has posed a serious challenge
for higher education. Universities have had to
improve their efficiency, find alternative sources
of funding and increase co-operation with busi¬
ness as well as with other universities.2 There is

nevertheless some concern that the decline in

funding will affect future contributions to the
body of knowledge by undermining the ability
of universities to fulfil their vital role in carrying
out basic, long-term research.

Although direct funding by industry to uni¬
versities remains modest in most OECD coun¬

tries, at less than 5% in half of them, a variety of
links exist between universities and private firms,
mostly in the area of technology transfer, inclu¬
ding centres of excellence and science parks.

2. University Research in Transition.
callous. Paris. 1998.

3. See

OECD 1'llhli-

pp. 9-12.

i. National Innovation Systems.
Paris. 1997.

OECD Publications.

Many universities
are stepping up
their collaboration

with private firms
in joint research
projects. There is,
for example, the
Co-operative Re¬
search Centres Pro¬

gram in Australia,
the Research Part¬

nerships Program
(RPP) sponsored
by the National Sci¬
ence and Engineer¬

ing Research Council (NSERC) in Canada, and
the Industry/University Co-operative Research
Centers (I/UCRC) program in the United States.
In some OECD economies, for example, Mexico
and Turkey, the lack of adequate R&D infrastruct¬
ure has led to a heavy use of university facilities
by private firms. Universities are also increasing
their collaboration with government laboratories
through a variety of joint management arrange¬
ments and with other universities via inter-uni¬

versity research groups.
High-technology industries account for over

40% of manufacturing R&D in the OECD area.
Competition is forcing firms to reduce the time
they spend on product development: firms in
rapidly changing industries, such as computer
equipment and semi-conductors, must bring new-
products to the market much more swiftly,
thereby reducing costs. Although aggregate data
are veiy poor, surveys of R&D managers suggest
that this approach is increasingly widespread,
with many firms shifting towards more short-
term research.

But this might not necessarily be a bad thing.
Reductions in expenditure may mean that firms
are conducting research more efficiently than
before. IBM, for instance, reduced its R&D budget
from about $5 billion in 1991 to less than $4 bil¬

lion in 1996 and yet increased the number of
patents it registered during that time from 679 to
1,867; its research output had not suffered from
lower R&D spending, Recent studies suggest that
the competitive turn-around of US firms in many
high-technology industries in the 1990s can be

ascribed mainly to improved strategies for inte¬
grating technology into their operations, rather
than to any increase in R&D investment.

With globalisation, firms will have to operate
in a new research environment: technology de¬
velopment is increasingly interdisciplinary and
international; knowledge flows and technology
diffusion/absorption are gaining in importance;
developments in information and communica¬
tions technologies (ICTs) have facilitated co¬
operation in research activities.3 By the same
token, these processes may also diminish a firm's
ability to appropriate some of the benefits of its
R&D investments.

Rather than a genuine and consistent decline
in R&D investment, it appears from the gathered
evidence that a new framework for research is

emerging. Productivity has increased and the
efficiency of R&D spending has improved.

Firms are increasingly relying on external
sources of knowledge, such as foreign R&D
embodied in high-technology imports, or inter¬
national strategic alliances in the form of joint

Working together in R&D.
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ventures and other collaborative agreements.
These allow cost-sharing on large-scale projects
or research with longer-term outcomes. Co¬
operation between the public and private sect¬
ors is Incoming more important as industrial
patents increasingly rely on basic, publicly sup¬
ported research performed at academic, govern¬
mental and other public institutions. The
traditional - or linear - model of technological
development is thus becoming increasingly ob¬
solete; the process of innovation is becoming
more complex, occurring at many stages and
through many agents.

As governments begin to understand more
clearly how innovation works, they will be able
to focus their effort on resolving systemic fail¬
ures, by highlighting mismatches and by strength¬
ening linkages and networks to improve national
innovation.' Important changes to their R&D
policies should occur in three areas. First, as well
as investing in national capacity, they should
facilitate co-operation between the different
bodies involved in research and encourage link¬
ages with foreign sources of innovation. Second,
they should work on enhancing the efficiency
of state spending and increasing the focus on
core competencies, such as the funding of basic
research. And third, they should work to estab¬
lish and strengthen the underlying national re¬
search infrastructure by protecting intellectual
property rights, raising the skills of the workforce,
facilitating the mobility of scientists and research¬
ers, and developing regulatory frameworks that
stimulate innovation and growth.
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Revitalising
Mature

Industries
Yukiko Fukasaku

In the middle of the 20th century large textiles, steel and car
industries were symbols of national economic muscle. Since
then, at least in the OECD area, these industries have matured

and restructured, with production shifting to other countries
and new industries, such as computers and telecommunica¬
tions equipment, rising to occupy their position ofglory. But
thanks to technology, mature industries have continued to grow
in increasingly competitive markets.1

Thetextile, steel, automotive and con¬
struction industries in the OECD

countries have undergone substan¬
tial restructuring over the last
30 years. Rising energy prices, the

saturation of demand and increasing international
competition, combined with a partial withdrawal
of government subsidy, eroded profitability. The
result was a stagnation or decline in output and
employment, The shares of textiles and steel in
total OECD manufacturing have since declined
and much of the world's production in these
industries has shifted to the non-OECD area. The

automotive industry is reaching maturity, though
both value-added and employment shares have
been stable.

A slow rate of innovation and a high degree
of product standardisation are generally held to

1. Science, Technology and Industry Outlook 1998.
OECD Publications, Paris, 1998.

be characteristics of an industry which has
reached 'maturity'. Yet in the four sectors dis¬
cussed here rapid technological change is taking
place. And although each sector is very different,
the kinds of change exhibit striking similarities.

New

Processes

In the textile sector, the introduction of 'open-
end' spinning machines and shuttle-less looms
has, where technically and economically appro¬
priate, replaced older ring-spinners and shuttle
looms. This new generation of equipment has
radically changed the traditional process of the

Yukiko Fukasaku is a consultant in the Science

Technology Policy Division of the OECD Directe
for Science. Technology and Industry.
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textile mill by increasing the speed of product¬
ion, enhancing automation in material transfers
and improving product quality.

In the steel industry two major technological
innovations have spread rapidly over the past
few decades. One is the electric-arc furnace (EAF)

in 'mini-mills', whose minimum efficient scale

of operation is considerably smaller than that of
the integrated mill. Integrated mills smelt pro¬
cessed iron ore and coke in a blast furnace to

produce molten iron, and then produce steel in
the basic oxygen furnace. Mini-mills, which pro¬
duce steel by melting steel scraps in the EAF,
have higher productivity because they bypass
the iron-making process. They have spread rapid¬
ly in the United States, where they have helped
to revitalise the industry, profiting from abun¬
dant supply and low prices in steel scrap and
electricity and environmental regulations that
have made integrated steel-making more expen-

held tools have enhanced automation, increased

speed and accuracy and reduced the demand
for manual dexterity. New materials, such as plas¬
tics and 'mastics', composite-board products and
alloys have improved aesthetic quality and
durability. Faster and more accurate fixing tech¬
nologies enable quick-fit, clip-together assembly
of parts. These techniques are all based on better
components, and have underpinned the im¬
proved performance of the constmction industry.

The Impact
of Computerisation

Information technology (IT) and advanced
manufacturing technologies (AMT) based on IT
have penetrated all of these industries. They
improve control and speed in processing, pro¬
duction management and retailing.
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Textile revolutions: where technology has improved quality.

sive, Another major innovation in the steel sector,
continuous-casting technology, has replaced the
conventional ingot-casting process. By casting
steel directly into semi-finished shapes, this tech¬
nology reduces energy consumption by permit¬
ting fuller utilisation of the heat contained in the
molten steel. It also increases yield, improves
quality and reduces pollution.

Changes to on-site technologies in the con¬
stmction industry have been more incremental,
but new programmable machines, mechanical
handling equipment and more powerful hand-

In textile mills computer controls and robots
have enhanced operation linkages and flexibil¬
ity in production. Stock management has im¬
proved, helping to cut inventory costs. The entire
textile mill has been transformed into an IT-based

automated system, integrating spinning and
weaving with more flexibility than before.

In clothing manufacture computer-aided de¬
sign and manufacturing systems (CAD/CAM) and
computer numerically controlled (CNC) cutting
systems have replaced highly skilled manual
operations in the pre-assembly stage. These sys

tems have led to substantial savings in materials
and production costs. Training time has also been
reduced. They have also increased speed and
precision, and improved quality. They allow flexi¬
bility in the planning, sourcing and design of
products, and smaller quantities of a wider range
of goods are now possible.

In the steel industry, the impact of com¬
puterisation has been of a similar magnitude.
Computerisation developed most rapidly in the
giant integrated steel mills built in Japan in the
1960s, and has spread to most OECD steel mills
since then. New applications of computers con¬
stantly emerge, for instance, that of artificial in¬
telligence (AD, such as 'expert systems'. These
simulate the process control carried out by
human experts and thus allow the optimisation
and standardisation of operating practices and
procedures.

Since value-added in the construction sector

depends on the ability to co-ordinate and inte¬
grate technologies developed elsewhere, inform¬
ation systems have become crucial in supplying
appropriate, accurate information to the right
people at the right time and place. Co-ordina¬
tion by IT systems has improved information
flows, automated routine information-process¬
ing and communication within project teams and
improved transparency, leading to gains in per¬
formance. Simulation techniques, such as virtual
reality (VR), can be used to brief clients or to
involve interest-groups in planning and can also
replace the costly construction of prototypes.
Speeding-up and enlarging the flow of inform¬
ation through IT reduces uncertainty, lowers costs
and saves time. Some firms have used inform¬

ation systems to expand their markets. In 'best-
practice' examples of the use of IT systems (often
closely linked to the introduction of new busi¬
ness practices), decisions are made more rapidly.
Information becomes available when and where

required, and the process becomes more trans¬
parent.

IT lias also penetrated the downstream seg¬
ments of mature industries and affected their

structure. In the clothing industry, the shift in
competitive conditions - from price to variety,
style, flexibility and rapid response - has en¬
hanced the role of the retailer, whose relations

The OECD OBSERVER No. 21 3 August September 1998 20



& Te
Science

Analysis

with clothing manufacturers and textile firms
have become closer and more stable. IT is used

to provide accurate information to suppliers
about consumer demands, enabling the product¬
ion of optimum quantities of the right type of
product and thus keeping inventories low. The
technique has shortened the period required
from production to retailing. Another advantage
is that producers can respond to seasonal fashion
trends and avoid mark-downs in prices.

In car retailing electronic data-systems pro¬
vide information to help match production to
customer demand. A US second-hand car chain,

CarMax, uses computer technology for invent¬
ory and cost control, and to inform customers
about their products. GM's Saturn Corporation
uses IT to monitor market trends and to bring
retailers into the corporate decision-making pro¬
cess. This new openness encourages customer
feedback in the manufacturing process.

Organisational
Change is Key

Organisational innovation - mainly the intro¬
duction of the so-called 'lean' production sys¬
tem in the automotive industry - has had a major
influence on mature industries. The lean system
is a radical shift from the Fordist mass-assembly
approach. Based on product standardisation, the
use of special-purpose equipment and the de-
skilling of labour, Fordist technology had con¬
tributed to a sharp rise in productivity over the
older 'hand-craft' technology. It has dominated
the automotive industry for most of this cen¬
tury. But it had some major drawbacks: the need
for numerous specialists to support assembly
workers; production and maintenance of large
inventories of component parts; and frequent
'reworking' to correct defective products. After
the Second World War, faced with limited re¬
sources and a small domestic market, car pro¬
ducers in Japan attempted to eliminate these

2. Denis Audel, 'Market Access in the Automobile Sector',

The OECD Observer, No. 209. December 1997/fanuaiy
1998.

3. See pp. 12-15.

drawbacks by transforming the Fordist technol¬
ogy to the 'lean' production system through or¬
ganisational changes, The new method helped
to reduce costs, improve quality, make product¬
ion more flexible, humanise labour practices and
drive up productivity.
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A well-known organisational principle of the
lean production system is the 'just-in-time'
method, which originated in the automotive sect¬
or and eliminated recourse to large inventories.
Information flows about the precise quantity of
specific parts required were important, helping
to re-organise the supply chain to allow the
smooth and timely delivery of 'defect-free' com¬
ponents, 'Autonomatiori, which allowed workers
to stop the assembly line to rectify faults, marked¬
ly reduced defects and eliminated reworking. It
also gave rise to teams of multi-skilled, flexible
workers who performed specialist operations.
Rather than producing large volumes of stand¬
ard products, technology allowed the industry
to produce smaller volumes of a wide variety of
products.

