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Germany Must Intensify
its R&D Efforts

Following strong growth during the 1980s, expenditure
on research and development (R&D) has stagnated in
both the European Union and the OECD countries as a
whole. Alongside Germany, a number of other European
countries, and even the USA, have actually exhibited a
declining propensity to invest in R&D, but nowhere _

apart from Italy _ has this trend been as pronounced as
in Germany, which, as recently as the early 1980s, had
occupied a leading position among the OECD countries.
This cannot be put down solely to an effect of German
unification, as the scaling down of R&D capacity in the
West German economy had already begun some years
prior to 1990. International technological competition
has become increasingly multi-facetted: small countries
such as Sweden, Finland and South Korea increased
their R&D expenditure as a proportion of GDP during
the 1990s, and now occupy leading positions in the R&D
expenditure rankings. Such countries have specialised
in particularly dynamic markets. Although it seems that
the declining R&D expenditure trend in Germany has
been stopped _ since 1995 it has recorded growing R&D
expenditure and personnel shares _ it will have to inten-
sify its R&D efforts further if it is to make up the
ground lost.

R&D expenditure as an indicator of tech-
nological performance1

Technological performance2 manifests itself in the
development of new production processes and products.
In the longer run it is a determining factor behind eco-
nomic growth and productivity and income levels. Tech-
nological performance is a complex multi-dimensional
phenomenon that cannot be immediately observed and
described in terms of a single indicator, but rather must

be portrayed using a series of specific indicators.3 R&D
expenditure _ similarly to spending on education _ is an
important input factor. It characterises the direct efforts
made by an economy to raise its technological level. The
outcome of such efforts materialises in such things as
innovations and patents and, ultimately, in market per-
formance. R&D expenditure constitutes the largest sin-
gle spending item in firms' innovation expenditure.4 The
use of R&D data as indicators of technological perfor-
mance is based on the assumption that in the medium to
longer run there is a correlation between the deployment
of scientific personnel, highly trained specialists, special
R&D investment goods and the knowledge bought in
from research establishments, on the one hand, and the
outcome of the innovation process (new products, pro-
cesses, improved competitiveness, cost reduction, turn-
over and employment) on the other hand. In-house R&D
is also an important basis for firms to enable them to
adapt external know-how obtained from either coopera-
tion partners or research establishments.5

Smaller countries catching up

In 1997 just under US-$ 500 billion (at current purchas-
ing power parities) was spent on R&D in the OECD
countries. The USA alone accounted for 42.7% of the
total, followed by Japan (18.2%), Germany (8.5%);
France (5.6%), Great Britain (4.6%), Korea (3.9%), Italy
(2.7%), Canada (2.3%), the Netherlands and Sweden
(1.4% each), Australia (1.3%), Spain (1.1%) and Switzer-
land (1%). The EU as a whole accounted for 28.3%.

Of greater relevance than the absolute figures, how-
ever, are the so-called 'R&D intensities', which set
spending on research and development in relation to the
economic strength of an economy. The usual reference
value is GDP. In terms of this indicator, Germany is one

1  In 1998 the Federal Ministry of Education and Research commis-
sioned a number of institutes with the task of collating and interpret-
ing annual indicators of Germany's technological performance, to be
summarised in a report. The report is available in German from the

Ministry website (http://www.bmbf.de) and is entitled 'Zur technolo-
gischen Leistungsfähigkeit Deutschlands. Zusammenfassender End-
bericht 1999'. It is cited below as the Technologische Leistungs-

fähigkeit 1999 report.
2  Performance (Leistungsfähigkeit) is used to refer to the macroeco-
nomic level in order to avoid confusion with the concept of competi-

tiveness, which primarily characterises competitive relations between
firms.

