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Studies in Technology, innovation and Economic Policy

The STEP Group is a research institute working on the
S T E economic and social policy implications of a knowledge-
group mmmm based society. The group consists of fourteen full-time
researchers and six research associates, based in Oslo,
Norway. This note briefly describes the background and objectives of the STEP

Group, then gives an overview of research areas, conference activities and
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STEP Group in brief

The STEP Group was established in 1991 to support policy-makers with basic
research on all aspects of innovation and technological change, with particular
emphasis on the relationships between innovation, economic growth and the social
context. STEP was initiated by the Royal Norwegian Council for Scientific and
Industrial Research (NTNF), which since early 1993 has been a component of the new
Research Council of Norway.

The primary objective of the group is to identify and to research core issues for
innovation policy-makers. The basis of the group’s work is the recognition that
science, technology and innovation are fundamental to economic growth and social
development. Yet the context of research, innovation and economic policies has
changed sharply in recent years, and this new context presents new challenges.

The group has two forms of income: long-term core funding, and contract research
income. In 1997 the group received 4.0 million NOK (approximately 500,000 ECU)
from the Research Council of Norway, and approximately 7.0 million NOK from
other contracting agencies.

Al the beginning of 1991 the group consisted of two researchers. It now has fourteen
full-time researchers and six research associates. The intention has been to build a
group which has a broad disciplinary base, but which is integrated through an interest
in innovation and technological change.

The group has strong quantitative skills: most of the research staff have competence in
statistical analysis and computing. The STEP Group has placed strong emphasis on
establishment and further development of data resources for policy analysis. The basic
idea behind this is that policy-makers badly need improved statistics for policy
decision-making. What is required is much better access to two different bodies of
data. Firstly, international data, so that performance can be understood in a
comparative perspective, and secondly, national data on R&D and innovation.



§r-(|)-uEp P-:."

STUDIES IN TECHNOLOGY, INNOVATION AND ECONOMIC POLICY

Background

The STEP Group was established in 1991 to support policy-makers with basic
research on all aspects of innovation and technological change, with particular
emphasis on the relationships between innovation, economic growth and the social
context. STEP was initiated by the Royal Norwegian Council for Scientific and
Industrial Research (NTNF), which since early 1993 has been a component of the new
Research Council of Norway.

From 1991 to the end of 1993 the STEP Group was a section within the Norwegian
Computing Centre. Since January 1994 it has been an independent foundation located
in the centre of Oslo. STEP Group receives a core grant from the Strategy Department
of the Research Council of Norway, and in addition works within a wide range of
research programmes sponsored by the Council. STEP is a permanent contractor to
the European Commission (DG-XIII, SPRINT Programme) and is currently carrying
our four major research projects for the TSER Programme (DG-XII, Science,
Research and Development) of the European Commission. In addition, STEP carries
out contract research for a wide range of clients in both the public and private sectors.

Objectives and approach

The primary objective of the group is to identify and to research core issues for
innovation policy-makers. The basis of the group’s work is the recognition that
science, technology and innovation are fundamental to economic growth and social
development. Yet the context of research, innovation and economic policies has
changed sharply in recent years, and this new context presents new challenges.

The new policy context results from a number of related technological and economic
developments.

Firstly, there have been major scientific and technological changes, particularly in
generic technologies such as IT, materials, and - most importantly - molecular biology
and biotechnology.

Secondly, there have been profound changes in the economic policy environment -
integration of capital markets, rapid growth in direct foreign investment, deregulation,
and general internationalisation.

Thirdly, many countries have faced serious economic problems: persistent budget
deficits and unemployment in the advanced economies, and continuing poverty and

deprivation in much of the developing world.

Finally, environmental problems and constraints have become much more severe.
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However there have also been significant shifts in our understanding of the
relationships between science, technology and the social and economic world.

In the past, relationships between science and society have often been thought of in an
oversimplified way. In particular, it has often been suggested that scientific discovery
is a precondition for innovation, and that social and economic innovations are based
primarily on research activity. Recent research has, however, emphasized the fact that
knowledge creation and innovation are far more complex than this simple approach.
Two results of modern research on science and innovation are particularly important.
The first is that the creation of new technological knowledge may often involve
research, but it is not necessarily based on research. The second is that the creation of
knowledge, and the process of innovation (both in industry and the wider social
system) involves inferaction and feedback between different types of actors, and
different social institutions. In particular, innovation does not result simply from a
transfer of knowledge from the science system into applications.

At the same time, it is important not to think of technology as an autonomous process
to which society must adapt. Understanding the dynamics of innovation means
recognising that technologies are socially shaped, and that social and cultural choices
powerfully influence the kinds of technologies which are developed, and the
trajectories of technical advance.

Such insights have been the driving force of changed approaches to policy, especially
at the European level (within the relevant Directorates of the European Commission),
and the OECD.

These developments mean that policy-making has entered a new phase. On the one
hand, science and technology policy can no longer be thought of purely in terms of
research policy. That is, policy-makers are looking beyond research programimes
which aim simply at the development of new scientific and technological principles
and results. It is necessary to focus also on the interactive creation and use of science
and technology, by companies and by society as a whole. This leads directly to a need
to know more about the distribution of knowledge, and about the role of non-research
faclors in innovation processes.

Al the same time there is at the present time an increasing emphasis on the social and
economic relevance and impact of research, and on the factors which shape this
impact. All of these considerations pose serious challenges for innovation policy-
makers. The primary objective of the STEP Group is to explore the implications of
these multi-faceted changes.

What kinds of approach are relevant to analysis of the policy challenges of the new
economic and technological context? Our view is that technological change must be
scen as cndogenous to economic processes, as one component of the drive for
competitive advantage by firms. In searching for new products and processes, firms
are in effect introducing variety into the system, often in circumstances of great
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turbulence and uncertainty. This introduces an evolutionary element into economic
dynamics, and the group therefore takes a broadly evolutionary perspective on
economic change. At the same time, it is clear that firms rarely innovate in isolation;
on the contrary, they work within complex networks or systems of knowledge
creation, which include universities, research institutes, regulatory bodies, and other
public agencies. We therefore tend to take a systemic view of innovation, which
makes no sharp distinction between public and private, but which focuses on the
scope and characteristics of public-private interactions. This means that members of
STEP tend to approach problems of the creation of technology from a framework
which strongly emphasises the social and economic context of innovation as a basic
determinant of both the direction and content of innovation.