The adoption of the lean system paved the
way for further increases in productivity and
manufacturing flexibility through the integration

of IT-based AMI This replaced simple automat¬
ing devices with numerically-controlled (NC)
tools, industrial robots and flexible-transfer

machines, and eventually computer-integrated
manufacturing systems. A combination of the
lean system and IT-based innovations is being
adopted throughout the world, and the result¬
ing improvement in competitiveness is forcing
the automotive industry to restructure.'

Organisational changes in the construction
industry have been limited, because of its project-
based nature. Competitiveness in construction
depends on the ability of firms to manage com¬
plex networks efficiently and to accumulate and
diffuse technical knowledge within and between
firms and projects. New management approaches
developed in other sectors, such as 'just-in-time'
delivery, have also been adopted. And as in
textiles, organisational changes are slowly affect¬
ing the structure of the industiy. Value-added as
well as technical change and design work are
migrating upstream into components manufact¬
urers. Thus they are now able to invest in
long-term R&D and are capable of engineering
and testing standard, pre-assembled components.
These components reduce on-site work, improve
quality, speed and accuracy of installation. The
move upstream is also a response to recent
market trends, which are shifting towards in¬
creased choice and flexibility in life-style, includ¬
ing functional buildings with sophisticated
equipment.

Rapid technological change has brought about
striking increases in labour productivity in three
of the manufacturing industries discussed
(Figure).3 Many labour-intensive processes have
been automated and accelerated. New genera¬
tions of plant and machinery, integrating IT and
AMT, have increased process speed and yield
and reduced cost. In the construction sector, pro¬
ductivity gains have been more limited, poss¬
ibly because of its project-based nature. There is
nonetheless considerable potential for improve¬
ment in this industiy, thanks to IT and AMT, and
the benefits of new technologies may still lie
ahead.
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Innovative organisation can lead to innovative construction.

Technological change has enabled improve¬
ments in product quality, and the structure of
production has moved towards higher-quality
goods and services, with more variety, mainly
in response to changing consumer preferences.
Fiercer international competition has forced firms
in OECD countries to shift to the higher value-
added end of the market, since technologies for
mass, standardised goods are often easily
adopted by international competitors. The pro¬
duction of standard textile goods, for example,
has moved outside the OECD area, while firms

in the OECD area have concentrated on style
and keeping ahead in fashion trends. OECD steel
products have likewise moved to a higher-qual¬
ity output.

New technologies have improved skills. In
textile and steel, the use of more efficient new-

generation technologies has reduced demand for
low-skilled workers, thus adding to unemploy¬
ment. By contrast, the use of IT and AMT has
increased demand for higher general skills and
for versatility, blurring the traditional job-dividing
lines in steel, automobiles and construction.

Multi-skilled workers have become the norm,

particularly in lean automobile production.
The pattern of concentration and vertical in¬

tegration is changing as a result of technological
progress. In consumer-goods industries, such as
clothing and cars, retailers and distributors have

taken on a bigger role in guiding technological
change; and in construction and steel, upstream
suppliers or large customers have often played
a major role in guiding innovation.

Technological change has extended the range
of commercially viable firms, and given a more
prominent role to smaller enterprises, particularly
in steel and textiles. It has helped small firms to
thrive in niche markets, and large firms to sur¬
vive by organising production in a way that is
more responsive to market demands.

The success of lean production in the auto¬
motive industry and 'quick response' in the textile
industiy underlines the importance of organisa¬
tional change in underpinning hard technology.
Such 'soft' innovations can substantially enhance
efficiency when combined with IT and AMT and
can substantially improve performance.
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High risk and uncertainty are the
principal reasons for government
intervention in the health-care

industry. People do not know
when they will require health care

or for how long. In addition, patients often lack
the information and the capability to evaluate
what is offered and the possible alternatives,
particularly as rapid advances are made in medi¬
cal technology. This is important, since ill-
informed use of health-care may result in
irreversible damage or even death.

OECD governments are faced with common
problems for the provision and financing of
health care and have much to gain in learning
from each other. For example, by exchanging
information they can share the burden of testing
new medical products and procedures, and bring
about a more timely assessment of their efficacy.
This saves resources for both government and
industry and accelerates the availability of im¬
portant new therapies.

In biotechnology there is an additional reason
for international collaboration and enhancing co¬
ordination: that of keeping pace with rapid de¬
velopments in this field in an attempt to measure
and anticipate world-wide impacts of biotechno-
logical breakthroughs. Recent advances in the
transplantation of viable animal cells, tissues and
oigans to humans give co-operation a particularly
important dimension, since the knowledge to
verify assumptions about the risks associated with
these procedures is still inadequate.

The Imponderables
of Transplantation

Transplantation is now an accepted treatment
for patients with end-stage organ failure, where
treatment with drugs or restorative surgery is not
feasible. Some major breakthroughs in tissue
typing and immuno-suppressant drugs have
made it possible to transplant approximately
25 different organs and tissues, including bone
and cartilage, bone marrow, skin, cornea, heart,
heart-lung, kidney, liver, lung and pancreas. Over
one million people world-wide have benefited
from successful organ transplants, and survival
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Challenges in Tissue
Transplantation

Elettra Ronchi

The explosion in technological innovation in recent decades
has been accompanied by a dramatic increase in the demand

on governments to assess the safety and efficacy ofnewproducts
and procedures . The likely growth of transplant technology -
both of human and of non-human organs and tissue to
humans- presents governments with two questions that are
currently difficult to answer. How can regulation be revised to
accommodate these technologies and the challenges they bring?
And how canpolicy makers assure safety and adequate assess¬
ment of clinical efficacy without stunting the development of
promising new drugs or therapies? International co-operation
offers a wayforward.

to a severe shortage of supply. In western Europe
nearly 40,000 patients are at the moment wait¬
ing for a kidney, but the number of donors has
remained stable, at around 5,000 for the past few
years. Similarly, in the United States, there are
about 39,000 patients on the wait¬
ing list, but only around
12,000 kidneys become available
each year. In 1997 11,349 kidneys
were transplanted, 3,579 from
living donors.

A number of alternatives have

been proposed to fill the gap
between the supply and demand
of organs. Among them is
xenotransplantation - the trans¬
plantation of viable organs from
one animal species to another.
Xenotransplantation in humans
dates back to the early twentieth
century, with kidney xenografts

23

rates have dramatically improved. Some 80% of
kidney-transplant recipients live for at least a year,
and over 60% live for at least five years. Even in
the least successful cases, more than 50% of re¬

cipients live for longer than five years.
Transplantation is therefore a life-saving pro¬

cedure. It is also cost-effective. Kidney transplants
produce an estimated saving of 63% compared
with total medical expenses for a patient on life¬
long dialysis treatment. In Spain, for example,
every 10,000 patients now living with a funct¬
ioning kidney graft is estimated to represent a
saving of some $207 million each year.

But transplantation has become a victim of
its own success. The rise in demand for trans¬

plantation and hence for human organs has led

Elettra Ronchi is responsible for health and biotech¬
nology projects in the OECD Directorate for Science,
Technology and Industry.

E-mail: dsti.contact@oecd.org

from rabbits, pigs, goats, lambs and non-human
primate donors (such as macaques, chimpan¬
zees, marmosets and baboons). However, the

rapid death of the transplanted organs - and, in
most instances, the patient - after xenografting
meant that the practice was soon abandoned.

Renewed Interest

in Xenotransplantation
In 1963 Professor Keith Reemtsma and his

colleagues in the United States revived xeno¬
transplantation with six chimpanzee-to-human
kidney transplants. Most of the patients died
within a few days. In 1964 J. D. Hardy and col¬
leagues at the University of Mississippi performed
the first cardiac xenotransplantation, which was
soon followed by eight other attempts by other
groups, also in the United States. Five of tlie
donors were non-human primates (two baboons
and three chimpanzees) and three were farm
animals (one sheep and two pigs). The patient
wlio survived longest (20 days) was a new-born
infant who made headline news as Baby Fae in
1984.

Eventually, attempts at xenotransplantation
became rare because of the unacceptably early
mortality from 'hyperacute' organ rejection, the
expression used to describe the near-immediate
effects of the response of the immune system
against an incompatible xenograft. Recently,
however, the introduction of novel immuno-

Getting better. Transplants are becoming increasingly successful.
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suppressive regimens and advances in the know¬
ledge of the immune system, and of organ rejec¬
tion in particular, have rekindled interest. In the
early 1990s investigators at the University of Pitts¬
burgh reported two cases in which they trans¬
planted a baboon's liver into a human recipient,
obtaining a 70-day survival in their first reported
case and a 26-day survival in the second. In 1992
J. Czaplicki and his colleagues described a case
in which they attempted a pig-to-human heart
xenotransplantation, The patient survived for less
than 24 hours. Their protocol included an unu¬
sual immuno-suppressive regimen and extra¬
corporeal perfusion of the pig's heart with the
recipient's blood in an attempt to prevent rejec¬
tion.

The past three years have seen the develop¬
ment of a number of other approaches to pre¬
vent or reduce rejection of xenografts; they derive
from recent advances in biotechnology, and from
transgenic technology in particular. Cloning has
also been explored as a means of producing cells
and tissues from sources suitable for xeno¬

transplantation. Several of these approaches hold
enormous promise, and xenotransplantation of
cells and tissues has been approved for clinical
trials in a number of OECD countries.

Pig tissues seem to be most appropriate for
xenotransplantation - first, because this species
shares many biological and physiological features
with humans and, second, because pigs can be
genetically engineered to produce organs which
are compatible with the human immune system,
The kidney and heart hold most potential, but
the liver could pose problems since it is a major
protein-producing organ, and pig proteins might
differ too much from those of their human

counterparts.
In 1994 a number of clinical trials in Sweden

examined transplanted pig islet cells in insulin-
dependent diabetics. Under low-power magni¬
fication these cells, first described within the

pancreas by Paul Langerhans in 1869. look like
clustered islands (hence the name islets) and

include cells which make insulin. Results seem

to indicate that porcine foetal islet cells can be
safely transplanted into diabetics, provided that
the amount of transplanted tissue is not excess¬
ive. After transplantation, the porcine cells can

survive for several months and seem to be funct¬

ional, even if the amounts of insulin produced
are below the normal amount (about 20% of

that of a healthy individual). Porcine foetal neural
tissue has also already been transplanted in
patients affected by Parkinson's disease. And in
the United States, in December 1995, the first

baboon bone-marrow transplant to treat an AIDS
patient was carried out, albeit unsuccessfully.

Handling
the Risk

Opinions about the risks from these early-
procedures and whether to proceed any further
vary. In Europe there have been some calls for a
hold on clinical trials until further research de¬

monstrates that the technology is safe and offers
unarguable benefits. Xenotransplantation raises
a particularly wide range of concerns, and cur¬
rent national guidelines from OECD countries
unanimously urge caution, in particular where
non-human primates are involved.

One risk associated with the transplantation
of animal organs into human beings is the poss¬
ibility of new viruses spreading to humans. AIDS
has heightened caution, as has the recent scare
about a new strain of bird influenza in Hong

Kong, China, which required the slaughter of
some 1.25 million chickens. Because of this risk

xenotransplantation might have to be seen as
an experiment requiring life-long surveillance of
early recipients. This raises important ethical

/.Xenotransplantation: Guidance on Infectious Disease
Prevention and Management, WorldHealth Organization,
Geneva, 1998, Report of WHO Consultation on
Xenotransplantation, WorldHealth Organization, Genera,
1997.

2. 'Transplantation Biotechnology: A Workshop on Inter¬
national Issues Including the Use of Non-Human Cells,
Tissues and Organs '. New York, 18-20 March 1998, joint
workshop of the OECD and the New York Academy of
Sciences.

