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Long-term Innovation
Policy Will Lead 
to More Growth

In an international comparison, Germany's technologi-
cal performance fell in the 1990s.1 To secure high per-
formance and income levels, investment in education
and research, as well as in the use of high-quality tech-
nologies, must be increased. This report highlights the
areas requiring policy action.2

Developments in the 1990s

Various technological performance indicators, according
to which Germany was still at the forefront among
industrialised nations in the early 1990s, indicate a dete-
rioration in the country's position 10 years later (cf. fig-
ure):
– A great advantage continues to be the generally

good level of education, measured by the share of the
population with completed secondary education.
Nevertheless, efforts in education have not kept
pace, and the 'educational advantage' has dimin-
ished substantially. Especially in terms of the aca-
demic education of the next generation in the
scientific and technical fields, Germany, compared
with other countries, has in fact slipped.3

– Germany's knowledge-intensive and research-inten-
sive sector is comparatively large: measured by the
extent to which the population is 'fitted out' with
knowledge-intensive and research-intensive goods,

Germany continued to maintain a strong lead in
2000.4

– In its foreign trade with high-technology goods, Ger-
many is no longer ranked as highly as a decade ago.

– Published scientific research results (impact of
research results among scientific community) have
not increased to the same extent as in other countries
in terms of quality.5

– With regard to the efforts undertaken in research
and development (R&D), which are borne primarily
by industry, Germany no longer occupies the same
rank as in the 1970s and 1980s.6

– Investment in information and communication (IT)
technologies is comparatively low in Germany _ a
situation that has remained unchanged since the
early 1990s. During the 1990s, even more countries
overtook Germany in this respect.7

– The efficiency in the immediate conversion of tech-
nological knowledge has improved slightly, as meas-
ured by the patents relevant to the world market.8

On the whole, therefore, this explains, at least in
part, the unsatisfactory development of the economy: in
the 1990s, in terms of general economic labour produc-
tivity, Germany occupied one of the lower rungs among
the large western industrialised countries.

The need for political action

The preconditions for favourable market results have
evidently deteriorated in Germany. National economies
that achieve prosperity as a result of high technological
performance can maintain their positions only if they
face up to international technological competition and
make every conceivable effort to fulfil the original
requirement of high income and employment levels.

1  This paper is based on results from the 'Report about Germany's
Technological Performance' for the Federal Ministry of Education and
Research. The basis for the analysis is a system of indicators devel-
oped and evaluated by a number of institutes (NIW, DIW Berlin, ISI,
WSV and ZEW). The summarised report 'Zur technologischen Leis-
tungsfähigkeit Deutschlands 2002' ('Germany's Technological Per-
formance, 2002, Summary') was coordinated by the ISI, IWW and
NIW, and published by the Federal Ministry. The reports are available
on the ministry's website at http://www.technologische-leistungsfae-
higkeit.de
2  Cf. also D. Schumacher, H. Legler and B. Gehrke: 'Marktergebnisse
bei forschungsintensiven Waren und wissensintensiven Dienstleistun-
gen: Außenhandel, Produktion, und Beschäftigung.' Studien zum deut-
schen Innovationssystem, no. 18/2003; also published in DIW Berlin
materials, no. 25, Berlin 2003. 
3  Cf. J. Egeln, C. Heine et al.: 'Indikatoren zur Ausbildung im Hoch-
schulbereich.' Studien zum deutschen Innovationssystem, no. 10/2003;
D. Dohmen and A. Haileselassie: 'Die Entwicklung der bildungspoli-
tischen Position Deutschlands im internationalen Vergleich.' Studien
zum deutschen Innovationssystem, no. 19/2003.

