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Sectoral Systems of Innovation

Innovation and technological change have different characteristics and
follow different paths depending on the sector in which they take place.
The knowledge, actors and institutions of a sector all exert a major
influence on innovation. With contributions from nineteen experts in
their field, this book proposes a “sectoral system of innovation” (SSI)
homework to analyze the innovation process, the factors affecting innovation, the relationship between innovation and industry dynamics,
the changing boundaries and the transformation of sectors, and the
determinants of the innovation performance of firms and countries in
different sectors. Innovation in a sector is considered to be affected
by three groups of variables: knowledge and technologies; actors and
networks; and institutions. In addition to providing a general framework,
this book examines innovation in six major sectors in Europe: pharmaceuticals and biotechnology, telecommunications equipment and
services, chemicals, software, machine tools and services.
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Università di Firenze
fabio.pammolli@cce.unifi.it
          
School of Public Policy, Georgia Institute of Technology, Atlanta
philip.shapira@pubpolicy.gatech.edu
         
Duke University, Durham, North Carolina
soskice@duke.edu
.                
Science Policy Research Unit (SPRU), University of Sussex, Brighton
W.E.Steinmueller@sussex.ac.uk
     .     
Centre for Research on Innovation and Competition (CRIC),
University of Manchester
Bruce.Tether@man.ac.uk
 
Centre de Recherche en Economie Industrielle Internationale (CREII),
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Introduction
Franco Malerba

Innovation and technological change are highly affected by the sector in
which they take place. The agents, the relationships among actors and
the institutions of a sector all exert a major and profound influence on
the differences in innovation across sectors. How to consider these effects
on innovation? And how to take into account differences across sectors?
This book examines innovation in six major sectors in Europe and in
other advanced countries: pharmaceuticals and biotechnology, telecommunications equipment and services, chemicals, software, machine tools
and services (airports, medical and retailing). These sectors have been
chosen because, in them, technological change is quite rapid, and innovation plays a major role in fostering growth and in affecting the competitiveness of firms and countries.
This volume proposes a novel approach to looking at innovation in
sectors. It provides a sectoral systems of innovation framework, which uses
a multidimensional, integrated and dynamic view of sectors in order to
analyze innovation. Although this book focuses on innovation, the concept of sectoral systems can also be applied to production. The notion
of SSIs departs from the traditional concept of sector used in industrial
economics because it examines other agents in addition to firms, places
great emphasis on knowledge, learning and sectoral boundaries, focuses
on non-market as well as on market interactions, and pays much attention
to institutions. In an SSI perspective, firms are active actors that shape
their technological and market environments. Innovation is considered
a process that involves continuous and systematic interactions among a
wide variety of actors.
In this book innovation in a sector is considered to be affected by three
main factors:
a. Knowledge and technologies;
b. Actors and networks;
c. Institutions.

1

2

Malerba

a. Knowledge and technologies. Any sector can be characterized by a
specific knowledge base, technologies and inputs. In a dynamic way, the
focus on knowledge and technology places the issue of sectoral boundaries at the centre of analysis. In sectors in which innovation is quite rapid,
sectoral boundaries are not fixed but change over time. Knowledge and
basic technologies constitute major constraints on the full range of diversity of the behaviors and organizations of firms. Links and complementarities among artifacts and activities also play a major role in defining the
real boundaries of a sectoral system. These links and complementarities
can be static (as input-output links are) or dynamic. Dynamic complementarities take into account interdependencies and feedback, both at
the demand and at the production levels. They are major sources of the
transformation and growth of sectoral systems, and may set in motion
virtuous cycles of innovation and change.
b. Actors and networks. A sector consists of heterogeneous agents that
are organizations or individuals (e.g. consumers, entrepreneurs, scientists). Organizations may be firms (e.g. users, producers and input suppliers) or non-firm organizations (e.g. universities, financial organizations,
government agencies, trade unions or technical associations), including subunits of larger organizations (e.g. research and development –
R&D – or production departments) or groups of organizations (e.g.
industry associations). Agents are characterized by specific learning processes, competencies, beliefs, objectives, organizational structures and
behaviors. They interact through processes of communication, exchange,
cooperation, competition and command. Within sectoral systems, heterogeneous agents are connected in various ways through market and
non-market relationships. The types and structures of relationships and
networks differ from sectoral system to sectoral system, as a consequence
of the features of the knowledge base, the relevant learning processes, the
basic technologies, the characteristics of demand, key links and dynamic
complementarities.
Thus, in a sectoral system perspective, innovation and production are
considered to be processes that involve systematic interactions among
a wide variety of actors for the generation and exchange of knowledge
relevant to innovation and its commercialization. Interactions include
market and non-market relations that are broader than the market for
technological licensing and knowledge, inter-firm alliances, and formal
networks of firms. Often their outcome is not adequately captured by our
existing ways of measuring economic output.
c. Institutions. Agents’ cognition, actions and interactions are shaped by
institutions, which include norms, routines, common habits, established