3. The Chemicals Programme, under the Environmental
Health and Safely Division, seeks to identify, prevent and
reduce chemical risks to health and the environment;

eliminate unnecessary distortions to trade by harmonising
environmental policies and regulations affecting chemi¬
cals; facilitate optimal use ofnational resources available
forchemicals management through cost-sharing oftesting
procedures and data sharing; promote integrated ap¬
proaches to chemicals management; and transfer OECD
experience and approaches to non-member countries.

issues. There is also the question of defining the
acceptable degree of risk to the human popula¬
tion and how that risk should be evaluated, moni¬

tored and managed.
As yet unknown pathogens from non-human

species might be transferred through xeno¬
transplantation into a recipient. A major quest¬
ion is whether such pathogens, if they occurred,
could spread to the human population. The
answer is that nobody knows. The risk may be
large or it may be very small. To date there are
at least 150 patients world-wide who have re¬
ceived pig cells and tissues in emergency treat¬
ments. Samples from these patients are now-
being analysed, in particular for the presence of
retroviruses, and the results might shed some
light on this issue.

Meanwhile, other concerns will have to be
resolved. In the aforementioned baboon-marrow

transplant case, the AIDS patient involved, who
expected to die despite the experimental treat¬
ment, had no objection to being subjected to
life-long surveillance and substantial restrictions
in his behaviour. But it is unlikely that public
health officials will be able to enforce such com¬

pliance, in particular among young patients who
have returned to good health and are looking
forward to leading normal lives.

Taking
Preventive Action

It seems that xenotransplantation technology
is on the way in. The British biotechnology com¬
pany. Imutran, for instance, has announced that,
unless there is evidence of infection in the

samples of the 150 patients treated to date with
living pig tissues, it will go ahead with a pro¬
gramme of experiments which, pending approval
from the UK government, could lead within five
years to the first kidney transplant from its
genetically engineered pigs. The World Health
Organization therefore recently released a first
working document for the prevention and man¬
agement of xenozoonoses.1 Zoonoses are dis¬
eases transmitted to humans by animals and
xenozoonoses are infectious agents transmitted
via xenografts of animal origin. Guidelines ad-
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Xenografting offers new hope.

dressing the issue of infectious agents that might
arise from xenotransplantation are also being
developed in several OECD countries.

In the United States, for example, the Depart¬
ment of Health and Human Services has devel¬

oped draft guidelines, published for public
comment in 1996. These delineate basic safety
requirements for the procurement, screening and
use of xenografts, as well as the clinical care
and follow-up of xenograft recipients. A feature
of the guidelines is that, in contrast to other
countries, the United States does not specifically
rule against the use of non-human primates, al¬
though it does emphasise the risks.

In the United Kingdom, in response to the
report by the UK Advisory Group on the Ethics
of Transplantation, the government established
the United Kingdom Xenotransplantation Interim
Regulatory Authority (UKXIRA) in 1997 to regu¬
late the development and implementation of
xenotransplantation.

Canada, on the other hand, has chosen to set

up a regulatory framework based on the devel¬
opment of specific standards for the safe retrieval
and use of all organs and tissues and for each
transplantation group, including xenotransplant¬
ation. This 'standards-based risk-managemenf,
or SBRM, includes methods for verifying com

pliance and reporting adverse events, and ad¬
dresses the need to update and revise practices
as science evolves. Currently, xenotransplantation
is not prohibited in Canada. However, under the
general authority of the Canadian Food and
Drugs agency, xenografts are considered as thera¬
peutics, and the Canadian Department of Health
(Health Canada) therefore has the authority to
regulate xenotransplantation.

The Swiss government has presented a l)ill
to regulate the transplantation of organs, tissues
and cells of human and animal origin. The para¬
graph on animal organs has been submitted for
consideration to the Swiss Federal Council. Other

countries, such as France, Germany, the Nether¬
lands, Spain and Sweden have formed expert
committees to develop guidelines. Moreover, the
Council of Europe has released a recommend¬
ation on xenotransplantation which was adopted
by the Committee of Ministers on 30 September
1997.

A common conclusion of the guidance work¬
ing documents and discussion papers released
to date is that xenotransplantation from pigs is
ethically acceptable, provided the risk of possi¬
ble transmission of infectious diseases and ani¬

mal welfare issues have been adequately dealt
with. There is no clear call for a total ban or

moratorium. But a recent OECD workshop2
revealed a substantial divergence of opinion
among OECD countries. It drew attention to the
importance of further dialogue and co-operation
to achieve several aims, including

supporting the development of international
standards for risk assessment and for monitor¬

ing adverse events, such as transmission of
known and unknown viral infections

setting a research agenda to respond to un¬
resolved questions about infectious risk

assisting the development of international
databases and the management of registries and
archives

developing standards for animal husbandly and
for the export and import of organs and animals.

To make co-operation work, governments will
have to involve industry, where most of the re¬
search and development is carried out. They will

also have to find ways of getting the public in¬
volved in the debate.

The participants at the OECD workshop -
experts and delegates from 17 OECD countries,
the Cameroon. Israel and the Sultanate of Oman,

the European Commission and the World Health
Organization - agreed that an international ap¬
proach should be adopted immediately. A glo¬
bal initiative would be required to develop
international norms, to assure that data are com¬

parable internationally and to reach agreements
on what information should be shared.

To achieve progress, OECD countries could
build on the model pioneered by the OECD
Chemicals Programme3 and by the OECD
Biotrack data system, developed in co-operation
with the UNIDO BINAS data system. Biotrack is
a database of field trials of genetically modified
organisms which have taken place in OECD
countries and their related commercialised ap¬
plications and product approvals. It contains in¬
formation on the ministry or agency in charge
and the relevant laws, regulations and rules, as
well as contact points. It is an internationally
shared database which enhances information

flows, facilitates harmonisation and improves
expertise so that governments can keep up with
the fast changes taking place in biotechnology.
It could serve as a model for developing an im¬
portant data resource on xenotransplantation.
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Governments
Small firms account for 60-70% of jobs

in most OECD countries.2 The world's

venture-capital industry makes available
some $100 billion a year to firms
wishing to expand their activities. But

companies, primarily technology-based, which
attempt to produce innovative goods and ser¬
vices can be viewed sceptically by traditional
providers of finance. Institutional investors, such
as banks, prefer to entrust their money to larger
companies with a proven track record. This
reluctance to invest in the early life of a com¬
pany3 can be ascribed to the inability of venture-
capitalists to assess potential returns, or to
institutionalised risk-adverse behaviour. Many
OECD governments are therefore mounting
parallel programmes - to the tune of $3 billion a
year - to fill the gaps in funding which prevent
small businesses from obtaining the capital Éey
require.

Governments have traditionally taken indirect
measures to encourage venture investment.1
These include the fashioning of fiscal and legal
frameworks which can help markets channel
resources to new and innovative enterprises. For
example, governments can take steps to elimi¬
nate double taxation - of gains and dividends -
in venture investment. They can tax capital gains
at rates which encourage more risk-taking, and
they can reform rules and regulations in the capi¬
tal and securities markets to increase the attract¬

iveness of investments and improve the
availability of exit mechanisms. Governments can
also devise and enforce provisions to protect
intellectual property and thus the patents and
innovations of start-up firms.

In the 1990s governments have increasingly
gone beyond such framework activities to be¬
come more involved in the venture-capital busi¬
ness itself (box). They supply capital to firms
directly, give financial incentives to investment
by others and broaden investor rules. Govern¬
ment venture-capital schemes can play a pump-

Margaret O'Shea and Candice Stevens

OECD governments are acting as venture capitalists by pro¬
vidingfunding to small high-riskfirms, with the aim ofstimu¬
lating innovation and increasing employment. The plan is to
raise the survival rates of high-technology start-ups, less than
half of which last for five years. But critics charge that these
schemes can lead to bad investments at high cost to the tax¬

payer.1
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priming role in stimulating the supply of private
capital through providing funds on a matching
basis and lowering the risks of venture capital
firms through guarantees. The long-term goal of
most programmes is to create vibrant
private-sector markets which will
gradually make such schemes .-'
redundant,

Financing
Risk i

Government investments

and loans are the most promi-
nent way of injecting venture
capital into an economy; and
these schemes are multiply-
ing rapidly. In one approach
the government supplies
financing to private venture-
capital firms, who in turn pro-
vide funding to small
companies. Finland, for ex¬
ample, adopted this approach
by setting up the state-owned
fund, Suomen Teollisuus- |
sijoitus Oy in 1994.

Governments are also

creating their own venture-
capital funds to invest directly ,
in small companies. These ft~
funds are usually privately
managed by professionals. In
Belgium the Investment Company for

Flanders (GIMV), established in 1980, pioneered
the concept of government-funded venture
capital run by independent private management.
Its strategy of taking equity stakes in techno-
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as Venture Capitalists
logy-based companies produced attractive re¬
turns, and private capital is now being invested
in GIMV.

The best-known hybrid scheme, using both
public and private funding, is the Small Business
Investment Companies (SBICs) in the United
States. SBICs are privately managed firms which
act as intermediaries between large investors and
small enterprises. From their start in 1958 to 1992
SBICs received loans from the government; nowr
their public funding comes in the form of 'parti¬
cipating preferred equity' - an investment which
receives dividends and a share of long-term
profits. For an SBIC with private funding of up
to $15 million, the government will top up private
money at a ratio of 3:1. For larger SBICs. the
ratio decreases proportionately to 2:1.

Similar programmes are cropping up in several
other OECD countries. Germany created a
scheme in 1995 called Beteiligungskapital fur
kleine Technologieunternehmen to co-fund with
the private sector small firms with a distinctly
new product or sen-ice. Australia, too, is estab¬
lishing an Innovation Investment Fund to in¬
crease financing to start-ups by leveraging private
funds with public monies. The European Invest¬
ment Fund, established in 1994 with financial

support from the European Commission, is used
to investing in equity in liigh-growth small and
medium-sized enterprises (SMEs).

The loans which governments provide, and
which may be unavailable from other sources,
are often on more attractive terms than private
funding. They may have lower interest rates or
extended pay-back periods. And they can even
be non-refundable. The government-funded
VaekstFonden (Business Development Finance
Loan Programme) in Denmark, for example,
which gives loans to small firms for technology-

1. Venttire Capital for Technology-Based Firms. OECD.
Paris, 1997. available free of charge from the Science

and Technology Policy Division of the OECD Directorate

for Science. Technology and Industry.

2. ne OECDJobs Strategy: Technology, Productivity
and Job Creation. OECD Publications. Paris. 1996.

3. The Financing of Technology-Based Small Firms, The
Bank of England, London. 1997.

4. Venture Capital and Innovation, OECD, Paris, 1996,
availablefree ofchargefrom the Science and Technology

Policy Division of the OECD Directorate for Science.
Technology and Industry.

development projects, offers debt-forgiveness in
the event of failure. Similarly, in the Netherlands,
the Technical Development Credits scheme pro¬
vides ten-year loans to small firms which are
forgiven in case of technical or commercial
failure. In Sweden the government is majority
owner of ALMI Foretagspartner AB, which ex¬
tends 6-10 year loans to start-ups that are interest-
free during the first two years and require no
repayment of the principal for the first four years.

Guarantee Schemes

Government guarantee-schemes encourage
financing of high-technology projects by lower¬
ing the risk assumed by investors.
Most OECD governments guar¬
antee particular loans made
by financial institutions to
small firms. If the borrower

defaults, the loss incurred

by the lender is only for the
part of the loan not covered
by the guarantee. Banks are
thus encouraged to fund
small firms which may have
viable projects, but which
cannot meet collateral re¬

quirements.
In some countries

(Canada, the United King¬
dom and the United States,

for example), primary guar¬
antees are given directly by
the government, with the
administration delegated to
commercial banks. Since

1981 the UK Loan Guaran¬

tee Scheme has covered

over 50,000 loans to small /

firms; in 1995, the most re- "
cent year for which figures '
are available, the default rate
was 22%. In the United

States the Guaranteed Busi-

ness Loan Program of the
Small Business Administration {

(SBA) covers up to 75% of an
eligible commercial loan to start-

27

up and high-potential companies. Evaluations
show that the SBA-backed companies have a
higher survival rate than the non-recipients. Since
1961 the Loan Guarantee Program of Canada's
Small Business Loans Administration has ex¬

tended lenders a 90% guarantee on loans to quali¬
fying businesses.