Funding

The group has two forms of income: long-term core funding, and contract research
income. In 1997 the group received 4.0 million NOK. (approximately 500,000 ECU)
from the Research Council of Norway, and approximately 7.0 million NOK from
other contracting agencies. The most important of these are the Regional Affairs
Ministry, and the European Commission. The total group budget is thus 11 million
NOK, or approximately 1.5 million ECU. In 1997 the group had a net operating
surplus of approximately 750,000 NOK, or 90,000 ECU.

STEP Group project areas and activities 1998

Qur main project areas at the present time are:

i. International comparisons of R&D and innovation performance in manufacturing

This project area uses the OECD STAN and ANBERD databases, and the Community
Innovation Survey database, to produce analytical indicators comparing R&D and
innovation performance. This project is producing general comparative papers for the
advanced economies as a whole, as well as specific analyses which put Norway’s
performance into the context of general small economies. We have recently completed
major projects on innovation expenditures in European industry, and on innovation in
the European pulp and paper industry.

ii. R&D and innovation in Norwegian industry: structure and trends

This project area has several main elements. Firstly, a detailed disaggregated study of
company-level R&D and innovation in Norwegian industry from 1980 using micro-
level data. Secondly, detailed micro-level analyses of innovation at company level in
Norway, focusing especially on SMEs. This R&D and innovation data has been linked
with accounting data for the companies concerned, in collaboration with the Central
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Statistical Bureau. This is enabling us to look in detail at the links between
innovation and profitability at firm level in Norway.

iii. Mapping the Norwegian system of knowledge production

This project is an ambitious attempt to produce a quantitative overview of the main
institutions and resources which develop economically-relevant knowledge in
Norway. It is an attempt to describe and quantify the national system of innovation
with a particular focus on knowledge creation and distribution. The project uses an
extremely wide range of data sources, and will result in a book.

iv. Development and Analysis of Innovation Indicators

The STEP Group has played an active role in the development of new indicators
related to innovation activities and outputs. Our view is that the main existing data
sources - namely R&D, patent and bibliometric data - have serious limitations when it
comes to the analysis of innovation in industry (particularly in so-called ‘low
technology’ sectors). This work continues, especially around the so-called IDEA
project (‘Indicators and Data for European Analysis’) for the European Commission.

v. Regional innovation systems and policy

This project area, which is one of the biggest within the group, studies a range of
theoretical and empirical issues related to regional growth, with particular emphasis
on regional inter-firm linkages and the role of regional science and technology
infrastructures. Theoretical studies are focusing on the conceptualisation of ‘regional
innovation systems’ and regional networks. Empirical studies include detailed
analysis of innovation activity at regional level, studies of the technological evolution
of key regional industries, and studies of regional policy instruments.

vi. Skills, qualifications and mobility in the Norwegian system

One of the major economic impacts of technological change occurs via the diffusion
of technological knowledge, and this occurs through formal processes (such as
palenting and licensing), but also through informal processes (such as knowledge
exchange). One of the most important mechanisms for the spread of knowledge is
personnel mobility between different institutions and firms; this is likely to be one of
the most important ways in which the public science and (echnology infrastructure has
economic effects. The STEP Group has carried out several quantitative studies of
mobility in the Norwegian system, focusing on knowledge-exchange between the
threc major research-performing scctors of the Norwegian economy - business,
universitics and the institute sector. We have now developed this further by using the
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‘AA register’, an extremely large database of skills and qualifications in the
Norwegian workforce to map skills and mobility across all sectors, regions and firm-
size-classes in Norway. A substantial report on mobility in the Nordic area as a whole
has recently been completed.

vii. R&D and technological change in service industries

One of the key trends in the post-war economy has been structural change involving
growth of the service sector. However public-sector research policies, in all advanced
countries, are overwhelmingly concentrated on two research-performing sectors:
manufacturing industry, and the university sector. From both economic and social
point of view, this focus is very problematical, because it is not obvious that these
sectors are in fact centra) either to economic performance, or to social welfare, or to
the development of new forms of knowledge. In quantitative terms (measured either in
terms of output or employment), by far the largest sectors in all OECD economies are
private services (such as transport or finance) and public services (such as health and
education). Both public and private services contain activities which both use
technology intensively, and also create innovative technologies. In our view the role
of these sectors in the creation and diffusion of new technologies is seriously
neglected in research policies at the present time. Within the STEP Group this project
area involves studies of economic dimensions and technological characteristics of
service activities in the Norwegian economy. STEP is carrying our work for the
Research Council of Norway on this issue. In addition, the SI4S project, which is one
of our TSER projects for the European Commission involves a very substantial
amount of work on all aspects of the services economy in Europe.

viii. Corporate governance and innovation performance

The objective of this project is to analyse the role of ‘corporate governance’ in
shaping the innovation and growth performance of firms and countries. The project
has an international and comparative perspective.

We define corporate governance as the general system of policies and regulations by
which companies are owned, directed and controlled. These differences - in regulation
systems, ownership and control structures, tax policies, financial systems and so on -
play a central role in determinjng differences in the long-term innovation capabilities
of firms. The basic hypotheses of this project are

e That there remain major differences in corporate governance sysiems among
European economies (both large and small), and between European economies, the
USA, and Japan.

e That differences in corporate governance structures are central in explaining
innovative differences, and differences in the ability to exploit technological
opportunities.
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¢ That the corporate governance-innovation link is increasingly important for policy-
makers, particularly in the fields of industrial policy and technology policy.

The objective of the project is to test these hypotheses with empirical studies of
governance systems at national and industry level, and to identify the key policy
implications for European-level industrial policy.

ix. Innovation, clusters and globalisarion

Globalisation is now a central aspect of innovation and technology creation. While
recent theories of trade and economic growth recognise the central importance of
innovation and technological change in shaping competitive advantage and income
growth, linking the analysis of international economic relations and growth to richer
models of innovation remains a challenge. New insight can best be obtained by
combining micro-oriented studies of firm technology with analysis of international
specialisation based on new theories of economic growth and economic geography.
Industrial clusters can be supported by technological differences and externalities as
well as resource-based comparative advantage or market-related externalities (as
suggested by recent theories of economic geography). The project therefore aims at
analysing alternative explanations of industrial clusters and their development over
time, as well as the linkages betwcen technology, factor endowments and market
structure. It is a joint project with the ESST programme, University of Oslo, and
NUPI, Oslo.