3  See Chapter 1 of the Technologische Leistungsfähigkeit 1999 report.
4  However, it is not just current R&D activities that are relevant for
international competition: what counts is the know-how contained in
industry that has been accumulated on the basis of the R&D efforts of

past years.
5  German official statistical authorities do not collate data on the R&D
activities conducted in the German economy (by firms and community
research establishments). Instead the 'Gemeinnützige Gesellschaft für
Wissenschaftsstatistik of the Stifterverband für die Deutsche Wissen-
schaft' has been commissioned with the task of surveying firms, collat-

ing and publishing the data. The data are determined for each 'odd'
year by means of a survey of all firms and establishments, on the basis
of which detailed structural analyses can be conducted. In the inter-
vening 'even' years R&D behaviour is extrapolated with the help of a
smaller survey among larger corporate units. In order to permit Ger-
many's structural R&D data to be compared with those of other coun-

tries, OECD data bases were used, in particular the publication Main

Science and Technology Indicators and the ANBERD data base.
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of the most research-intensive economies in the world.
Germany was in the leading group in terms of both level
and rate of growth in the 1970s and 1980s, a period
which saw an expansion of global R&D expenditure (cf.
figure 1). In the 1990s North America and Asia grew in
importance. More generally, there has been an increase
in the number of countries participating in the interna-
tional technology race.

A large number of factors impinge on the evolution
of R&D intensity in the various countries. Alongside the
current state of the business cycle, important factors
include the changes in sector-specific R&D intensities,
national specialisations, the division of labour between
the private and public sectors, and government prefer-
ences with regard to R&D. Following the end of the Cold
War government, influence has been felt most in the
demand for military-linked R&D, which has since been
subject to massive fluctuations and cutbacks. Fiscal con-
straints, too, have influenced government financial sup-
port for private-sector R&D projects.

Germany is not the only country in which R&D
intensity declined at the start of the 1990s. R&D efforts
stagnated in most of the larger economies, and in real
terms they declined. In no country _ apart from Italy _

however, was R&D cut as swiftly and for as long as in
Germany (_1.2% p.a.).6 Whereas during the first half of
the 1990s R&D expenditure in France, Great Britain and
Germany together declined by half a percentage point
per annum in real terms, it expanded at an annual rate
of more than 3% in the non-European industrialised
countries. A number of small economies, in particular,
achieved a massive increase in their R&D efforts (South
Korea, Sweden, Finland). By the end of the 1990s R&D
intensity in Sweden (3.9%) and Finland (2.9%) was sig-
nificantly above the OECD average of 2.2%. At 2.3%
Germany is only slightly above that average (cf.
figure 2).

R&D concentrated
in a small number of industries

Within the industrial sector R&D is concentrated in a
small number of particularly research-intensive
branches7 (cf. tables 1 and 2). These industrial branches
account for around 90% of total R&D expenditure by
manufacturing industry. In Germany non-R&D-inten-
sive industrial branches accounted for just 8.5% of R&D
expenditure; the situation is similar in the USA, Great
Britain, France and Italy. One exception is Japan, where
R&D expenditure is distributed to a greater extent than
in other countries across a range of other, low-tech
branches (almost 18%).

Particularly in aerospace, pharmaceuticals, office
machinery (except in Great Britain and France) telecom-
munications technology and automobiles, branch-spe-
cific R&D intensity _ defined as R&D expenditure by
the firms in the industry as a share of its value added _

is significantly higher than 10% in most countries. Ger-

Sources: OECD, Main Science and Technology Indicators; calculations and esti-
mates by the DIW.

Figure 1

R&D Intensity in
Selected OECD Countries, 1981 to 1997
Total R&D expenditure as a % of GDP
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6  In purely arithmetic terms, at least, Germany's fall in the R&D rank-
ings is due only to a limited extent to the unification of the two Ger-

man states. The decline in R&D capacity in the West German
economy had begun prior to 1990 and subsequently also accelerated in
West Germany. In the early 1990s it was the indirect economic effects
of unification that were almost certainly decisive: the massive govern-
ment transfer programmes gave a substantial boost to consumption-
oriented demand components, whereas the technology-intensive

investment-good industries were hit by the global recession.
7  The leading-edge technologies encompass those product groups in
which R&D accounts for more than 8.5% of turnover; high-tech goods
are those produced in industries in which R&D represents between
3.5% and 8.5% of turnover. Both areas together constitute the
research-intensive sector of manufacturing industry. The Technolo-

gische Leistungsfähigkeit 1999 report contains a list of R&D-intensive
goods based on the SITC III classification (synopsis A-1).
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many exhibits high R&D intensities, in international
comparative terms, in most of the R&D-intensive
branches. This is particularly true of aerospace (69%)
and office machinery (31%).