Alternatively, as in France, Germany and
Japan, loan-guarantee schemes may be funded
by trade associations and financial institutions
on a local basis, with a secondary guarantee pro¬
vided by the government. The Kreditanstalt fur
Wiederaufbau in Germany, in place from 1989
to 1994, extended interest-free refinancing loans
(with a 90% guarantee) to venture capitalists. The
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FOCUS

Typology of Government Venture-Capital Programmes
Type Purpose Example

Direct Supply
of Capital
Government equity To make direct investments Belgium - Investment
investment in venture-capital firms Company for flanders

or small firms (GMV)

Government loans To make low-interest, Denmark - VaekstFonden

long-term and/or non-refundable (Business Development

loans to venture-capital firms Finance) Loan Programme
or small firms

Financial Incentives

Loan guarantees To guarantee a proportion France - Société Française
of institutional loans de Garantie des Financements

to qualified small businesses des Petites et Moyennes

Entreprises (SOFARIS)

Equity guarantees To guarantee a proportion Finland - Finnish Guarantee

of the losses of high-risk Board

venture-capital investments

Tax incentives To provide tax incentives, United Kingdom - Enterprise

particularly tax credits, Investment Scheme and

to those investing in small firms Venture Capital Trust Scheme
or venture-capital funds

Investor Regulations To allow institutions United States - modifications

such as pension funds of Employment Retirement
or insurance companies Income Security Act

to invest in venture capital

more widely available. Similar schemes have
recently been initiated in Austria, Denmark and
Finland.

Société française de garantie des financements
des petites et moyennes entreprises in France,
which is 42% government-owned and recently-
merged into the Banque du développement,
guarantees up to 50% of bank and venture-capital
financing of SMEs. Japan's Venture Enterprise
Centre, which is part of the Ministry of Inter¬
national Trade and Industry (MITT), covers up to
80% of loans made by venture firms to research-
oriented small firms.

A few OECD governments guarantee the
actual investments of venture-capital firms and

cover a percentage of any losses they might incur,
for example, if a small firm goes bankrupt. One
of the longest-running equity guarantee schemes
was in the Netherlands - the Private Participa¬
tion Guarantee Order Scheme set up in 1981.
The government covered 50% of losses on invest¬
ments (up to a ceiling) made from private funds
in young companies. The programme was
phased out in 1995 as venture capital became

5. fean Cuiitet, 'Financing Innovation', The OECD
Observer, No. 194, June/July 1993.

Stimulating
Investment

Tax incentives are another popular way for
governments to lower the costs of high-techno¬
logy investment. These measures assume there
is enough liquidity in the system which can be
channelled towards particular types of projects.
Tax credits for investors, the most common tax

incentive, are usually extended to investments
made in small firms and company start-ups. For

example, the UK Enterprise Investment Scheme
gives 20% tax relief to investors putting up to
£100,000 a year in small businesses. In 1996 the
Netherlands initiated a tax-compensation scheme
for individuals or groups lending to companies
in existence for less than eight years.

Tax breaks may also be available for invest¬
ment in venture-capital funds and specific
'pooled vehicles', involving groups of investors.
For example, the dividends, distributions and
capital gains received by investors in the Pooled
Development Funds in Australia are tax-exempt.
In Canada investors receive both federal and pro¬
vincial tax credits for investments in Labour-spon¬
sored Venture Capital Corporations, which are
hybrid funds managed by labour unions.

Governments can broadly affect the supply
of venture capital by establishing the rules which
determine who is eligible to invest. Some
countries prevent pension funds and insurance
companies from engaging in venture capital to
safeguard their investors against the risk of de¬
fault. The trend is to loosen such restrictions.

Many countries are inspired by the US experi¬
ence in the late 1970s and early 1980s after
changes to the Employment Retirement Income
Security Act, when pension funds were allowed
to engage in venture-capital investments and a
major new source of finance was created. In 1995
the Reserve Bank of Australia changed prudent¬
ial rules so that banks could make equity invest¬
ments in SMEs. And recent regulatory changes
in Italy permit its pension funds to invest in small
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firms. In 1995, after similar reforms, Finnish banks

and pension funds accounted for 79% of the
supply of venture capital; the equivalent figure
only a year earlier was 20%.

The Importance
of Design

Government schemes should seek to lever¬

age private funds. Matching funds, which require
private-sector input, are best at achieving this
'additionality', but they assume a sufficient degree
of liquidity in the market. Poorly designed pro¬
grammes risk displacing private venture capital
through unfair competition. They can introduce
distortions and inefficiencies into capital markets,
particularly when considered permanent. One
successful government programme which was

phased out is Yozma in
Israel, which takes much of

the credit for creating the
flourishing venture-capital
industry there.

The most successful

venture-capital programmes
are funded by governments,
but managed by profession¬
als in the private sector.
Although go v e r n m e n t
should monitor and assess

programmes, its involvement
in investment decisions

should be minimal. It is also

useful to have a cadre of tech¬

nically skilled intermediaries.
Some governments have
mounted training programmes
for bankers and fund-man¬

agers to help in the appraisal
of technology-based firms. And
in Denmark venture-capital
managers must take a seat on
the boards of the companies in
which they are investing.

The choice of programme

\jifA0 ;inc' 'ts design depend on the
ftj"f nature of its venture-capital

market, business structure and

technological profile. ' Investment incentives can
be aimed at the companies supplying capital or,
if they are limited in number, directly at small
firms, and tailored to early-stage, technology-
based firms, the ones where shortfalls in fund¬

ing occur most readily. These firms can benefit
most from direct government investments, guar¬
antees or tax-incentives. Loans and loan guaran¬
tees are less useful because most start-ups are
unable to service their debt in the short term.

How programmes are designed also depends
on the government resources available. Loan pro¬
grammes tend to be less costly than equity-based
schemes, since government outlays are smaller
and paybacks are larger. Governments should
always aim to make commercial rates of return,
setting reasonable limits on the amount of fund¬
ing provided or debt covered. One rule is not to
provide more than 75% of financing or cover

age for a small firm, since the enterprise itself
should retain a sufficient degree of risk. And
although governments might take on risks un¬
acceptable to commercial banks, high failure rates
can become unduly expensive and undermine
the scheme as a whole. Low failure rates, by
contrast, suggest that the government is not
adding much to the private supply of capital and
that the public schemes may lie unnecessary.

Loopholes, obviously, should be avoided.
Poorly designed tax incentives have led to be¬
haviour largely motivated by a desire to benefit
from the tax shelter. Over-generous loan guar¬
antees have prompted lending at inappropriately
low rates or without due diligence on the part
of borrowers. Inadequate risk-sharing with the
private sector can lead to investments that have
been insufficiently screened or to the premature
abandonment of marginal portfolios. And some
government venture funds have mistakenly
funded later-stage investments and buy-outs,
which can easily be financed from traditional
sources.

Government venture-capital funds, like their
private counterparts, should supply companies
with more than just money. Start-up firms re¬
quire advice about management, strategy and
finance. Government programmes have the ad¬
vantage that they can link firms into an entire
array of public services - technical assistance,
management training, information networks -
thus nurturing young companies over the longer
term.

OECD Bibliography

Technology Incubators: Nurturing Small Firms, 1997
Best Practice Policies for Small and Medium-Sized

Enterprises, 1996
The OECD Jobs Strategy: Technology, Productivity

and Job Creation, 1996
National Systems for Financing Innovation, 1995
jean Cuinet, 'Financing Innovation', The OECD

Observer, No. 194, june/july 1995.

19 The OECD OBSERVER No. 213 August/September 1998



Spotlight

Poland

Privatisation as the Key
to Efficiency
Vincent Koen

Athriving private sector is the force
behind Poland's buoyant economy,
which is now in its seventh year of
continuous expansion) The number
of new private firms soared in the

first half of the 1990s and has continued to in¬

crease rapidly since. Meanwhile, privatisation has
reduced the size of the public sector, which none¬
theless is still quite prominent across the
economy, with a strong presence in mining, fuels,
power generation, defence, heavy chemicals,
telecommunications, air and rail transport, sugar,
spirits and insurance.

Corporate performance in the public sector
has been much weaker than in private enter¬
prises and has acted as a brake on the economy
as a whole. Profitability has improved in the pri¬
vate sector since 1995 and deteriorated in the

public sector, and while investment in the pri¬
vate sector has soared, it has stagnated in public
enterprises. Yet the firms in the public sector
have received most of the subsidies. This differ¬

ence in performance might be partly explained
by the fact that privatisation began with the
strongest companies, leaving the rest to straggle
on under public ownership. However, some
empirical studies suggest that there was no such
selection bias.

Another possible reason lies in the inherited
liabilities carried by some traditional heavy in¬
dustries which the newly emerged private firms

Vincent Koen works in the Country Studies III Division
of the OECD Economics Department.

E-mail: eco.contact@oecd.org

do not have, such as an antiquated capital stock
and environmental drawbacks. Arguably a more
important cause of the discrepancy in perform-

Table

Economic Performance, 1991-98

% change, unless otherwise indicated

1991 199

Real GDP

Gross fixed investment

Inflation (CPI, end-year)

Unemployment
(% of labour force)1

Privatisation receipts (% of GDP)1

-7.0

-4.4

60.4

11.8

0.2

2.6

2.3

44.3

13.7

0.4

act as a ceiling to wage deals, in fact works as a
floor. Also, in some firms, the remuneration of

managers is set as a multiple of the workers'

IHIHIfiSBHI
1995 1996 1997 1998

3.8 5.2 7.0 6.1 6.9 5.8

2.9 9.2 16.9 20.6 21.9 15.1

37.6 29.5 21.6 18.5 13.2 10.5

14.9 13.9 13.1 11.5 10.2 9.7

0.5 0.8 0.9 1.0 1.5 1.3

Figures in italics are forecasts.
1. End-year; registration in 1991, labour force surveys from 1992.
2. Receipts accruing to the state budget.
Sources: Central Statistical Office of Poland, OECD

ance is poor corporate governance in the public
sector. Even unprofitable public enterprises can
award relatively high wages, and spending pri¬
orities are not always geared to restructuring, as
documented by Poland's Supreme Board of In¬
spection, which recently published a list of cases
of ill-judged expenditure.

In short, financial discipline is an ingredient
in short supply in Poland's public enterprises.
Wages are negotiated according to a national
norm established between social partners. This
practice is not that unusual in Europe, but in
Poland the leverage of the unions in the nego¬
tiations is particularly strong, limiting the influ¬
ence of market forces on public pay deals. As a
result, the national norm, which is intended to

average wage rather than as a function of cor¬
porate performance. Moreover, a number of
public enterprises do not honour their tax and
social security obligations, which is a de facto
and quite perverse form of subsidy. Admittedly,
such arrears, and more importantly, outright
evasion, are also observed in the private sector.

Although the state or the local government
nominally owns those firms, in practice it fails
to control them. Its inability to sanction misman¬
agement is in part due to political pressure from
a broad range of sectoral lobbies. The fact that
their demands are accommodated quite easily is
helped by the lack of transparency in the hand¬
ling of public money. This is a weakness which
a new draft law is trying to correct. On top of
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that, the public administration is not equipped
well enough, whether it be in logistics or skills,
to be able to keep up with operations in the
several thousand enterprises that are still in the
public sector.

The Renewed

Momentum

To overcome these problems the government,
formed after the parliamentary elections in Sept¬
ember 1997, has decided to accelerate privatisa¬
tion. After all, private investors, be they foreign
or domestic, would be in a better position than

/. OECD Economic Surveys: Poland. OECD Publica¬
tions. Paris. 1998.
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the cash-strapped state to provide the money,
skills and know-how Polish firms need to boost

their competitiveness. And these new stake¬
holders would obviously have strong incentives
to impose hard budgetary constraints and would,
if necessary, be freer to liquidate non-viable
activities.

The menu of privatisation formulas on offer
is an impressive one. but its diversity has not
always helped to speed up the sales. Although
the proliferation of schemes to transfer owner¬
ship reflects a multi-track approach with strong
pragmatic merits, it lias in some cases resulted
in procrastination, slowing the process down.
The new government is determined to push pri¬
vatisation along quickly, since it faces strong
budgetary pressures from ambitious reforms in
pensions, health and education, as well as de

centralisation. Moreover, the State still owes very
large amounts to those whose property was ille¬
gally confiscated under communism and on tic-
count of past unpaid pension and wage hikes.