STEP Group Organization

At the beginning of 1991 the group consisted of two researchers. It now has fourteen
full-ime researchers and six resecarch associates. The intention has been to build a
group which has a broad disciplinary base, but which is intcgrated through an interest
in innovation and technological change. The group has strong quantitative skills: most
have competence in statistical analysis and computing. In what follows, the
abbreviation “STS” refers to members of staff with specific post-graduate training and
qualifications in Science and Technology Studies. The members of the group are:

Professor Keith Smith, Director (Economist)
Principal Researchers:

Thor Egil Braadland (Geographer)

Anders Ekeland (Economist)

Johan Hauknes (Physicist/Policy analyst)

Arne Isaksen (Geographer)

Erik Iversen (STS/Classical Studies)

Rajneesh Narula (Economist; joint appointment with ESST programme)
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Inger Nesheim (Librarian)

Svein Olav Nas (Economist)

Trond Einar Pedersen (STS/Sociology)

Hanne Regnne (Office Manager)

Tore Sandven (Sociologist)

Nils Henrik Solum (STS/Historian)

Morten Staude (Economist; currently on secondment to Research Council of Norway)
Heidi Wiig (Political scientist)

Finn @rstavik (Sociologist)

The STEP Group also has six research associates, who work with the group on a part-
time basis. These are:

Professor Bjgrn Asheim, University of Oslo

Professor William Lazonick, University of Massachusetts

Dr Mary O’Sullivan, INSEAD, Fontainbleu

Dr Svend Orto Remgpe

Professor Giorgio Sirilli, National Research Council of Italy

Professor Morris Teubal, Centre for Industrial Development, Hebrew University of
Jerusalem

A quantitative approach

The STEP Group has placed strong emphasis on establishment and further
development of data resources for policy analysis. The basic idea behind this is that
policy-makers badly need improved statistics for policy decision-making. What is
required is much better access to two different bodies of data. Firstly, international
data, so that performance can be understood in a comparative perspective, and
secondly, national data on R&D and innovation.

In our view the most important international data sets are the so-called STAN and
ANBERD databases, which have been developed by the Economic Analysis and
Statistics Division of the OECD over the past four years, and the CIS database
(Community Innovation Survey) developed by EUROSTAT and DG-XII (SPRINT
Programme, European Innovation Monitoring Initiative) for the European
Commission.

The STAN (Structural Analysis) database integrates - in a consistent way - data on
industrial output, labour costs, exports and imports, and investment. ANBERD
(Analytical Business Expenditure on R&D) is an R&D database compatible with
STAN. The group has used these datasets extensively. The group has also established
the OECD National Accounts database, the Business Sector database, and the Science
and Technology Indicators Database.

10
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The group also maintains large datasets related to the Norwegian economy. Until
relatively recently Norwegian industrial R&D data has not been held in accessible
machine-readable form; a database has now been developed which resolves this
problem for the 1980s. The group runs the Central Statistical Bureau datasets on R&D
and industrial innovation, as well as datasets on the service sector; all these datasets
are highly disaggregated. The group has built a database on publicly funded industrial
R&D (especially through the Research Council of Norway), 1950 - 1990, based on
consistent scientific and technological classifications. The STEP Group also holds
databases on innovation activity in the Norwegian manufacturing sector (1989-90.

The group has close links with the development of the Community Innovation Survey
(CIS) dataset, and is working on projects with it. Keith Smith is consultant to this
joint DG-XI/Eurostatl initiative, which springs out of earlier OECD work, noted
above, to develop a conceptually consistent and workable approach to the collection
of data on innovation-related activities and outputs of product innovations. The group
has used this dataset in collaborative projects, with the National Research Council of
Italy, and the Technical University of Helsinki.

Contract research

The STEP Group has recently undertaken external commissioned research projects -
all within the areas of science, technology and higher education policy - for the
Norwegian Ministries of Industry, Education and Research, Oil and Energy, and
Social Affairs; for the Confederation of Norwegian Industry (NHO); for Hafslund
Nycomed AS; for Telenor; for EUROSTAT; and for the European Commission.

Teaching and university links

The STEP Group has links with several university teaching activities. Perhaps the
most important of these is the ESST programme (Education in Society, Science and
Technology) at the University of Oslo. ESST is a collaborative Masters degree in
Science and Technology Studies, currently being taught simultaneously in seven
Europcan universities. Five members of the STEP Group are involved in teaching on
the ESST programme, and since 1994 STEP members have supervised 15 theses of
students on this programme.

In addition, Keith Smith is a Professor in the Institutc for LEconomics, Norwegian

University of Science and Technology (NTNU), Trondheim, tcaching industnal
economics and the economics of technological change.
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Non-research services

The STEP Group provides a wide range of informal services for people working in the
fields of science, technology and innovation policy. We receive many requests for
assistance with data, information, or other material. This type of activity has ranged,
over the past year, from requests from journalists for statistical help, to requests from
embassies for information on Norwegian R&D and innovation, to requests from
Government ministers for advice. Most of this activity is logged by the group in a
purpose designed database; each year we have approximately 250 such requests, and
use approximately 900 hours of our time in responding to such requests. The STEP
homepage on the Worldwide Web currently averages about 100 external visitors per
week.

12



1994

| | 1905 |

19986

1987

STUDIES IN TECHNOLOGY, INNOVATION AND ECONOMIC POLICY

STEP Group publications: Report overview

1/94
2/94
3/94
4/94
5/94
6/94
7/94
8/94
9/94
10/94
11/94
12/94
13/94
14/94
15/94
16/94
17/94
18/94
19/94
20/94
21194
22194
23/94

1/95
2195
3/95
4/95

1/96
2/96
3/96

4796
5/96

6/96
7196
8/96
9/96
10/96
11/96
12/96
13/96
14/96
15/96
16/96

1/97
2/97
3/97
4197
5197

New directions in research and technology policy: Identifying the key issues

FoU i norsk neeringsliv 1985-1991

Competitiveness and its predecessors — a 500-year cross-national perspective

Innovasjon og ny teknologi i norsk industri: En oversikt

Forskermobilitet i nzeringslivet i 1992

Naturviternes kontakt med andre sektorer i samfunnet

Forsknings- og teknologisamarbeid i norsk industri

Forskermobilitet i instituttsektoren i 1992

Modelling the mobility of researchers

Interactions in knowledge systems: Foundations, pelicy implications and empirical methods
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Entreprengrskap i Mgre og Romsdal. Et historisk perspektiv
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Innovation outputs in the Norwegian economy: How innovative are small firms and medium
sized enterprises in Norway

Services in European Innovation Systems: A review of issues

Innovation in the Service Economy

Endring i telekommunikasjon - utfordringer for Norge

An empirical study of the innovation system in Finmark

Technology acquisition by SME’s in Norway

Innovation Policies for SMEs in Norway

Design and Innovation in Norwegian Industry

Location, agglomeration and innovation: Towards regional innovation systems in Norway?
Sustained Economic Development
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Regionalisation and regional clusters as development strategies in a global economy
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Corporate Governance and the Innovative Economy: Policy Implications
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Books and articles

This list includes books, articles in referee journals, articles in policy journals, and
articles in scholarly books, published in recent years by STEP researchers and STEP
research associates. In the case of research associates, we include only publications
connected with their work at STEP.