4  For a definition and analysis of the research-intensive and knowl-
edge-intensive areas of the economy, cf. D. Schumacher, H. Legler,
B. Gehrke: 'Gute Position Deutschlands bei forschungs- und wis-
sensintensiven Produkten gefährdet.' In: Wochenbericht des DIW Ber-
lin, no. 3/2003.
5  Cf. U. Schmoch: 'Leistungsfähigkeit der deutschen Wissenschaft und
Forschung im Vergleich.' Studien zum deutschen Innovationssystem,
no. 5/2003.
6  Cf. H. Legler, H. Belitz, C. Grenzmann et al.: 'Industrieforschung in
Deutschland. Positionen im internationalen Vergleich.' Materialien zur
Wissenschaftsstatistik, Issue 12. Essen 2002.
7  Vgl. T. Hempell: 'Technologische Leistungsfähigkeit und der Einsatz
von Informations- und Kommunikationstechnologien.' Studien zum
deutschen Innovationssystem, no. 16/2003; OECD: 'Science, Technol-
ogy and Industry Outlook _ Science and Innovation.' Paris 2000.
8  Vgl. R. Frietsch, U. Schmoch und B. Breitschopf: 'Patente _ Aktuelle
Entwicklungen und längerfristige Strukturänderungen bei industriel-
len Innovationen.' Studien zum deutschen Innovationssystem, no. 6/
2003.
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In Germany's case, there is an urgent need for action,
both in terms of education and research policy and in
economic and technology policy.

More investment and 'cutting-edge'
specialisation

Traditionally, Germany demonstrates strengths in high-
quality technology areas, and has demonstrated its abil-
ity in combining traditional competence with new _ and
frequently imported _ cutting-edge technologies.9 This
approach, however, no longer suffices.

In order to benefit and profit from innovation,
stronger involvement with research into cutting-edge
technologies is required, especially since international
economic growth is increasingly founded on these tech-
nological areas. These are closely linked with high-
growth and high-quality service sectors, for example,
the 'life sciences', such as the health and the environ-
ment, mobility and communication sectors, and their
links to areas such as the biotechnology/pharmaceuti-

cal/medical technology fields, electronics/information
technology, aircraft construction, and so on. And as the
newly increased efforts in terms of R&D spending show,
German industry has recognised the significance of cut-
ting-edge technologies. In order to be able to go down
this route successfully, higher qualification levels
among the workforce are essential. Consequently, the
'academisation' in R&D and other knowledge-intensive
services areas is on the rise.

A consistent education policy

The fact that the long-term development of the potential
for innovation is already decided at school and univer-
sity is an indication of how fundamentally the 'knowl-
edge economy' is changing the requirements imposed on
education systems. However, far too little has been done
for far too long with respect to the renewal and improve-
ment of the human capital.10 Public and private spend-

9  For a definition of cutting-edge technology and high-quality technol-
ogy, cf. D. Schumacher, H. Legler, B. Gehrke, op. cit.

Figure

Germany's Ranking among 12 OECD Countries1 
on Important Technological Performance Criteria

DIW Berlin 2003

1 Germany, USA, Japan, France, Italy, United Kingdom, Sweden, Switzerland, Canada, the Netherlands, Finland, and Korea.
Source: D. Schumacher, H. Legler, B. Gehrke, op. cit., as well as materials and sources listed in this document.
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10  On the lack of a well-qualified labour force, cf. C. Rammer: 'Innova-
tionsverhalten der Unternehmen.' Studien zum deutschen Innovations-
system, no. 12/2003; A. Reinberg und M. Hummel: 'Bildungspolitik:
Steuert Deutschland langfristig auf einen Fachkräftemangel zu?' IAB-
Kurzbericht, no. 9/2003.
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ing is under great pressure; the necessary increase in the
efficiency of Germany's public education and training
system is progressing only very slowly; and German
secondary school students' ratings in comparative inter-
national studies, such as TIMSS and PISA, are poor.

The internationally growing demand for university
graduates requires a 'tertiarisation' of training. With
regard to financing this, more substantial private finan-
cial contributions would also be appropriate in Ger-
many, e.g., through the purchase of shares in funds that
finance (tertiary) education spending through loans.11

Strengthening science and research

The interface between industry and scientific research,
as well as the more rapid and more efficient diffusion of
knowledge, are increasingly becoming the focal point of
innovation policy (i.e. networks, clusters, centres of
excellence, etc.). Network-oriented cooperation can, on
the one hand, help to lower R&D costs and risks while,
on the other, increasing the capacity for innovation
through access to complementary knowledge. The pre-
condition here, however, is an efficient scientific system.
Seen against this backdrop, declining employment in
public (university and non-university) R&D establish-
ments with technological relevance poses a serious prob-
lem.