After the sale of a major bank and a large
copper company last year, a whole series of im¬
portant enterprises are to be privatised in the
near future, particularly in banking, insurance,
telecommunications, power supply and air trans¬
port. In addition, the government is considering
sell-offs in sectors, such as mining, which were
previously off-bounds. It is also contemplating
removing some of the legal strictures which hold
up privatisation, such as the approval of the
Council of Ministers, which is obligatory even
for some relatively small deals.

Although faster privatisation may be both
feasible and desirable in Poland, it will not take

place overnight. It is an inherently complex pro¬
cess, involving a redistribution of property and
other rights on tin enormous scale. It is inter¬
twined with restructuring, deregulation and de-
monopolisation, each of which is a challenge
on its own. Moreover, privatisation alone is not
a sufficient condition of good governance: other
factors include managerial skills, the existence
of performance incentives, transparency and a
sound legal and business environment. But can
the government really afford delays? Probably
not. Poland's own experience to date, as well as
that of some other OECD countries, strongly sug¬
gests that the benefits of postponing the divesti¬
ture of state assets - even for prior restructuring
or consolidation into larger entities - would be
dwarfed by the costs. Privatising sooner, while
the economy is growing strongly, rather than
letting the costs build up further would seem to
be the best way forward.
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Australia

period
% change

from previous
period year

Gross Domestic Product Q1 98 1.7 5.1

Leading Indicator May 98 -0.6 0.0

Consumer Price Index Q1 98 0.2 -0.2

current

period
same period

last year

Current Balance Q1 98 -5.01 -3.50

Unemployment Rate Mar. 98 8.2 8.8

Interest Rate May 98 4.99 5.63

Belgium

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Q4 97 -0.4 2.6

leading Indicator May 98 -0.3 -1.9

Consumer Price Index Jun. 98 -0.1 1.6

current

period
same period

last year

Current Balance Q1 98 2.58 3.04

Unemployment Rate Apr. 98 8.9 9.3

Interest Rate jun. 98 3.65 3.27

Mfem
Denmark

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Q1 98 -0.3 3.3

Leading Indicator Apr. 98 -0.4 5.2

Consumer Price Index May 98 0.5 2.0

current

period
same period

last year

Current Balance Q4 97 -0.80 -0.91

Unemployment Rate Apr. 98 4.7 5.6

Interest Rate Jun. 98 4.02 3.60

Germany

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Q1 98 1.0 3.0

Leading Indicator May 98 -0.5 4.5

Consumer Price Index May 98 0.3 1.3

current

period
same period

last year

Current Balance Apr. 98 1.27 1.56

Unemployment Rate Apr. 98 10,0 9.8

Interest Rate Jun. 98 3.56 3.14

Iceland

period
%ch

from p
period

ange
revious

year

Gross Domestic Product 1996 5.5

Leading Indicator
Consumer Price Index fun. 98 0.2 2.3

current

period
same period

last year

Current Balance Q4 97 -0.05 -0.06

Unemployment Rate Apr. 98 2.9 4.1

Interest Rate May 98 7.30 7.00

Austria

period
% change

from previous
period year

Gross Domestic Product Q4 95 0.0 0.3

Leading Indicator Apr. 98 0.3 5.7

Consumer Price Index May 98 -0.1 1.0

current

period
same period

last year

Current Balance Dec. 97 0.54 1.11

Unemployment Rate Apr. 98 4.4 4.3

Interest Rate jun. 98 3.64 3.40

Canada

period

Gross Domestic Product Q1 98

leading Indicator Apr. 98
Consumer Price Index May 98

Current Balance

Unemployment Rate
Interest Rate

;,:;;:::

Q1 98

May 98
|un. 98

d change
from previous

period
0.9

0.0

0.4

current

period
-5.40

8.4

5.00

year
3.8

0.5

1.1

same period
last year

-2.68

9.4

3.22

Finland

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Ql 98 -0.5 6.4

Leading Indicator Jan. 98 -0.2 1.6

Consumer Price Index May 98 0.0 1.5

current

period
same period

last year

Current Balance Apr. 98 -0.01 0.28

Unemployment Rate Apr. 98 12.6 14.5

Interest Rate Jun. 98 3.73 3.07

'ft:«

ftftft,:
Greece

period

Gross Domestic Product 1996

Leading Indicator May 98
Consumer Price Index May 98

Current Balance

Unemployment Rate
Interest Rate

Ian. 98

May 98

b change
from previous

period

0.8

0.4

current

period

0.16

11.30

year
2.6

2.2

5.3

same period
last year

-0.02

9.65

jaMLa
Ireland

period
%ch

from p
period

ange
revious

year

Gross Domestic Product 1996 8.6

Leading Indicator May 98 1.0 11.9

Consumer Price Index |un. 98 0.5 2.9

current

period
same period

last year

Current Balance Q4 97 0.92 0.82

Unemployment Rate Apr. 98 9.3 10.3

Interest Rate jun. 98 6.20 6.25

Definitions and Notes

Gross Domestic Product: Volume series, seasonally
adjusted except for Czech Republic and Portugal
Leading Indicator: A composite indicator, based on other
indicators of economic activity (employment, sales, income,
etc.), which signals cyclical movements in industrial
production from six to nine months in advance
Consumer Price Index: Measures changes in average retail
prices of a fixed basket of goods and services
Current Balance: $ billion; not seasonally adjusted except
for Australia, the United Kingdom and the United States
Unemployment Rate: % of civilian labour force -
standardised unemployment rate; national definitions for
Czech Republic, Iceland, Korea, Mexico, Poland, Switzerland
and Turkey; seasonally adjusted apart from Turkey
Interest Rate: Three months, except for Greece (twelve
months) and Turkey (overnight interbank rate)
.. not available

Source: Main Economic Indicators, OECD Publications,

Paris, July 1998.

Czech Republic

% change
period from previous

period year

Gross Domestic Product Ql 98 -0.9

Leading Indicator

Consumer Price Index May 98 0.1 13.0

current same period
period last year

Current Balance Ql 98 -0.35 -1.07

Unemployment Rate May 98 5.8 4.1

Interest Rate Jun. 98 15.81 25.98

France

% change
period from previous

period year

Gross Domestic Product Q1 98 0.6 3.4

Leading Indicator May 98 0.3 6.1

Consumer Price Index May 98 0.1 1.0

current same period
period last year

Current Balance Mar. 98 3.25 2.15

Unemployment Rate Apr. 98 11.9 12.3

Interest Rate Jun. 98 3.57 3.43

Hungary

% change
period from previous

period year

Gross Domestic Product

Leading Indicator

Consumer Price Index May 98 1.1 15.8

current same period
period last year

Current Balance

Unemployment Rate May 98 9.7 10.8

Interest Rate May 98 18.40 20.60

Italy
:

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Ql 98 -0.1 2.5

Leading Indicator May 98 -0.5 8.0

Consumer Price Index May 98 0.2 1.7

current

period
same period

last year

Current Balance Feb. 98 1.70 2.41

Unemployment Rate Jan. 98 12.0 12.1

Interest Rate May 98 5.11 6.83
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Japan

period
% change

from previous
period year

Gross Domestic Product Ql 98 -1.3 -3.7

Leading Indicator May 98 -0.4 -5.4

Consumer Price Index May 98 0.3 0.5

current

period
same period

last year

Current Balance Apr. 98 8.87 8.45

Unemployment Rate Apr. 98 4.1 3.3

Interest Rate Jun. 98 0.58 0.61

Korea

period
% change

from previous
period year

Gross Domestic Product Q1 98 -5.7 -3.8

leading Indicator

Consumer Price Index jun. 98 -0.4 7.5

current

period
same period

last year

Current Balance Apr. 98 3.81 -1.52

Unemployment Rate May 98 7.0 2.6

Interest Rate May 98 18.30 12.80

Luxembourg

period
% change

from previous
period year

Gross Domestic Product 1996 3.0

Leading Indicator May 98 -0.5 4.3

Consumer Price Index May 98 0.3 1.3

current

period
same period

last year
Current Balance

Unemployment Rate Apr. 98 2.3 2.6

Interest Rate

Mexico

period
%cf

from p
period

ange
revious

year

Gross Domestic Product Q4 97 -0.4 6.6

Leading Indicator Feb. 98 -0.2 0.9

Consumer Price Index May 98 0.8 15.0

current

period
same period

last year

Current Balance Ql 98 -3.45 -0.15

Unemployment Rate May 98 3.2 3.9

Interest Rate May 98 18.85 20.59

r

Norway

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Ql 98 -0.2 4.3

Leading Indicator May 98 -0.3 2.3

Consumer Price Index May 98 -0.1 2.1

current

period
same period

last year

Current Balance Q4 97 1.43 2.65

Unemployment Rate Q4 97 3.7 4.8

Interest Rate Jun. 98 4.82 3.51

Netherlands

«&5f*9M| period
% change

from previous
period year

Gross Domestic Product Q4 97 0.9 3.8

Leading Indicator May 98 0.1 1.6

Consumer Price lnde> May 98 -0.1 2.0

current

period
same period

last year

Current Balance Q4 97 6.08 7.51

Unemployment Rate Mar. 98 4.4 5.4

Interest Rate jun. 98 3.54 3.23

Poland

period
%ch

from p
period

ange
revious

year

Gross Domestic Product

Leading Indicator
Consumer Price Index May 98 0.4 13.1

current

period
same period

last year

Current Balance Nov. 97 -0.28 -0.13

Unemployment Rate May 98 10.2 12.1

Interest Rate Jun. 98 20.88 20.91

New Zealand

period
% change

from previous
period year

Gross Domestic Product Q1 98 -0.6 2.3

Leading Indicator
Consumer Price Index Ql 98 0.2 1.3

current

period
same period

last year

Current Balance Q3 97 -1.43 -1.35

Unemployment Rate Ql 98 7,1 6.5

Interest Rate Jun. 98 9.15 6.96

Portugal

period
% change

from previous
period year

Gross Domestic Product Q4 97 1.9 4.8

Leading Indicator Mar. 98 0.2 10.0

Consumer Price Index May 98 0.6 2.6

current

period
same period

last year

Current Balance Q4 97 -1.01 -0.87

Unemployment Rate Apr. 98 6.5 6.8

Interest Rate Jun. 98 4.41 5.85

V Spain

period

Gross Domestic Product Ql 98

Leading Indicator Mar. 98

Consumer Price Index May 98

Current Balance

Unemployment Rate
Interest Rate

Apr. 98

Apr. 98
lun. 98

> change
from previous

period
0.9

0.0

0.1

current

period
0.29

18.9

4.30

year
3.7

4.1

2.0

same period
last year

0.13

21.1

5.21

Sweden

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Q1 98 -0.9 2.4

Leading Indicator May 98 -0.1 2.9

Consumer Price Index May 98 0.2 0.4

current

period
same period

last year
Current Balance Apr. 98 0.22 0.70

Unemployment Rate Apr. 98 8.8 10.4

Interest Rate Jun. 98 4.20 4.05

lit Switzerland

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Q1 98 0.5 2.4

Leading Indicator May 98 0.3 7.0

Consumer Price Index Jun. 98 0.1 0.1

current

period
same period

last year

Current Balance Ql 98 5.37 5.19

Unemployment Rate May 98 4.0 5.3

Interest Rate May 98 1,51 1.53

	 i "

P TURKEY

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Ql 98 4.3 7.1

Leading Indicator
Consumer Price Index jun. 98 2.4 90,6

current

period
same period

last year

Current Balance Q198 -0.88 -1.27

Unemployment Rate Q2 97 5.9 6.3

Interest Rate Jun. 98 65.75 70.53

United Kingdom

JsÊè
period

%ch

from p
period

ange
revious

year

Gross Domestic Product Q1 98 0.8 3.2

Leading Indicator May 98 -0.5 0.3

Consumer Price Index May 98 0.6 4.2

current

period
same period

last year

Current Balance Q198 -5.30 2.23

Unemployment Rate Feb. 98 6.5 7.4

Interest Rate Jun. 98 7.62 6.66

United States

period
%ch

from p
period

ange
revious

year

Gross Domestic Product Ql 98 1.3 3.9

Leading Indicator May 98 -0.3 4.2

Consumer Price Index May 98 0.2 1.7

current

period
same period

last year

Current Balance Q1 98 -47.21 -36.99

Unemployment Rate May 98 4.3 4.8

Interest Rate May 98 5.59 5.70
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For the Record

Employment Outlook
Towards an Employment-

centred Social Policy
OECD area GDP grew by just

over 3% in real terms in

1997, its best performance
since 1989, in spite of the
Asian financial crisis.