This list does not include newspaper or magazine articles, working papers, notes,
occasional publications, and so on.

Books

Amdam, R., A. Isaksen and G. Mattland Olsen, Regionalpolitikk og bygdeutvikling. Drgfting av
lokale tiltaksstrategiar (Regional Policy and Development: Local Strategies), Det Norske
Samlaget, Oslo. 1995

Ekeland, A., Hauknes, J., Iversen, E., Sandven, T., Nds, S.0., Wille Maus, K., (Co-Auth.), Det norske
forskningsystemet - statistikk og indikatorer (The Norwegian Research System — Statistics
and Indicators), NIFU, Oslo. 1997

Isaksen, A. and O.R. Spilling, Regional utvikling og smi bedrifter i Norge (Regional Development
and Small Firms in Norway), HayskoleForlaget, Kristiansand, 1996

Isaksen, A. (ed.), Innovasjoner, nzringsutvikling og regionalpolitikk (Innovation, Business
Development and Regional Policy), HgyskoleForlaget, Kristiansand. 1997

Narula, R., Foreign Direct Investment and Governments: Catalysts for Economic Restructuring,
London: Routledge, (co-edited with John Dunning) 1996

Narula, R., Multinational Investment and Economic Structure, London: Routledge, 1996

Narula, R., Multinationals from the Netherlands, London: Routledge, (co-edited with Roger van
Hoesel) forthcoming 1993

Articles in books

Asheim, B. (1997) “Learning regions in a globalised economy: towards a new competitive advantage of
industrial districts” in Cont, S. and Taylor, M. Interdependent and Uneven Development:
Global Perspectives (Ashgate: Aldershot) pp. 143-176

Asheim, B.T. and A. Isaksen (1995), "Spesialiserte produksjonsomrader mellom globalisering og
regionalisering”  ("Specialised  Production Areas - Between globalisation  and
Regionalisation"), in Olberg, D. (ed.), Endringer i arbcidslivets organisering (Changes in
Business Structure). FAFQO, Oslo (pp. 61-97).

Asheim, B.T. and A. Isaksen (1997), "Regionale innovasjonssystemer - en teoretisk diskusjon”
("Regional Innovation Systems — a Theoretical Debate"), in Innovasjoner, nzringsutvikling
og regionalpolitikk (Innovation, Business Development and Regional Policy),
HgyskoleForlaget, Kristiansand.

Dietrichs, E. and Smith, K. (1997), "Innovasjonssystemer i fiskeindustrien” ("Innovation systems in the
fishing industry"), in Isaksen, A. (ed.), Innovasjoner, nzringsutvikling og regionalpolitikk
(Innovation, Business Development and Regional Policy), HgyskoleForlaget, Kristiansand.

Hauknes, J., (1998), "Grunnforskning og gkonomisk vekst: ikke-instrumentell kunnskap" ("Basic
Research and Fconomic Growth: non-instrumental knowledge"), in Kallerud, E., (ed.)
Grunnforskning i innovasjons- og forskningspolitikk (Basic Research in Innovation,
Research and Science Policy), NIFU, Oslo.

Lazonick, William and Mary O'Sullivan, (1996),"Big Business and Skill Formation in the Wealthiest
Nations: The Organizational Revolution in the Twentieth Century,” in Alfred D. Chandler, Jr.,
Franco Amatori, and Takashi Hikino, Big Business and the Wealth of Nations, Cambridge
University Press

Narula, R., “Forms of Intcrnational Co-operation between Corporations,” Jepma, C., and Rhoen, A_,
(eds.), (1996), International Trade: A Business Perspective, Longman, Harlow, pp 98-122,
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Narula, R., "The Investment Development Path Revisited: Some Emerging Issues”, in Dunning, J., and
Narula, R., (eds.), (1995), Foreign Direct Investment and Governments: Catalysts for
Economic Restructuring, pp 1-41, London: Routledge

Narula, R., "Developing Countries Versus Multinationals in a Globalising World: The Dangers of
Falling Behind" (with J.H. Dunning), in Buckley, P., and Ghauri, P., (eds.), Multinational
Enterprises and Emerging Markets, Dryden Press, London, forthcoming 1998

Narula, R., "Dutch Manufacturing MNEs in the US between 1950 and 1995", (with Hogenbirk, A.,) in
R. van Hoesel and R. Narula (eds.), Multinationals from the Netherlands, Routledge,
London, forthcoming 1998

Narula, R., "Strategic technology alliances by European firms since 1980: questioning integration?" in
F. Chesnais and G. Ietto-Gillies (eds.), European Integration and Global Corporate
Strategies, Routledge, London

Narula, R., "Technocratic-Corporate Partnering: Extending Alliance Capitalism", in Boyd, G., and
Dunning, J., (ed.), (1998), Building Global Complementarities, Edward Elgar, Forthcoming

Narula, R., "Third World Multinationals Revisited: New Developments And Theoretical Implications",
(with J. H. Dunning and R. van Hoesel) in Aggarwal, A. (ed.) Third World Multinationals,
Pergamon, forthcoming, 1998

Sirilli G., "Science and technology indicators: The state of the art and prospects for the future”, in:
Antonelli G. and De Liso N. (eds) Economics of Structural and Technological Change,
London, Routledge, 1997.

Sirilli G. and Pianta M., "The use of innovation surveys for policy analysis”, Policy Evaluation in
Innovation and Technology. Towards Best Practices, Paris: OECD, 1998,

Smith, K., (1992), "Innovation policy in an evolutionary context”, in J.S. Metcalfe and P.P. Saviotti
(eds.), Evolutionary Modelling of Economic and Technological Change, (London:
Harwood Press), pp.255-274

Smith, K., (1991), "Research needs of research policy", QOrganisering for helhet og mangfold i norsk
forskning (Organising for unity and diversity in Norwegian research) ‘Grgholt rapport',
Ministry for Education and Research, Oslo, NOU 1991:24, pp.155-160.