National differences
in specialisation patterns

The international division of labour applies not only to
trade in goods, but also to R&D. Because no single econ-
omy can fully exploit the innovation potential of each
industry, countries have specialised in certain areas. To
some extent the specialisations in R&D are the outcome
of path-dependent processes, with the result that highly
developed economies with similar endowments have in
some cases taken very different paths.

A look at the sectoral structures of R&D expenditure
reveals the pattern of specialisation typical of each coun-
try (cf. figure 3). In Germany the automobile industry

predominates, accounting for 23% of R&D expenditure.
It is followed in second place by telecommunications
technology, at 15%, and industrial chemicals (14%). In
Japan telecommunications technology occupies pole
position with 18%, followed by automobiles (13%). A
striking feature of Great Britain is the strong specialisa-
tion on the pharmaceutical sector (25%).

Traditionally Germany's R&D focus has been in the
high-tech sector, where, in terms of value added, an
above-average, although by no means unusually high
amount is spent on R&D.8 In most cases the industries
are those in which product innovations paired with
many years of experience in process technology play a
central role. The industries include automobiles,
mechanical engineering, electrical engineering and the
chemical industry. Of these, the automobile industry
was one of the few in which R&D capacity was actually
expanded during the first half of the 1990s; in the other
two large technology-intensive industries, chemicals
and engineering, by contrast, a marked decline was reg-
istered. Accordingly there has been a substantial
increase in the share of total private-sector R&D per-
formed in the automobile industry (+7 percentage
points). Indeed, the automobile industry has doubled its
share of total R&D expenditure by German firms in the
last twenty years.

Unlike Germany, France, Great Britain and the USA
all focus a substantial proportion of their R&D expendi-
ture on leading-edge technologies, i.e. on sectors in
which research is extremely costly, such as aerospace
(France, USA), telecommunications (France) and phar-
maceuticals (Great Britain). In Great Britain a substan-
tial shift in sectoral R&D shares in favour of the phar-
maceutical industry has occurred; this has been predom-
inantly to the detriment of aerospace and the EDP sec-
tor.

Seen over the longer term, the sectoral shares of glo-
bal R&D expenditure have increased most in pharma-
ceuticals, EDP, electrical engineering, and telecommuni-
cations technology. Thus the sectoral 'winners' in tech-
nological structural change have been those industries
in which Germany tends to be less active in interna-
tional comparative terms. At the same time Germany's
gap on the USA, France, and Great Britain in leading-
edge technological research has narrowed slightly,
because of cuts in public spending in these countries,
particularly in the military sphere and on large-scale
projects.

Figure 2

R&D Intensity 
in Selected OECD Countries, 1998
Total R&D expenditure as a % of GDP

Sources: OECD, Main Science and Technology Indicators; calculations and esti-
mates by the DIW.
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8  Germany's R&D specialisation corresponds to that in the educa-
tional field. The dual system of apprenticeship training focuses on
basic vocational training and concentrates largely on traditional areas

in which broad-based effects are achieved at a high technological level
in know-how transmission.



72

Marked structural shifts
in R&D expenditure in small countries

Whereas specialisation patterns in the large industria-
lised countries are, on the whole, relatively stable, struc-
tures in smaller economies _ particularly those domi-
nated by a small number of large firms operating on glo-
bal markets (Scandinavia, the Netherlands) _ are natu-
rally subject to greater fluctuations. This is revealed by

the _ in some cases very sharp _ fluctuations in R&D
intensities in the period 1985 to 1995.9 In such countries
multinational concerns select particular focal areas, pri-
marily in leading-edge technologies (e.g. pharmaceuti-

Table 1

R&D Intensities in Manufacturing Industry in Selected Countries

Industry
Country

D US J UK F I ES NL DK SW SF

R&D expenditure as a % of gross value added, 1995

Leading-edge technology

Pharmaceutical industry 21.1 23.1 20.7 32.6 27.8 18.5 4.8 14.5 28.0 49.6 38.8

Office machinery 30.8 39.2 24.7 6.3 9.8 12.3 7.9 52.0 11.3 51.9 12.9

Telecommunications 16.1 16.1 16.2 13.7 31.6 21.5 13.7 8.3 20.8 59.4 34.9

Aerospace 69.3 45.0 18.3 22.0 33.6 26.3 23.4 14.3    – 56.8 0.5

Precision mechanics, optics 5.5 24.4 20.2 3.3 4.2 3.7 9.4 4.3 15.2 31.5 13.0

High-tech

Industrial chemicals 11.6 6.5 12.6 6.1 10.3 2.8 0.9 8.4 3.6 5.2 6.6

Mechanical engineering 8.2 4.4 7.7 4.6 6.1 2.0 2.8 2.4 6.7 11.0 6.6

Electrical engineering 
(excl. telecommunications) 12.7 8.3 11.7 9.1 4.3 2.9 2.4 108.9 3.4 10.7 11.2