Growth is projected to average about 2VM
in 1998-99, though prospects are very dif¬
ferent across the regions. Yet, the unem¬
ployment rate is likely to fall only very
slowly in 1999 to about 7%, which repre¬
sents more than 35 million job-seekers.1

Progress in tackling high unemploy¬
ment has been quite mixed across coun¬
tries. Over the 1990s, structural unemploy¬
ment has declined in just six countries -
Australia, Denmark, Ireland, the Nether¬
lands, New Zealand and the United King¬
dom. It has remained stable at a low level

only in Norway, the United States and
Japan, although in the latter, the unem¬
ployment rate has risen sharply recently
and is causing concern. Therefore, redu¬
cing unemployment and expanding job
opportunities remain a high priority and
will require a range of measures, inclu¬
ding sound macro-economic policies - a
message reinforced at the OECD Labour
Ministerial Meeting in October 1997. The
ministers, in particular, requested the
OECD to assign a high priority to moni¬
toring and evaluating alternative ap-
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proaches to an employment-centred social
policy to increase employment, and re¬
duce welfare dependency and poverty.

The potential role that minimum wages
and employment-conditional benefits can
play as part of an employment-centred
social policy merits some attention. The
underlying premise is that social protect¬
ion systems can alleviate family poverty,
but they tire insufficient for promoting
wider participation in society unless they
are closely tied to measures to promote
labour-market integration.

Statutory minimum wages currently
exist in 17 member countries and will soon

be introduced in two others (Ireland and

the United Kingdom). In other countries,
minimum wages are established by col¬
lective agreement and, hence, tend to vary
by sector. Analysis of statutoiy minimum
wages arouses strong passions on both
sides of the debate and there is a wide

range of theoretical and empirical research
available on the subject. In order to as¬
sess their usefulness to building an em¬
ployment-oriented social policy, a dispas¬
sionate and on-going examination of their
benefits and costs is required.

In the context of concerns about grow¬
ing earnings inequality and in-work pov¬
erty in a number of OECD countries, statu-

34

tory minimum wages can play a role in
preventing earnings from falling below
socially acceptable levels. Indeed, their
basic purpose is often presented as en¬
suring fair pay in the labour market and
helping reduce in-work poverty. They
may also increase incentives to enter the
labour market and find work ('making
work pay'). On the cost side of the ledger,
they may give rise to disemployment ef¬
fects.

Following a brief look at the level and
coverage of minimum wages in OECD
countries, three questions are addressed:

Who are the workers most likely to be
affected by a minimum wage?

What is the impact of minimum wages
on earnings inequality and family pov¬
erty?

What are the employment effects of
minimum wages?

The level of statutory- minimum wages
varies widely across countries, ranging
from 20-33% of the median earnings of
full-time workers in the Czech Republic,
Japan and Spain, to around 60% in Bel¬
gium and France. Not surprisingly, the
higher the level of the minimum wage
relative to average or median earnings is,

/ Employment Outlook 1998 OECD Publications.
Paris, 1998.



For the Record

the lower the proportion of low-paid jobs
in total employment. In addition, higher
minimum wages are also associated with
less inequality in earnings between men
and women, and younger workers com¬
pared with adults.

The beneficiaries of minimum wages
are low-wage workers. Youth and women
are the groups most likely to be in mini¬
mum-wage jobs. And it is particularly
women and the less-skilled who are most

likely to be trapped in low-paying jobs,
whereas for many youths they are often a
stepping stone to better paying jobs.

However, a criticism of the minimum

wage is that it fails to target those workers
in families who really need help. Instead,
it helps many workers in households with
median incomes and above, while it fails

to help households with no workers at
all.

Do Minimum Wages
Work?

There are large differences across
countries in the overlap between low pay
and low family incomes when all fami¬
lies, regardless of their work status, are
considered. Around 20% of full-time/full-

year low-paid workers live in poor house¬
holds in European Union countries, rising
to almost 40% in the United States. Thus,

many poor people live in households with
nobody in paid work: on average for the
OECD as a whole, roughly 40% of low-
income individuals live in such house¬

holds.

The fact that the majority of low-paid
workers are not in poor households sug¬
gests that increases in statutory minimum
wages, in most cases, are likely to have a

limited impact in cutting family poverty.
The redistribution argument for minimum
wages is, therefore, a weak one. How¬
ever, it should also be emphasised that
reducing the generosity of the welfare
system, especially in tandem with cuts in
minimum wages, would risk increasing
the extent of in-work poverty.

One of the strongest criticisms of mini¬
mum wages is that, to the extent they are
set at above market-clearing levels, they
will price some people with low product¬
ivity out of jobs. A large number of coun¬
try studies have produced a range of esti¬
mates. A few recent studies from the

United States suggest no employment
impact, although the balance of the evi¬
dence suggests some adverse effects on
youth unemployment.

The evidence for nine countries pre¬
sented in the OECD's Employment Out¬
look 1998 suggests that higher minima
adversely affect teenage employment: a
10% increase in the minimum wage is
associated with a l'/2-3% decline in teen¬

age employment, the effects being essen¬
tially the same across countries regard¬
less of whether they have high or low
minimum wages. The evidence also shows
that hikes in the minimum, on their own.

can explain only a small fraction of the
large falls in teenage employment rates
observed over the past two decades in
almost all countries. The cross-country evi¬
dence suggests that the minimum wage
litis no significant impact on overall adult
employment.

Employment losses for young people
lead naturally to the question of whether
there should be flexibility in setting a sepa¬
rate minimum wage for young people.
This is important because of the wide

spread desire to facilitate the transition
from education to the world of work.

There are large cross-country differences
in the proportion of new school leavers
who find jobs quickly, with the highest
likelihood in countries such as Austria,

Germany and Luxembourg, where many
young people go through apprenticeship
programmes, usually on a relatively low
wage or allowance. A number of other
countries have also begun to apply a lower
minimum level for young people.

In truth, both opponents and
supporters of the statutory minimum wage
have overstated their respective cases. If
minimum wages are set carefully, they can
improve the material well-being of some
low-wage workers, have some positive
impact on work incentives and limit the
extent of earnings inequality which has
widened significantly in some member
countries. But minimum wages on their
own are not a cure for family poverty and
low family incomes. And they can give
rise to job losses, particularly among the
young.

And Employment-
conditional Benefits?

The overall effectiveness of statutory
minimum wages as part of an employ¬
ment-centred social policy depends
crucially on how they interact with tax/
benefit systems and the size of any dis-
employment effects. The policy debate on
the role of statutory minimum wages as
part of an employment-centred social
policy encompasses a range of views.
Some European countries have opted for
fairly high minimum wages coupled with
cuts in payroll taxes or wage subsidies
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for low-income workers, Others support
somewhat more modest minimum wages,
with employment-conditional benefits to
top-up the earnings of families with low
incomes. They view these two instruments
as being complementary. But some quest¬
ion the usefulness of minimum wages
since they can reduce employment,
whereas employment-conditional benefits
can achieve redistribution goals more ef¬
fectively.

A judiciously implemented policy of
employment-conditional benefits has two
major advantages. First, they are better
equipped than minimum wages in deal¬
ing with in-work poverty among families.
And second, they can act as a form of
temporary earnings insurance, which is
particularly useful in this era of job and
earnings insecurity. One estimate of eligi¬
bility for the US earned income tax credit
(EITC) suggests that, while in any single
year only about one in six families quali¬
fies, over a ten-year period two in five
families have one or more years in which
their wage income declines enough to
make them eligible.

However, on their own, employment-
conditional benefits are not a panacea
either. They can be quite costly to the
public purse - much more so than a mini¬
mum wage - and are paid for by taxpayers
rather than by firms and consumers. They
have also been criticised on grounds of
'moral hazard' in that they can cause
behaviour to change in undesirable ways.
While they are intended to subsidise
workers, they may end up subsidising
employers. In the absence of an effective
wage floor, this could come about either
by boosting the labour supply and push¬
ing down wages or by collusion between

firms and workers to keep wages low,
knowing that the government will make
up the difference. However, there is little
evidence that current schemes have had

this effect. Another risk with means-tested

benefits is that they can create poverty
traps from high effective marginal tax
rates, where individuals have little incent¬

ive to work longer or harder.

Getting
the Balance Right

In short, policies on minimum wages
and employment-conditional benefits
should not be considered in isolation.

Rather, they have to be seen as comple¬
mentary parts of an overall package for
reducing work disincentives and allevia¬
ting the unemployment and poverty traps
which many low-earners face. Their com¬
plementary nature underlines the import¬
ance of setting them jointly and at their
correct respective levels.

While specifying optimum levels
would be difficult, as a rule the higher
the minimum wage and the lower the
earnings thresholds for entitlement to em¬
ployment-conditional benefits, the less
likely these two measures are to comple¬
ment each other. In other words, employ¬
ment-conditional benefits are more likely
to be used in countries where minimum

wages are low relative to average or
median earnings and where the distribu¬
tion of earnings is unequal. On the other
hand, when the distribution of earnings
is more compressed, countries are more
likely to use tax abatements or employer
subsidies to stimulate hiring of less quali¬
fied workers, often at a high budgetaiy
cost. The relationship between tax/bene

fit systems and minimum wages is a com¬
plex one, and designing the appropriate
policy mix will depend on individual
country circumstances .

A well designed package of economic
policy measures, including an appropri¬
ately set minimum wage and complement¬
ary in-work benefits, would, on balance,
be beneficial in the move towards an

employment-centred social policy. More
empirical work has to be done to help
find the right balance. Ideally, the object¬
ive must be to improve labour market
conditions so that the earnings insurance
implicit in statutory minimum wages and
in-work benefits becomes less necessary
for unskilled workers. However, even a

well designed policy package would leave
no room for complacency. First, it is not
clear how effective its work incentives

would be. Second, those people who are
unable to take full advantage of the in¬
centives should not be excluded. Other¬

wise social cohesion would become little

more than a slogan. Everyone who is able
should be given the help they need to
participate in the labour market. That
might mean providing social and employ¬
ment services, such as assisting with child-
care costs.

The long-run well-being of individu¬
als on the bottom aing of the economic
ladder depends on increasing their em¬
ployment opportunities and raising their
productivity. It is only by developing long-
term policies to train workers and encour¬
age businesses to invest in them that the
standards of living of disadvantaged
groups in OECD countries will be im¬
proved.

6 May 1998

The OECD OBSERVER No. 21 3 August/September 1998 36



Bookstore

Publications
May-lune 1998
Order form at the end of the issue

lO Bestsellers

Agriculture, fisheries,
food

Agricultural Policies
in OECD Countries 1998

Volume I - Monitoring
and Evaluation

Volume II - Measurement

of Support and Background
Information

June 1998
1997 was characterised by a consolida¬
tion of policy reforms in OECD coun¬
tries, the continued implementation of
policy adjustments necessitated by the
Uruguay Round Agreement on Agricult¬
ure, and reflections on future policy
goals and options. Food safety and
consumer issues dominated the agri¬
cultural policy agenda in many coun¬
tries. The meeting of Agricultural Minis¬
ters in March 1998 set the direction for

further reform of agricultural policies.
Support remained stable in 1997 but
policy measures are addressing an ever-
widening range of objectives, creating
a need for improving policy targeting,
monitoring and evaluation and better
co-ordination among government agen¬
cies and institutions. The publication is
in two parts. The 'Monitoring and Evalu¬
ation' provides a description and evalu¬
ation of overall agricultural policy de¬
velopments in OECD countries. The
detailed background tables, which in¬
clude data from 1986-88 to 1997, and

information on policy developments,
are provided in the 'Measurement of
Support and Background Information'.
A complete database of support to
agriculture, as measured by the Pro¬
ducer and Consumer Subsidy Equiva¬
lents is available on disketle.