Removing impediments to innovation

All government departments should examine whether
they are fully exhausting all the available opportunities
for innovative solutions. Government departments (e.g.
health care, environment, transport, energy, communica-
tion, defence, etc. ministries) frequently define the
requirements for innovation and decide whether Ger-
many, as a demanding market, provides the stimulation
for companies to be innovative.12

One example is the telecommunications market. Ger-
many has not been able to keep up with the pace of
development at the international level; in other coun-
tries, for the most part these technologies were diffused

more quickly. At the same time, it is an important expla-
nation of why Germany has fallen behind in terms of
productivity and growth. A more rapid diffusion in the
area of application (especially in knowledge-intensive
services) has provided many countries _ above all the
United States _ with great advantages in terms of pro-
ductivity.

To catch up in this area, initiatives to strengthen the
information, internet and telecommunications industries
must be continued _ indeed, intensified. In this context,
the government can contribute to the more rapid and
intensive diffusion through its own demands and the
use of IC technologies, in addition to support for demon-
stration and pilot projects.13

East Germany: the need to catch up

Compared with west Germany, east Germany is still suf-
fering from considerable competitive weakness. In order
to be able to penetrate established product markets or to
establish new ones, east German companies will have to
focus in particular on innovation. Government support
contributes to ensuring that even those companies in
east Germany that are not yet fully established in the
market and are recording lower profits can still under-
take innovation. Support to compensate for incomplete
credit markets and significant external effects continues
to be required; however, this should focus more closely
on specific key areas.14 The objective must be for indus-
try in east German to emphasise its own strengths and
business start-ups more strongly. This also implies that
businesses dependent on west German companies must
be increasingly enabled to take on high-quality func-
tions, such as research and development and production
and programme planning.

Innovation policy needs 
longer-term orientation

In order to keep pace with the developments leading
towards a knowledge society, a sustained increase in the
investment in human capital, R&D and fixed assets is
necessary. In addition, it is also essential to improve the

11  Greater detail can be found in: 'Wohnungs-, Bildungs- und Fami-
lienpolitik sollten im Sinne eines 'sozialen Risikomanagements'
verändert werden.' By: Social Policy Working Group. Wochenbericht
des DIW Berlin, no. 47/2000; Dieter Schumacher: 'Bildungsausgaben
in Deutschland: Kursänderung erforderlich.' In: Wochenbericht des
DIW Berlin, no. 30/1998.
12  Cf. M. Beise et al.: 'Lead Market Deutschland. Zur Position Deutsch-
lands als führender Absatzmarkt für Innovationen.' Mannheim 2002.

13  Cf. T. Hempell, op.cit. 
14  Cf.: 'Zentrale Aufgaben der Wirtschafts- und Finanzpolitik in der
kommenden Legislaturperiode.' In: Wochenbericht des DIW Berlin, no.
39/2002; for more detail, cf. Heike Belitz, Frank Fleischer und Andreas
Stephan: 'Förderung von Forschung und Entwicklung in der ostdeut-
schen Wirtschaft. Eine Bilanz.' In: Wochenbericht des DIW Berlin, no.
35/2001. 
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overall efficiency of the innovation system, with the aim
of fulfilling international requirements.

This necessitates a fundamental policy re-orientation
among companies and local governments, who have
increasingly pursued short-term success. A policy that
formulates and pursues a long-term approach in terms
of goals and objectives, instruments and financial means
is now required. This also implies that, particularly
where cutting-edge technologies are concerned, Euro-
pean solutions should be sought from the outset.

In principle, a consistent innovation policy will lead
to the creation of high-quality employment. This 'cart-
horse' function of the research-intensive and knowledge-
intensive sector, however, also needs to be flanked by
labour market policy. In this context, therefore, labour
market reforms are vital, so that the positive effects on
income and employment of an expansion of a knowl-
edge-intensive economy in Germany can be realised.
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