Smith, K., (1995), "Peut-on mesurer les effets économiques de la R&D?" in M. Callon, P.Laredo and P.
Mustar (eds.), La gestion stratégique de la recherche et de la technologie (Economica:
Paris) 1995, pp. 287-310

Smith, K., (1996), "New views of innovation and challenges to R&D policy” in Alice Belcher, John
Hassard and Stephen Proctor (eds.), R&D Decisions: Policy, Strategies and Innovations
(London: Routledge and Kegan Paul), pp.101-124

Smith, K., (1997), "Creativity, Innovation and Job Creation: Summary and Report by the General
Rapporteur”, Creativity, Innovation and Job Creation, (OECD: Paris), 1997, pp. 7-27.

Smith, K., (1997), "Economic infrastructures and innovation systems", in C. Edquist (ed.) Innovation
Systems: Institutions, Organisations and Dynamics (London: Pinter), pp. 86-106.

Smith, K., (1998), "Bruk av grunnforskningsbasert kunnskap i norsk industri: Begreper og empiriske
tilnzrminger" ("Use of Basic Research Knowledge in Norwegian Manufacturing: Concepts
and Empirical Approach"), in Kallerud, E., (ed.) Grunnforskning i innovasjons- og
forskningspolitikk (Basic Research in Innovation, Research and Science Policy), NIFU, Oslo.

Smith, K., (1998), "Hva er grunnforskning?" ("What is Basic Research?"), in Kallerud, E., (ed.)
Grunnforskning i innovasjons- og forskningspolitikk (Basic Research in Innovation,
Research and Science Policy), NIFU, Oslo.

Teubal, M., with Galli, R., (1997), "Paradigmatic shifts in national innovation systems", in Edquist, C.,
(cd.), Systems of Innovation. Technologies, Institutions and Organizations (London:
Pinter), pp.342-370

Wiig, H. and Wood, M. (1997), “What Comprises a Regional Innovation System? An Empirical
Study”, in James Simmie, Innovation, Networks and Learning Regions (ed.), Jessica
Kingsley Publishers, London,

Wiig, H. (1997), "Innovation activity and innovation systems in Mgre and Romsdal and Finnmark" in
Isaksen,A. (cd.), Innovasjoner, naringsutvikling og regionalpolitikk (Innovation, Business
Development and regionalPolicy), HgyskoleForlaget, Kristiansand.
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Articles in journals

Asheim, B. (1996), “Industrial districts as ‘learning regions’: a condition for prosperity”, European
Planning Studies, Vol 4 No 4, pp.379-400

Asheim, B. (1997), “Regional futures”, Regional Studies, Vol 31 No 5, pp 445-455.

Asheim, B. and Isaksen, A. (1997), “Location, agglomeration and innovation: towards regional
innovation systems in Norway”, European Planning Studies, vol 5 No 3, pp.299-330
Evangelista R., Tore Sandven, Giorgio Sirilli and Keith Smith (1998), "Measuring the costs of
innovation in European industry", International Journal of the Economics of Business

(Forthcoming)

Isaksen, A. (1994), “Flcksible smabedrifter gir vekst i distriktene. Men KAD overvurderer
mulighetene." ("Flexible SMEs promote regional growth, but KAD overestimate
possibilities™), Plan, nr. 5/6: 62-65.

Isaksen, A. (1994), "Lokalt tiltaksarbeid: Hvilke strategier passer hvor?" ("Local policy measures:
which strategies where?"), Plan vol. 4 pp. 33-39

Isaksen, A. (1994), "New Industrial Spaces and Industrial Districts: productive concepts in explaining
regionalindustrial development?" European Urban and Regional Studies, Vol. 1: 31-48.

Isaksen, A. (1996), “Towards increased regional specialisation? The quantitative importance of new
industrial  spaces in Norway, 1970-1990." Norsk geografisk Tidsskrift (Geographical
Journal of Norway), Vol. 50, 113-123.

Isaksen, A. (1997), "Regional clusters and competitiveness. The Norwegian case.” European Planning
Studies, Vol. 5, February 1997.

Iversen, E. (1998) “Hvorfor s 4 norske patenter?” (Why so few Norwegian patents?),
Forskningspolitikk (Research Policy), 1/98, pp.8-9

Lazonick, William and Mary O’Sullivan, (1996), "Organization, Finance, and International
Competition,” Industrial and Corporate Change, 5, 1

Lazonick, William and Mary O’Sullivan, (1997), “Finance and Industrial Development, Parts 1 and IL,"
Financial History Review, 4, 1 and 2

Narula, R. (with J.H. Dunning) "R&D Activities of Foreign Multinationals in the U.S.", International
Studies of Managemen( and Organization, Vol. 25, No 1-2, pp 39-73, 1995

Narula, R., "Technological Competitiveness, Trade and Foreign Direct Investment", (with K. Wakelin),
Structural Change and Economic Dynamics, (forthcoming 1998)

Narula, R., "Choosing Modes of Governance for Strategic Technology Partnering: International and
Sectoral Differences” (with J. Hagedoorn), Journal of International Business Studies, Vol.
27, pp 265-284, Second quarter 1996

Narula, R., "Explaining International R&D Alliances and the Role of Governments”, International
Business Review, Forthcoming 1998

Narula, R., "Explaining the 'New' Wave of Outward FDI from Developing Countries”, (with J. H.
Dunning and R. van Hoesel), International Business Review, Forthcoming 1998

Narula, R., “Technological Catch-up and Strategic Technology Partnering in Developing Countries",
(with B. Sadowski), International Journal of Technology Management, Forthcoming 1998

Narula, R., "Technology, Intcrnational Business and Porter's ‘Diamond': Synthesising a Dynamic
Competitive Development Model", Management International Review, Vol. 33, pp. 85-
107, 1993

Narula, R., "The Role of Developing Country Multinationals in the Acquisition of Industrial
Technology in Nigeria", Science, Technology and Development, Vol. 15, No 1, pp. 140-
161, 1997

Narula, R., "The Role of Export Processing Zones for Host Countries and Multinationals: A Mutually
Beneficial Relationship?" (With J. Mcintyre and L. Trevino) International Trade Journal,
Vol. 10, Winter 1996, pp. 435-466

Narula, R., "Transpacific Forcign Direct Investment and the Investment Development Path: The Record
Assessed”, (with J.H. Dunning) Essays in International Business, No 10, May, 1994

Sandven, T., “Intentional Action and Pure Causality - A Critical Discussion of Some Central
Conceptual  Distinctions in the Work of Jon Elster", Philosophy of the Social Sciences,
Volume 25, Number 3, September 1995, pp. 286-317.