(SI 98 06 1 P) ISBN 92-64-16043-4, 274pp.
FF345 US$57 DM103 £34 ¥7,300

Development and Aid

Macrothesaurus

for Information Processing

in the Field of Economic

and Social Development
Fifth Edition

lune 1998

(40 9801 1 P) ISBN 92-64-16025-6, i36pp.
FF400 US$67 DM119 Ml ¥8,500

Development Co-operation Reviews

Spain
No. 27

lune 1998

(439809 I P) ISBN 92-64-16094-9, 64pp.
FF90 US$18 DM26 £12 ¥1,900

Economy
OECD Economic Surveys

Iceland 1997/1998
1998 Edition

May 1998
(10 98 17 1 P) ISBN 92-64-15991-6, 132pp.
FF130 US$25 DM40 £15 ¥2,800

United Kingdom 1997/1998
1998 Edition

June 1998
(10 98 28 I P) ISBN 92-64-15994-0, 208pp.
FF130 US$25 DM40 ils ¥2.801)

Czech Republic 1997/1998
1998 Edition

May 1998
(109832 1 P) ISBN 92-64-15992-4, 164pp.
FF130 US$25 DM40 £15 ¥2,800

Poland 1997/1998
1998 Edition

June 1998
See pp. 30-31 of this issue of The
OECD Observer.

(10 98 34 1 P) ISBN 92-64-15995-9. 139pp.
FF130 US$25 DM40 £15 ¥2,800

Also available as electronic books.

1998 Subscription:
ISSN 0376-6438
FF1.800 US$385 DM550 £210 ¥38,500

OECD Economic Outlook

June 1998
No. 63

June 1998
See 'The OECD Economic Outlook -

Highlights', The OECD Observer.
No. 212, June July 1998.

1. OECD Development Centre Seminars
Democracy, Decentralisation and Deficits
in Latin America

(41 98 05 1) ISBN 92-64-16060-4, 218pp.
FF175 US$29 DM52 £18 3,700

2. OECD Development Centre Seminars
The Future of Asia in the World Economy
(41 98 04 1 ) ISBN 92-64-10069-8, 245pp.
FF225 US$38 DM67 £23 ¥4,800

3. Corporate Governance
Improving Competitiveness
and Access to Capital in Global Markets
(92 98 04 1) ISBN 92-64-16056-6, 108pp.
FF130 US$22 DM39 £13 ¥2,700

4. Environmental Performance Reviews

Mexico

(97 98 01 1) ISBN 92-64-16045-0, 159pp.
FF180 US$35 DM55 £23 ¥4,140

5. Development Co operation Report 1997
(43 98 01 1) ISBN 92-64-16019-1, 236pp.
FF180 US$30 DM53 £18 ¥3,550

6. OECD Economic Surveys
The Netherlands 1997/98
(10 98 21 1) ISBN 92-6-1-15985-1, Hipp.
FF130 US$25 DM40 £15 ¥2,800

7. The Taxation of Global Trading
of Financial Instruments

(23 98 03 1 1 ISBN 92-64-16057-4, 70pp.
FF120 US$20 DM36 £12 ¥2,500

8. OECD Economic Surveys
New Zealand 1997/98
(10 98 05 1) ISBN 92-64-15990-8, 154pp.
FF130 US$25 DM40 £15 ¥2,800

9. Water Management
Performance and Challenges in OECD Countries
(97 98 06 1) ISBN 92-64-16078-7, 36pp.
FF55 US$9 DM16 £6 ¥1,150

10. Globalisation and the Environment

Perspectives from OECD and Dynamic
Non-Member Economies

(97 98 05 1) ISBN 92-64-16083-3, 160pp.
FF100 US$17 DM30 £10 ¥2,150
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(12 98 63 1 P) ISBN 92-64-15957-6, 304pp.
FF170 US$35 DM55 £20 ¥3,800

Also available as an electronic book
and on diskette.

Education

PEB Exchange
No. 34

June 1998
(88 98 34 1 P) ISBN 92-64-15962-2, 24pp.
FF60 US$15 DM19 £1 ¥1.300

Higher Education
Management
Volume 10

No. 1

June 1998
(89 98 01 1 P) ISBN 92-64-15963-0, 144pp.
FF155 US$25 DM40 £15 ¥2,900

Redefining Tertiary
Education

June 1998
Given the current trends and develop¬
ments across OECD countries, a new

and dynamic vision for tertiary educa¬
tion is called for. Higher levels of parti¬
cipation at the tertiary level, driven
strongly by demands reflecting the di¬
verse interests of students, employers
and society at large, have created chal¬
lenges which must be met. How should
tertiary education better respond to the
interests and choices of clients, students
foremost among them? What should be
done to adapt teaching methods or
restructure the curricula? How should

the needs of those not currently served
in the first years of tertiary education be
addressed? How should governments
interact with large, diverse tertiary edu¬
cation systems, comprised of varied
and increasingly autonomous providers?
This volume also examines how best to

mobilise the energies and expertise of
staffs and institutions as well as part¬
ners, and how to secure adequate re¬
sources and improve efficiency in the
face of more competition for public
funds. The findings, analyses and con¬
clusions presented in this publication
will serve as a basis for debate, reflect¬
ion and exchange as all parties seek to
strengthen and extend the contribu¬
tions of tertiary education to economic
and social weil-being for all.
(91 98 02 1 P) ISBN 92-64-16055-8. 164pp.
FF150 US$25 DM45 £15 ¥3,200

Facilities

for Tertiary Education
in the 21st Century

May 1998
(95 98 02 1 P) ISBN 92-64-16081-7, 92pp.
FF70 US$12 DM20 £7 ¥1,500

Co-ordinating Services
for Children and Youth

at Risk

A World View

June 1998
Some 15 to 30% of our children and

youth are at risk of failing in school,
where learning and behaviour prob¬
lems touch ever younger children. In
many countries with very different
political and cultural backgrounds, these
challenges are being met by increasing
the co-ordination of education, health
and social services, a process often
galvanised by a broader involvement,
extending to business and senior
citizens. This is more than merely tinker¬
ing with statutory systems of service
provision. Current services are mis¬
matched; our vision of the family and
its needs is changing along with the
balance between prevention and re¬
mediation, and the ways that profes¬
sionals work together. This book pro¬
vides the detailed stories of how this

process has developed in seven OECD
countries: Australia. Canada. Finland.

Germany, the Netherlands, Portugal and
the United States. It looks at system
change from the points of view of
policy-makers, managers, practitioners
and service users. It provides inform¬
ation on the background to the changes,
highlighting what was provided to help
the changes happen and investigating
the process of change and the out¬
comes of the reforms. The scope of the
work is broad: it covers pre-school,
school age and transition to work.
(96 98 01 1 P) ISBN 92-64-16038-8, 436pp.
FF280 US$47 DM83 £29 ¥5,650

Staying Ahead
In-service Training and Teacher
Professional Development
May 1998
See John Walshe, 'The Professional
Development of Teachers', The OECD
Observer, No. 211, April/May 1998.
(96 98 03 1 P) ISBN 92-64-16076-0, 200pp.
FF135 US$23 DM40 £14 ¥2,900

Reviews of National Policies for Education

Korea

May 1998
In the last 40 years, educational pro¬
vision in Korea has grown at a rate
unprecedented among OECD countries.
Modern systems of education and train¬
ing have been created, and rates of
expansion have kept pace with de

mand for elementary, secondary, uni¬
versity and other forms of tertiary edu¬
cation. Despite these impressive gains,
the Korean education system needs
improvements to respond positively and
creatively to the challenges of globali¬
sation, the electronic revolution and
the advent of society based on know¬
ledge and information. This review
covers the entire education and train¬

ing system, including vocational and
tertiary education. It assesses the main
directions of the reform proposals put
forward by the Presidential Commis¬
sion on Educational Reform in May
1995. It makes recommendations for

improvements in such key areas as:
access to education and training opport¬
unities within the context of lifelong
learning; quality of learning to foster
creativity at all levels; improving the
inner dynamics of the education and
training system to provide a reformed,
decentralised system: and the know¬
ledge and information base for the
effective performance of the education
and training system.
(91 98 05 1 P) ISBN 92-64-16063-9, 208pp.
FF150 US$25 DM45 £15 ¥3,200

Also available as an electronic book.

Energy
International Energy Agency (IEA)

Caspian Oil and Gas
The Supply Potential
of Central Asia

and Transcaucasia

May 1998
(61 98 02 1 P) ISBN 92-64-16095-7, 300pp.
FF600 US$100 DM179 £61 ¥12,800

Energy Policies of IEA Countries

Energy Policies of Germany
1998 Review

lune 1998

(61 98 05 1 P) ISBN 92-64-16122-8, 156pp.
FF300 US$50 DM90 £30 ¥6,350

Energy Balances of OECD
Countries 1995/1996
1998 Edition

June 1998

Contains data on the supply and con¬
sumption of coal, oil, gas, electricity,
heat, combustible renewables and waste

in energy balances. The figures are
expressed in million tonnes of oil equiva¬
lent. Historical tables summarise key
energy and economic indicators as well
as production, trade and final con¬
sumption data. Each issue includes
definitions of products and flows, ex

planatory notes on the individual coun¬
try data and conversion factors from
original units lo tonnes of oil equiva¬
lent. Key indicators have been pro¬
vided back to I960. More detailed data

in original units are published in Energy
Statistics of OECD Countries 1995-96,
the sister volume of this publication.
(61 98 03 3 P) ISBN 92-64-05764-1, 420pp.,
bilingual
FF670 US$110 DM200 £67 ¥14,200

Also available on diskette.

Energy Statistics of OECD
Countries 1995/1996
1998 Edition

June 1998
(61 98 04 3 P) ISBN 92-64-05765-X, 4l0pp,
bilingual
FF670 US$110 DM200 £67 ¥14,200

Also available on diskette.

Nuclear Energy Agency (NEA)

Radioactive Waste

Management Programmes
in OECD/NEA Member
Countries

May 1998
(66 98 01 1 P) ISBN 92-64-16033-7, 102pp.
FF195 US$33 DM58 £20 ¥4,150

Uranium 1997

Resources, Production
and Demand

1998 Edition

June 1998
(66 98 06 1 P) ISBN 92-64-16050-7, 400pp.
FF470 US$79 DM140 £48 ¥10,000

Future Nuclear Regulatory
Challenges
A Report by the NEA
Committee on Nuclear

Regulatory Activities
June 1998
(66 98 10 1 P) ISBN 92-64-16106-6, 48pp.
FF120 US$20 DM36 £12 ¥2,550

Nuclear Legislation,
Analytical Study
Regulatory and Institutional
Framework for Nuclear

Activities

1997 Update
May 1998
(66 98 62 1 P) ISBN 92-64-16086-8. 308pp.
FF150 USS25 DM45 £15 ¥3,200

Nuclear Law Bulletin

Index No. 1-No. 60

June 1998
(67 97 03 1 P) ISBN 92-64-16015-9, 192pp.
FF190 US$30 DM57 £19 ¥4,100
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Just Published

Bookstore

Nuclear Energy Data 1998
May 1998
(66 98 11 3 P) ISBN 92-64-05762-5, 48pp., bilingual
FF120 US$20 DM36 £12 ¥2,550

<\lso available on diskette

Financial, fiscal
and Enterprise Affairs

Foreign Direct Investment
and Economic Development
Lessons from Six Emerging
Economies

June 1998

This study examines the link between
FDI and development in six dynamic
non-OECD economies: Argentina, Bra¬
zil, Chile, Indonesia, Malaysia and the
Philippines. These countries have all
adopted different policies towards FDI
in the past, but to a large extent they are
all converging on a more open ap¬
proach. This openness, and the overall
economic reforms of which FDI liber¬

alisation is but one part, will provide a
more fertile environment in which to

reap the potential benefits from FDI.
FDI can play a key role in improving the
capacity of the host country to respond
to the opportunities offered by global
economic integration, a goal increas¬
ingly recognised as one of the key aims
of any development strategy. In an
environment made more competitive
by a decade of economic reforms, many
restrictions to FDI in these host coun¬

tries are at best ineffective and at worst

counter-productive.
(21 98 05 1 P) ISBN 92-64-16114-7, 1 12pp.
FF130 USS20 DM39 £13 ¥2,750

Also available as an electronic book.