Automobile 11.2 17.6 11.5 10.9 12.4 11.4 1.8 17.6 0.0 23.0 4.5

Non-R&D-intensive branches 1.0 1.5 2.5 1.3 1.4 0.5 0.5 1.6 1.4 2.0 1.9

Manufacturing industry 6.5 8.3 7.6 5.5 6.5 2.6 1.5 5.0 4.4 11.2 5.6

Change on 1985 in percentage points

Leading-edge technology

Pharmaceutical industry 4.0 1.0 4.5 9.0 0.9 0.7 1.2 –6.1 8.1 –3.7 17.2

Office machinery 21.9 –6.9 12.5 –17.4 –1.0 –1.6 –5.1 31.7 –6.6 32.7 –1.4

Telecommunications 0.5 –14.6 2.6 –13.5 4.8 6.7 9.1 –2.5 8.9 30.4 13.8

Aerospace 10.8 –10.6 4.8 –14.7 –4.1 –5.4 –9.0 –12.0 – 24.6 –4.3

Precision mechanics, optics 1.5 11.1 9.3 –1.6 –1.2 2.8 7.5 1.8 1.9 23.7 –4.1

High-tech

Industrial chemicals –1.0 –3.2 1.2 –0.7 1.8 –0.9 –0.2 –1.9 0.1 –1.3 –0.2

Mechanical engineering 0.2 0.9 2.1 1.7 3.2 0.4 1.9 0.3 4.2 3.0 0.8

Electrical engineering 
(excl. telecommunications) 3.4 4.5 0.9 –0.6 0.4 –1.2 1.1 –68.4 –2.1 –3.0 3.1

Automobile 3.6 5.7 2.5 1.7 1.6 4.2 –0.3 10.0 0.0 5.5 2.6

Non-R&D-intensive branches –0.3 –0.4 0.1 0.3 0.2 0.0 0.2 0.3 –0.1 –0.3 0.3

Manufacturing industry 0.7 –1.4 1.5 –0.6 0.9 0.2 0.6 –0.9 1.3 3.2 1.9

Notes: D: Germany; US: United States; J: Japan; UK: United Kingdom; F: France; I: Italy; ES: Spain; NL: the Netherlands; DK: Denmark; SW: Sweden; SF: Finland.
Sources: OECD STAN Database; OECD ANBERD Database; DIW calculations.

9  In some cases statistical discrepancies emerge in international com-
parative statistics in the case of small countries and in a number of
critical industries. This is the case with the Netherlands, for example,

where the R&D estimates are clearly not compatible with the indus-
trial classification system.
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cals, biotechnology, EDP and telecommunications).
Accordingly, most of the smaller European countries
exhibit a particularly high R&D intensity in a single
branch or a small number of industries, whereas in oth-
ers they are well below average. An exception in this
regard is Sweden, where R&D intensity is above aver-
age in almost all branches (cf. table 1).

Turnaround in German R&D trends

Although Germany is among the leading group of coun-
tries in terms of private and public sector R&D activi-
ties, its R&D intensity declined from the end of the
1980s to the mid-1990s. Large firms reduced their
research capacities to an extent that gave rise to fears of