17



STER=

STUDIES IN TECHNOLOGY, INNOVATION AND ECONOMIC POLICY

Simensen, M. and A. Isaksen (1994), "Mot et mer fleksibelt arbeidsmarked? Bruk av ikke-
standardiserte’ arbeidskontrakter.” ("Towards a More Flexible Labour Market? Use of Non-
Standard Contracts") Sgkelys pa arbeidsmarkedet (Labour-Market Spotlight), 12: 73-80.

Sirilli G. and Pianta M., "Impact of innovation policies: evidence from the Italian innovation survey”,
Science and Public Policy, vol. 24, No. 4, August 1997, pages 245-253.

Sirilli G., Evangelista R., "Innovation in the service sector. Results from the Italian statistical survey,"”
Technological Forecasting and Social Change (Forthcoming).

Smith, K., (1991), "Economic returns to R&D: methods, results and challenges”, Science Policy
Support Group Review Paper No 3, (SPSG, London), pp.19

Smith, K., (1991), "Tnnovation activities in Nordic countries", Nordic Industrial Fund Newsletter,
No 4 - 1991, pp.1-12.

Smith, K., (1992), "New data on industrial innovation", Science Technology Industry Review
(OECD; Paris), No. 11, pp.7-9

Smith, K., (1992), “Technological innovation indicators: experience and prospects”, Science and
Public Policy, Vol. 19 No 6, Dec 1992, pp.24-34

Smith, K., (1995), "Technology Assessment in Norway", TA-Datenbank-Nachrichten, No 1/2 May
1995, pp. 32-35

Smith, K., (1995), "Interactions in Knowledge Systems: Foundations, Empirical Mapping, and Policy
Implications”, Science Technology Industry Review, 16 (Paris: OECD), pp.69-102

Smith, K., and Vidvei, T., (1992), “Innovation activity in Norwegian industry: results from an
innovation survey", Science Technology Industry Review (OECD, Paris), No. 11, pp.11-33.

Teubal, M., “A catalytic and evolutionary approach to horizontal technology policies”, Research
Policy, vol. 25 No 8, 1997, pp.161-1188

18



SIEl=

STUDIES IN TECHNOLOGY, INNOVATION AND ECONOMIC POLICY

Evaluation of STEP Group

STEP was established in 1991 as one element of a research programme called
“Future-Oriented Technology Policy” or “FREMTEK”, which was sponsored by the
Royal Norwegian Council for Scientific and Industrial Research (NTNF). A core grant
to STEP was the largest single element of the FREMTEK programme, and thus an
evaluation of STEP was a key part of the final evaluation of FREMTEK.

This evaluation was carried out in 1994 by Mr Erkki Ormala, of the Science and
Technology Policy Council of Finland, and by Mr Gdran Friborg, of NUTEK in
Stockholm. The evaluators began by outlining the main problems faced, in their view,
by modern policy-makers:

“Modern innovation or technology policy planning is aimed at developing an efficient and
effective national innovation system and at integrating its development into planning and
decision-making in other relevant policy sectors like economic policy, education policy and
industrial policy ... Policy planners and decision makers need research data about
international trends as well as on national developments and conditions. Innovation policy
studies should explore the capacity of the national system to produce new relevant knowledge
to the benefit of economic and social development. On the other hand it is important, in small
countries in particular, to examine the diffusion and exploitation capacity of the national
actors both in industry and public sector.”

Against this background the evaluators concluded that “The selected research areas of the
STEP Group address important issues in all of these dimensions”. The individual research areas
were discussed in detail, with the STEP work on innovation indicators being singled
out as a particular achievement:

“The STEP Groups contribution to research on the development and analysis of innovation
indicators represents, without any doubt, a forefront research internationally. The results
achieved in these studies are applied widely in many countries as well as in international
organizations such as the EU and the OECD. This work has helped to increase significantly
our understanding of preconditions and patterns of innovation in industry. For its
contribution, the STEP Group is known throughout the world.”

The evaluators suggested a number of areas where the STEP Group could extend and
improve its work, such as technology foresight, environment, and education and skill
requirements. The main criticism raised by the evaluators was that “the knowledge
produced by the group is not sufficiently disseminated and exploited”, and they suggested a need

for sharper policy conclusions to STEP reports. On the other hand, they noted that
“dissemination and exploitation problems cannot be solved by the STEP Group alone. If the absorbtive
capacity of the relevant administrations and industry is not sufficient, rescarchers have only limited
possibilities to compensate these shortcomings.”
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Stiftelsen Studies in Technology,
Innovation and Economic Policy (STEP)

(Est. 10th January 1994)

Objectives

STEP is a non-profit foundation aiming at the
furthering and performance of research, analysis,
documentation and other diffusion of knowledge
giving enhanced insight and understanding of the
role of knowledge and technology in modern
society.

STEP shall ... establish a wide-ranging base of
competencies and capabilities to answer the
needs of a broad knowledge base for public

science and innovation policy.

STEP shall ... establish a basis for strategic
decision making in public agencies and
authorities with responsibility for trans-national,
national and regional policy making in these
areas.
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STEP Project areas

i) Innovation in Norwegian industries: Performance,
structure and trends

ii) Mapping the Norwegian system of knowledge production
and diffusion

iii) Development and analysis of innovation indicators
iv) Regional innovation systems and policy

v)  Skills, qualifications and labour mobility in the Norwegian
system

vi) Services in national innovation systems
vii) Analysis of innovation and technology policy developments

viii) Science, technology and economic growth

STEF:
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Short history

NTNF Fremtidsrettet teknologipolitikk 1990-
1993

supporting the strategy process of NTNF — the
Norwegian council of Industrial and
Technological Research

TPOL, Norsk Regnesentral
1990-1993
Stiftelsen STEP established 1994

supported by Norges forskningsriad — the
Research Council of Norway

5 yr strategic program 1994-1998 Research on
innovation, industrial development and
innovation policies

Strategic Agreement 1999-2001 with Norges
forskningsrad on the development of a national
knowledge base of industrial research and
innovation policies

STEP is recognised as a core institution
supporting national innovation policy making by
the Ministry of Industry, Ministry of Regional
Affairs and the Finance Ministry
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Important collaborators

ESST, University of Oslo
FAFO, Oslo
NTNU/Institute of Economics, Trondheim
NIFU, Oslo
SINTEF Innovation management, Trondheim

CNR/ISTAT, Rome
CNRS/BETA, Strasbourg
IKE, Aalborg
MERIT, Maastricht
NUTEK, Stockholm
PREST, Manchester
Roskilde UniversitetsCenter, Roskilde
SPRU & CENTRIM, Brighton
Technopolis, Brighton
Tema T, Universitetet i Linkoping
TNO/STB, Delft
INSEAD, Fontainebleau

Consultants to OECD (DSTI)
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Permanent contractors to DG-13, European Commission