Model Tax Convention

on Income and on Capital
Condensed Version

June 1998

This publication is the third edition of
the condensed version of another OECD

publication entitled Model Tax Conven¬
tion on Income and on Capital, which is
produced in a loose-leaf format to ac¬
commodate yearly updates. This shorter
version contains the full text of the

Model Tax Convention as it read on 1st

June 1998, including the member and
certain non-member countries' posi¬
tions on it. but omits the historical

notes, the OECD Reports and Annexes 1
and 2. which include a detailed list of

tax conventions between OECD mem

ber countries and the text of the Recom¬

mendation of 23 October 1997.

(23 98 51 1 P) ISBN 92-64-16115-5, 308pp.
FF210 USS.35 DM63 £21 ¥4,450

OECD Proceedings

Institutional Investors

in the New Financial

Landscape
June 1998
See Hans J. Blommestein and Norbert
Funke, 'The Rise of the Institutional
Investor . The OECD Observer.

Xo. 212. June/July 1998.
(21 98 02 1 P) ISBN 92-64-15980-0, 492pp,
FF350 US$57 DM104 £35 ¥7,400

OfCD Reviews of Foreign Direct
Investment

Brazil

June 1998

Brazil is on the verge of becoming one
of the leading recipients of foreign
direct investment (FDD in Latin America

and the world. Major economic reforms
and large scale privatisations have en¬
hanced Brazil's attractiveness as the

largest Latin American market and as a
key player in Mercosur. This trend
should pick up speed in the coming
years with further liberalisation, the
restructuring of the Brazilian economy
and the pursuance of economic inte¬
gration. There is every reason to com¬
mend the policies adopted by the Gov¬
ernment of Brazil to eliminate discrimi¬

natory treatment towards foreign invest¬
ors and their investments, protect their
tangible and intangible assets and pro¬
vide for the resolution of investment

disputes. The study highlights, how¬
ever, some lingering areas of concern,
notably with respect to access to the
banking system, government discre¬
tionary action and existing market dis¬
tortions. The adherence to OECD liber¬

alisation principles should neverthe¬
less consolidate and confort the reform

process in Brazil while providing a
favourable framework for the expan¬
sion of FDI relations between Brazil

and OECD countries.

(21 98 51 1 P) ISBN 92-64-16097-3, 84pp.
FF120 US$20 DM36 £12 ¥2,550

Economies in Transition

Investment Guides

Latvia

May 1998
Since 1991. the Latvian government has
conscientiously instituted a number of
reforms which led to an increase in the

level of foreign investment. Over 1996.
foreign investment rose by 60%, and
foreign direct investment stocks
amounted to S269 per capita at the start
of 1997. This places Latvia among the
region's leaders in terms of its ability to
attract foreign investment. The govern¬
ment must, however, continue to im¬
prove the business environment.

The Investment Guidefor Latvia has
been prepared with three objectives in
mind: first, lo identify those areas of
economic activity which present op¬
portunities for foreign investors; second.
to provide the investor with compre¬
hensive information relating to the his¬
torical, political, economic, financial
and legal framework essential for sound
and secured foreign investment: third,
to draw on the experiences of the
foreign investors in Latvia, and to con¬
clude with an assessment of the busi¬

ness, investment and regulatory envi¬
ronment. This assessment will focus on

areas within the legal framework and
Structure which need more transpar¬
ency, predictability and efficiency.
(14 98 03 1 P) ISBN 92-1)1-16059-0. 236pp.
FF235 USS40 DM70 £24 ¥5,000

Also available as an electronic book.

Insurance Statistics

Yearbook 1989/1996

June 1998
(21 98 04 3 P) ISBN 92-64-05763-3, 320pp.,
bilingual
FF475 US$78 DM142 £47 ¥10,050

Labour Market

and Social Issues

Maintaining Prosperity
in an Ageing Society
June 1998

See The OECD Observer. No. 212.

June/July 1998.
(03 98 05 1 P) ISBN 92-64-16093-0, 144pp.
FF120 US$20 DM30 £12 ¥2,550

Benefit Systems
and Work Incentives

1998 Edition

June 1998
See Sveinbjôrn Blôndal and Stefano
Scarpetta, 'Retire Early. Stay at Work?'.
The OECD Observer, Xo, 212. lune

July 1998.
(81 98 05 1 P) ISBN 92-64-16073-6, 60pp.
FF95 US$16 DM28 £10 ¥2,000

Employment Outlook 1998
June 1998
See pp. 34-36 of this issue of The
OECD Observer

(81 98 06 1 PI ISBN 92-64-16077-9, 234pp.
FF275 US$45 DM82 £27 ¥5,800

OECD jobs Strategy

Technology, Productivity
and Job Creation
Best Policy Practices
1998 Edition

June 1998
See this issue of The OECD Observer.

(92 98 05 1 PI ISBN 92-64-16096-5. 328pp.
FF300 US$50 DM90 £30 ¥6.400

OECD Proceedings

Immigrants, Integration
and Cities

Exploring the Links
May 1998
Rapid economic and social change in
both inner cities and suburbs has created

new challenges for the integration of
immigrants and their descendants. What
is the role of immigration in urban
development and neighbourhood
change? What are the impacts of urban
change on immigrants and their chances
of integration? The history of urban
development and the characteristics of
immigrant populations - size, origins,
the range of groups represented and
their history, length of residence and
civic status - vary across countries. The
process of integration may thus vary
considerably at different limes and for
different immigrant groups.

This publication analyses in detail
the nature and content of policies being
implemented to promote the integra¬
tion of immigrants in urban areas. It
examines how the changing socio-eco¬
nomic context in cities may affect immi¬
grants and the advantages and disad¬
vantages of urban concentrations of
immigrants, drawing on examples from
cities in Australia, France, Germany,
Italy, the Netherlands, Norway, the
United Kingdom and the United States.
It also highlights the importance of
associating not only immigrants and
key local actors, but the concerned
wider population as well, in defining
and implementing urban development
and integration policies.
(81 98 03 1 1» i ISBN 92-6 i-16068-X, 196pp.
FF120 US$20 DM36 £12 ¥2.550

Also available as an electronic book.
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Science, Technology
and Industry
Economies in Transition

OECD Proceedings

A Regional Approach
to Industrial Restructuring
in the Tomsk Region,
Russian Federation

June 1998
Tomsk is one of the oldest established

centres of industry and learning in the
Russian Federation. The city of Tomsk
and its surrounding region now face
challenging economic and resource-
utilisation problems. These must be
overcome if the pace of development is
to be quickened and deepened. At the
invitation of the regional authorities,
the OECD's Centre for Co-operation
with the Economies in Transition or¬

ganised a conference in Tomsk on a
regional approach to industrial restruct¬
uring in June 1997. It received special
support from the Institute for Advanced
Studies of Vienna. This report presents
the economic assessment, conference
conclusions and recommendations. It

will be of particular use to potential
investors, businesses and other special¬
ists interested in the opportunities arising
from reforms underway in the economy
of one of Russia's oldest regions. The
publication provides an overview of
the Tomsk regional economy and its
main sectors, with an examination of
key regional and federal policy issues,
and investment provisions.
(14 98 07 1 P) ISBN 92-64-16101-5, 512pp.
FF390 USS65 DM116 £39 ¥8,350

Research and Development
in Industry 1975/1996
Expenditure and Researchers,
Scientists and Engineers
June 1998
This annual publication reflects recent
efforts made by the OECD to improve
the quality and availability of data on
industrial R&D expenditure and re¬
searchers, scientists and engineers. The
publication presents estimated R&D ex¬
penditure covering a period of 23 years
for 15 OECD countries, as well as a
zone total for the European Union. It
then presents estimated R&D
researchers, scientists and engineers
data covering a period of 22 years for
seven OECD countries. The interna¬

tional comparability of this data makes

it invaluable for economic research and

analysis.
(70 98 03 3 P) ISBN 92-64-05761-7 144pp.,
bilingual
FF250 USS42 DM75 £25 ¥5.350

Trade

OECD Proceedings

Regulatory Reform
in the Global Economy
Asian and Latin American

Perspectives
June 1998
As border barriers to international trade

and investment continue to be reduced

thanks to liberalisation efforts, 'behind-
the-border' barriers - which are typi¬
cally regulations aiming at achieving
domestic objectives such as health,
safety, environmental or consumer pro¬
tection - are increasingly recognised as
impeding trade and competition. The
OECD project on regulatory reform has
undertaken to tackle these new trade

problems. This workshop is aimed at
expanding the horizon to dynamic
economies outside the OECD area,

particularly those in Asia and Latin
America. What are the regulatory re¬
form challenges for those economies,
and how can they remain competitive
in a global economy? How effectively
can international mechanisms help
them? The discussion revealed that regu¬
latory reform has undoubtedly become
a truly 'global issue'.

This volume examines the role regu¬
latory failures played in Asia's eco¬
nomic crisis, looks at regional trade
groupings such as Mercosur and sheds
light on the current international debate
on food regulation as well as on the
latest developments concerning the
Information Technology Agreement
(ITA).

(22 98 02 1 P) ISBN 92-64-16103-1, 144pp.
FF120 USS20 DM36 £12 ¥2,550

Transport

Efficient Transport
for Europe
Policies for the Internalisation

of External Costs

May 1998
Pollution, accidents and congestion all
cause unnecessary welfare losses, and
while transport services are an essential
component of economic and social
development, their negative side effects

are drawing increasing political atten¬
tion. Internalisation aims to create in¬

centives to reduce these external costs

by factoring them into markets. This
report summarises the theoretical and
practical dimensions to internalisation;
reviews recent estimates of external

costs; explores the mix of policies that
might be used to promote internalisa¬
tion successfully; and estimates the size
of incentives required in monetary terms.
(75 98 03 1 P) ISBN 92-82-11226-8, 264pp.
FF250 USS40 DM75 £25 ¥5,300

Transport Infrastructure
in ECMT Countries

Profiles and Prospects
(Monographs)
May 1998
(75 98 06 1 P) ISBN 92-82-11231-4, 392pp.
FF550 US$92 DM164 £56 ¥11,750

Also available as an electronic book.

Round Tables - ECMT

Infrastructure-Induced

Mobility
No. 105

June 1998
Do roads induce mobility? This might
sound like a strange question, yet it
only stands to reason that building new
roads - or other infrastructure - may
actually encourage people to use the
new additional capacity to travel more.
Induced mobility is a hotly debated
issue, but the experts are no longer in
any doubt that it is a very real pheno¬
menon. However, measuring it is
another matter, since we do not have

sufficient data or experience in this
area. This Round Table presents the
data available to date on infrastructure-

induced mobility. From the introduct¬
ory reports and discussions, it is clear
that much progress has been made in
the last few years. As recently as ten
years ago, many experts would have
disputed the very existence of the in¬
duced mobility phenomenon. Today a
consensus is emerging: Round Table
105 gives the full report.
(75 98 07 1 P) ISBN 92-82-11232-2, 312pp.
FF400 US$67 DM119 £40 ¥8,550

Employment
Opportunities

OECD Headquarters, Paris

Vacancies occur in the OECD

Secretariat in the following
activities:

Public Administration

Balance of Payments
National Accounts

Agricultural Economics
Development Economics
Energy Economics
Industrial Economics

Labour Economics

Monetary Economics
Econometrics

Environment

Urban Studies

Fiscal Policy
Nuclear Engineering
Macro-Economics

Nuclear Physics
Education Policies

Social Affairs

Statistics

Computing and Communications

Qualifications:

relevant university degree; at least
two or three years' professional
experience; very good knowledge
of one of the two official

languages of the Organisation
(English and French) and ability to
draft well in that language; good
knowledge of the other.

Initial appointment:

two or three years.

Basic annual salary:
from FF 318,000 (Administrator)

and from FF 456,000 (Principal
Administrator), supplemented by

allowances depending on
residence and family situation.
Vacancies are open to candidates
from OECD member countries.

OECD is an equal opportunity
employer and encourages

applications from female
candidates. Applications, in
English or French (specifying area
of specialisation and enclosing
detailed curriculum vitae), should

be marked 'OBS' and sent to:

Human Resources Management
OECD

2, rue André-Pascal
755775 Paris Cedex 16

France
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