Table 2

R&D Expenditure in Manufacturing Industry in Selected Countries

 Industry

Country

D US J UK F I ES NL DK SW SF

Industry's share of total R&D in manufacturing industry in %, 1995

Leading-edge technology 34.0 61.4 39.3 51.5 51.9 51.8 45.1 31.6 48.9 54.3 48.1

Pharmaceutical industry 5.7 9.6 7.1 24.9 9.5 13.7 14.1 8.3 29.5 16.3 5.8

Office machinery 4.7 10.1 9.4 2.1 3.0 4.8 2.1 5.1 1.4 1.7 2.3

Telecommunications 14.9 14.4 18.2 11.4 23.4 20.9 15.5 14.7 9.2 22.7 35.4

Aerospace 6.9 16.0 0.7 12.1 14.9 9.5 11.2 2.2 0.0 5.8 0.1

Precision mechanics, optics 1.8 11.3 3.9 1.0 1.0 2.9 2.1 1.4 8.8 7.9 4.5

High-tech 57.4 29.0 43.4 35.3 35.0 35.6 32.7 48.4 29.6 35.1 28.2

Industrial chemicals 14.0 6.9 10.1 9.6 11.0 6.0 6.3 20.6 4.4 2.3 7.0

Mechanical engineering 10.3 4.8 9.3 8.0 5.5 6.7 8.7 3.4 22.6 12.3 13.0

Electrical engineering 
(excl. telecommunications) 10.5 3.3 11.4 6.8 3.8 5.2 5.1 17.9 2.6 1.8 7.2

Automobile 22.6 14.1 12.6 10.9 14.6 17.7 12.7 6.5 0.0 18.7 1.0

Non-R&D-intensive branches 8.5 9.6 17.2 13.3 13.1 12.6 22.2 20.0 21.5 10.5 23.7

Manufacturing industry 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Change on 1985 in percentage points

Leading-edge technology 0.6 –7.9 3.4 –8.8 –5.7 2.3 5.0 –0.7 6.0 13.7 18.5

Pharmaceutical industry 1.1 5.1 1.1 14.9 2.0 1.1 4.6 1.9 12.3 6.0 –0.1

Office machinery 2.0 –2.6 3.3 –5.5 –2.4 –3.3 –5.7 3.8 –2.7 –1.5 –2.0

Telecommunications –2.5 –2.6 –1.4 –12.9 0.5 5.5 5.6 –6.2 –0.3 5.6 22.5

Aerospace –0.3 –12.7 0.0 –5.2 –5.3 –3.1 –1.0 –0.8 0.0 –2.5 –0.4

Precision mechanics, optics 0.2 4.8 0.4 –0.2 –0.5 2.0 1.4 0.7 –3.3 6.1 –1.5

High-tech 2.5 8.8 0.2 4.6 5.9 –2.3 –2.5 –6.4 5.9 –8.1 –9.1

Industrial chemicals –3.6 0.3 –0.3 –0.4 0.7 –3.2 –4.3 –3.8 –1.4 –2.0 –3.1

Mechanical engineering –1.5 1.7 0.5 3.0 1.5 0.9 2.9 1.0 11.5 –0.3 –5.2

Electrical engineering 
(excl. telecommunications) 0.8 1.6 0.7 –1.2 0.1 –2.9 –0.6 –7.6 –4.2 –5.0 –0.9

Automobile 6.8 5.1 –0.7 3.2 3.6 2.9 –0.4 4.0 0.0 –0.7 0.1

Non-R&D-intensive branches –3.0 –0.9 –3.7 4.3 –0.2 0.0 –2.5 7.1 –11.9 –5.6 –9.4

Manufacturing industry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Notes: D: Germany; US: United States; J: Japan; UK: United Kingdom; F: France; I: Italy; ES: Spain; NL: the Netherlands; DK: Denmark; SW: Sweden; SF: Finland.
Sources: OECD STAN Database; OECD ANBERD Database; DIW calculations.
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a change in goal structures: concentrating on short-term
market success, relegating the goal of achieving long-
term technological leadership. Between the mid-1980s
and the start of the 1990s small and medium-sized enter-
prises not only reduced their R&D expenditure in abso-

lute terms; many abandoned continuous R&D entirely.
It is only recently that a turnaround appears to have
occurred in Germany, with an increasing emphasis
being given to research and development. In no
research-intensive industry has there been a further

Figure 3

Sectoral R&D Expenditure in Germany Compared with Selected Other Countries
R&D expenditure as a share of total for manufacturing industry in %

Notes: AUT: Automobiles; TCM: Telecommunications technology; IC: Industrial chemicals: EE: Electrical engineering (excl. telecommunications); ME: Mechanical engineer-
ing; Non-R&D: Non-R&D intensive branches; AES: Aerospace; PI: Pharmaceutical industry; OM: Office machinery; PMO: Precision mechanics and optics
Sources: OECD, STAN Database; ANBERD Database; calculations by the DIW.
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decline in R&D personnel intensity (cf. table 3). Accord-
ing to provisional figures, a marked increase _ around
10% _ in total R&D expenditure occurred between 1995
and 1997. R&D intensities have risen accordingly.
Indeed, the rise in R&D expenditure actually exceeded
the growth of turnover. There was even an increase in
R&D personnel (+1%) for the first time since 1987.