STEP Researchers

20 researchers, e.g.
¢ 6 economists
e 2 sociologists
¢ 4 economic geographers

¢ 3 historians

Main funders
Norges forskningsrad
European Commission

Ministry of Regional Affairs
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Major projects 2000

Corporate Governance and European Performance CGEP,
project leader KSM

Innovation services in the Service Economy RISE, project leader
' JOH

Profit and innovation, project leader SON

SIVA — National centre for incubators and technology parks,
evaluation, project leader AIS

SND ~ the State Fund for Industrial and Regional Development,
evaluation, project leader KSM/JOH

IFU/OFU - Industrial and Public procurement and development,
evaluation, project leader MOS

OECD National Innovation Systems , project leader JOH, AEK,
FOE

Regionale profiler M&R, project leader SON

Hovedstadsomradets rolle for nasjonal nyskaping, project leader
AIS

Labour mobility and human capital, project leader AEK

Assessing the economic impact of IT, project leader KSM
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The Mannheim Innovation Panels (MIP and MIP-S)
of the Centre for European Economic Research (ZEW)

forthcoming in: Schmollers Jahrbuch

Norbert Janz, Giinther Ebling, Sandra Gottschalk

and Hiltrud Niggemann!

ZEW Mannheim

1 Introduction

In 1992, the Centre for Europcan Economic Rescarch (ZEW)? was assigned
by the German government to conduct an innovation survey representative for
the German manufacturing sector leading to international comparable data
on the innovation behaviour of German firms. The resulting first wave of
thic Mannhcim Innovation Pancl (MIP) cntitled as “Prospects of the German
Economy” (in German: “Zukunftsperspektiven der deutschen Wirtschaft”)
was carried out in 1993 as the German part of the first European wide Com-
munity Innovation Surveys (CIS) coordinated by Eurostat. Harhoff and Licht
(1994) as well ag Licht and Stahl (1994) give more detailed information on the
first wave of the MIP.

In 1995, the growing importance of scrvice sector industrics for the German
cconomy led to a scparate, but very closcly related innovation survey, the
Mannheim Innovation Pancl in the Serviee Sector (MIP-S), entitled as “Ser-
vices in the Future” (in German: “Dienstleistungen in der Zukunft”). In 1997,
this time both surveys were the German part of the second Europcan CIS (CIS
2). Both surveys, MIP as well as MIP-S, are financed by the German federal
ministry of education and research (BMBF). Most of the task of the field work
is dclegated to infas Institute for Applied Social Science at Bonn. MIP-S is
cooperative work of ZEW and Fraunhofer-Institute for Systems and Innova-

tion Rescarch (ISI) at Karlsruhe. The quality of the work done is monitored

!The authors thank Georg Licht and Joachimn Wagner for helpful comments.
2For further informmation see hittp://www.zew.ce.



by a scientific advisory board.?

To cusurc international comparable data on innovation activitics, the survey
methodology of MIP and MIP-S is strongly related to the proposed guide-
lines documented in the OECD /Eurostat Oslo-Manual on innovation statistics
(OECD/Eurostat, 1997). Both, the MIP and the MIP-S3 surveys arc designed
as pancls to ensure intertemporal comparability and to allow analyscs of inno-

vation dynamics at firm level.

The paper is organized as follows: Section 2 gives more detailed information on
the survey methodology, i.c. survey population, sample and rosponse. Scction
3 swmmarizes the main information on the basic definitions of innovation and
inmovative firms as well as the collected variables. Examples of recent research
using MIP and MIP-S arc given in section 4. Information on data access to

MIP and MIP-§ arc contained in scction 5.

2 Survey Methodology

The target population of the MIP covers legally independent German firms
with at least 5 cmployecs from the sectors mining and quarrying, manufactur-
ing, clectricity, gas and water supply as well as construction (NACE classcs,
10 14, 15-37, 40-41 and 45, respectively).? Selected service sector industrics
were covered in the first 2 waves before the MIP-S started in 1995. MIP-3
covers German firms with at least 5 employees from business related and dis-
tribution sorvice scctor industrics, i.c. the branches wholesale and rvetail trade,
trausportation, storage and communication, as well as financial intermedia-

tion, real cstate, renting and business activitics, sewage and refuse disposal

3The members of the advisory board currently are: H.G. Gemiinden (chairman, Uni-
versity of Technology, Berlin), P. Briigger (Federal Statistical Office), H. Grupp (18T, Karl-
srihe), D. Harhoff (University of Munich), 8. Krebs (VDMA German Machinery and Plant
Manufacturing Industry Federation). . Legler (NIW Lower Saxouy lustitute of Economiic
Rescarch), G. Ronning (University of Tibingen) and G. Sandermamn (Federal Ministry of
Econoiics and Technology).

INACE (Nomenclature générale des activités éeonomique dans le Communantés eu-

ropéennes) as published by Burostat.



(NACE classcs 50~52, 60-64, 65-67, 70-74, 90, respectively). Public services

and most of the consumer related services are excluded.

In contrast to most other European countrics, in Germany there is no busi-
ness register. Therefore, other databases have to scrve as sampling frames.
MIP and MIP-S usc the databasc of Germany’s most important credit rating
agency Creditreform to construct the frame population from which the sample
is drawn.® The samples of MIP and MIP-S are drawn as stratified random
samples. Firm size (8 size classes according to the number of employees in
MIP and 7 in MIP-S), branch of industry (mostly according to 2-digit NACE

classes) and region (East and West Germany) are used as stratifying variables.

Both surveys arc designed as pancls, ¢.g. the questionnaire is sent to the same
set of firms every year, with the exception of firm exits. Additionally, the
saple is refreshed every second year by a stratified random sample of newly
founded firms and other firms that moved into the frame population, e.g.
because of changes in the branch of industry or firm growth to at least 5
employces. The sampling is disproportional, i.c. the sampling probabilitics
vary between cells: Large firms, firms from East Germany and firms from

heterogencous cells according to labour productivity arc oversampled.

Since 1998, the sampling scheme differs slightly every second year for cost
reasons. In the cven years, a shortened questionnaire is sent to the sub-sample
of firms which have answered the questionnaire at least once or which have been
added to the sample in the preceding year. The full sample is used cvery odd
year. Additionally, the most rclevant variables arc asked retrospectively for

the preceding even year to maintain the pancl structure with yearly waves.