According to figures from the Stifterverband (see
footnote 5), in 1998 R&D expenditure by German firms
rose by a further 6.8%. It is not clear, however, to what
extent firms have actually realised their plans. The
years 1998/99 saw substantial downward revision of
investment plans, for instance, and this included invest-
ment in R&D. It remains unclear whether German firms'
efforts to intensify their R&D activities in the mid-1990s

have brought to an end the decline in strategic research,
and thus have re-established greater continuity in R&D
activities.

According to surveys conducted by the Stifterver-
band, large firms are planning to expand their R&D
capacities significantly. The strongest expansion of
R&D activities is planned by the automobile industry.
Other leading branches, such as engineering, the EDP/
electrical engineering/precision mechanics sector and
the chemical industry, also intend to raise R&D spend-
ing, but at the same time to shed R&D personnel. To
some extent the overall increase in R&D expenditure
since the mid-1990s also reflects a changed R&D behav-
iour on the part of small and medium-sized enterprises
(with fewer than 500 employees).10 In this group R&D

Table 3

R&D in the German Economy, 1995 to 1998
Including community research institutions

 Industry

R&D expenditure as a % of turnover1

R&D personnel
as a % of workforce

Total Internal

1995 1997 1998 1995 1997 1998 1995 1997

Mining 0.42 0.67 0.9 0.40 0.63 0.8 0.20 0.30

Food, tobacco 0.24 0.21 0.2 0.21 0.18 0.2 0.51 0.48

Textiles, clothing leather 0.58 0.70 0.7 0.56 0.74 0.7 0.88 1.10

Wood, paper, printing 0.21 0.17 0.2 . . 0.0 0.26 0.26

Chemical industry 5.76 6.41 7.0 4.23 5.65 6.0 8.90 9.30

Rubber, plastics 1.03 1.22 1.2 0.98 1.17 1.1 1.49 1.39

Glass, ceramics, quarrying 0.87 0.89 1.0 0.79 0.82 0.9 1.20 1.10

Metal production 0.66 0.71 0.7 0.60 0.64 0.6 0.84 0.93

Mechanical engineering 2.91 2.85 2.8 2.67 2.63 2.5 3.78 3.99

Office, EDP, electrical, 
precision mechanics 6.71 5.75* 5.7 6.13 5.28* 5.2 8.12 8.19*

Automobiles 7.25 7.33* 7.0 6.31 5.92* 5.5 8.45 9.25*

Memo item:

Manufacturing industry 3.13 3.31 3.3 2.81 2.88 2.8 3.92 4.22

Note: No data available for energy, furniture and recycling.
1 Of own products, excluding consumer taxes. — * Distorted due to a statistical shift in favour of automobiles.
Sources: SV Wissenschaftsstatistik, unpublished data; Federal Statistical Office; calculations by the NIW, Hanover; Technologische Leistungsfähigkeit 1999 report.
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personnel has in fact been increased more than propor-
tionately. This can be considered a positive sign to the
extent that it indicates a broadening of the basis for
R&D efforts.

Conclusion

In competition with other highly developed economies,
Germany has allowed three to four years to pass before
accelerating its investment in new knowledge to the
pace set by other economies. The comparatively long
phase of subdued R&D activities in Germany in interna-
tional comparative terms may lead to a deterioration in
Germany's competitive position over the medium term.
This suggests that a substantial and sustained boost to
R&D activities is required.

Alfred Haid

10  In Germany the overwhelming proportion of R&D activities is con-
ducted by large companies (with 1 000 or more employees); they

account for more than three-fifths of R&D expenditure by the business
sector. A similar concentration in large firms is also found in Japan
and the USA. An above-average concentration also exists in Italy,
Sweden and Korea. In all the other industrialised countries the R&D
potential of the private sector is spread far more evenly across enter-
prise-size categories; cf. OECD, Science, Technology and Industry

Scoreboard 1999. Benchmarking Knowledge-based Economies, Paris
1999.