MIP and MIP-S arc voluntary mail surveys. The questionnaire is usually sent
to the sampled firms in early spring with two mail reminders in late spring and
carly summer. Additionally, selected firms are phoned. In 1999, 10,557 and
11,737 firms were sampled in MIP and MIP-S respectively. 2,502 responded
in MIP and 2,418 in MIP-S. This corresponds to response rates of 23.7% and
20.6%. On average about 2,000 to 2,500 firms have responded in the surveys.

A telephone non-response survey with 1,000 realised interviews is carried out

5See Licht and Stahl (1994) and Alnus et al. (2000) for detailed information on the

Creditreform database.



in both surveys in autwnn to check for a possible non-response bias in the
variables of main interest. Expansion factors corrected for non-response bias

arc available for single cross-scetions.®

3 Surveyed Information

Tlhe Oslo-manual (OECD/Eurostat, 1997) developed by OECD and Eurostat
and first published in 1992 serves as the methodological basis for the Euro-
pean CIS as well as the German MIP and MIP-S. It gives basic definitions
of product and process innovations, innovation activitics and componcents of
innovation cxpenditure related to these activitios. The notion of innovation
in the Oslo-manual focuses on three aspects of innovation: The innovation
should be tochnology oriented, i.c. based on (technologically) new knowledge.
It should be implemented, i.c. cither introduced onto the market (product in-
novation) or used within the production process (process iumnovation). The
products (including services) and processes should be new or significantly im-
proved to the firm, they do not have to be new to the market, cconomy or
world. Thus, innovation according to the Oslo- manual does include diffusion
of mmnovation which can be seen as imitation activities. An innovative firm is a

firm which has implemented at least on innovation within the last three years.

Innovation expenditure includes expenditure for finished, abandoned, and on-
going innovation projects. According to this, non—innovative firms can have
imnovation expenditure. Innovation expenditure comprises all current expen-
diture (personnel, materials, services, cte.) as well as capital expenditure
for innovation. Innovation expenditure is in particular R&D expenditure?,
expenditure for machinery and materjals, expenditure for the acquisition of
external knowledge (patents, not patented inventions and licenses), expendi-
ture for product design and production preparations, expenditure for training
ol employces, exponditure for market tests and market introductions if these

activitics arc directly rclated to innovation projects.

“More detailed information ou the survey methodology is available iu Janz et al. (2000).
"Ihe definition of R&D according to ORCD (1994) used in official R&D statistics is

explicitly nested in the definition of innovation.



In addition to the innovation rclated variables — product innovation, procoess
innovations, innovation expenditurec — most of the quantitative variables arc
available for cvery firm in every year. These are especially: number of employ-
ees, sales and exports (not for financial services within MIP-S ), total wage
costs, training costs (only MIP-S), matcrial costs (only MIP), capital cxpen-
diture, stock of capital (only MIP), expenditure for investments in IT—capital

(only MIP-S) and skill structure on four different levels.

Additional variables are available for firms having innovative activities: R&D-
expenditure, R&D-personnel (only MIP), sharc of sales with product innova-
tions, sharc of sales with market noveltics and share of cost reduction due to

process innovations.

Morc detailed information on special topics of innovation bchaviour and other
fields of interest are only available for some years, sometimes only for single
cross—scctions. Thesc are for example: factors hampering innovation activitics,
objectives of innovations, coopcration activitics related to innovation activitics,
patenting activities, usage of different technologies, sources of information for
innovation activitics ctc. Most of these variables arc of qualitative nature.
For morc detailed information on the availability of variables in single cross—

scctions see Janz ot al. (2000).

4 Recent Research

Different topics have been tackled using MIP and MIP-S data. These can
broadly be grouped into three catcgorics: innovation and employment, in-
novation and firm strategies, and innovation and technology policy. In the

following we present some selected examples for rescarch in these fields.

Papers within the first category deal especially with the effects of innovation
activitics on labour demand. Labour quite often is modelled heterogencously
to allow for different effects on differing skill groups. Falk and Seim (2000)
investigate the impact of information technology on high—skilled labour in scr-
vices using pancl data from the MIP-S. They cstimate labour demand func-

tions using Random-— and Fixed-Effect—Tobit-Modecls. They find a positive,
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but surprisingly small eflect of IT-investment to sales ratio on the share of

high—skilled workers.

Incorporated within the sccond topic are aspects of internationalisation (c.g.
exports), environmental activities, patenting and firm cooperation. Ebling and
Janz (1999) analysc the interrclation between innovation and export activitics
of services sector companics within a simultancous cquation framework for
discrete variables. They find a significantly positive impact of innovation on
exports, but no effect from exports on innovation. The locational choice of
patenting activities is theoretically and empirically investigated by Inkinann
et al. (2000). For German manufacturing firms, traditional determinants of
international trade flows only have limited impact on patenting abroad. Using
a game theoretic approach, Kaiser (2000) analyses cooperation activitics of
German scrvice sector firms. Cooperation only has weak effects on innovation

expenditure.

More political questions, like the effects of technology policy on the appro-
priability of technical knowledge and aspects of technological diffusion arc
summarized in category three. Beise and Stahl (1999) deal with the effects of
publicly funded rescarch in universitics, polytechnics and federal rescarch labs
on industrial innovations in Germany. They find that less than one tenth of

innovating firms are directly dependent on results of publicly funded research.

The ZEW annually reports indicators on innovation activitics expanded to
the population of German firms to the Geriman government (see Ebling ct al.,
2000a and 2000b). They form an important nput to the annual reports on
Germany’s technological performance published by the German govermment
(sce Legler ot al., 2000).

5 Data Access

Single cross-scctions of MIP and MIP=S are freely available in anonymized
form as public use files for purcly non—commercial basic rescarch. After signing
a contract in which research project and project members are specified the data
are sent by e-mail or on floppy disk in various data styles. It 1s not possible to

uwse the data for tcaching purposcs.
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Different methods are used to prevent single firms from being identified: All
variables measured in moncy amounts arc only available as ratios to salcs or
cmploycees and additionally arc made anonymous using the disguised random
factor method, i.e. these variables are multiplied by a firm specific unique
random factor which is uniformly distributed on the interval {0.5;1.5]. The
factor is constant across waves for a given firm. Very large values of some
variables arc censored from the right. Morcover, some variables representing
sharcs in sales or cmployces arc grouped. Some very large conglomerates which

nevertheless could be identified quite easily are removed from the data set.

Researchers having experience with the public use file are given the opportunity
to work with the original data within the rooms of the ZEW. About 40 rescarch
groups outside ZEW have signed contracts for the public use files and about ten
have used the data within ZEW. In spring 2000, the first MIP user conference
took place in Mannheim with about 50 participants. It is planned to cstablish

the user conference cvery sceond year.
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