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Understanding Innovation Systems

• Structure

• Functions

• Dynamics



Diversity in the Structural Characteristics of 
Innovations to Address Social Challenges

• Knowledge domain (Targeted fields)
– Environmental protection, health, community 

development, education, child care, safety, etc.

• Actors involved
– University researchers, private companies, public 

institutes, NGOs, local communities, etc.

• Institutions
– Norms, customs, practices, rules, laws/regulations, 

standards, etc.



Understanding Knowledge Domains

• Nature of knowledge
– What kinds of knowledge are involved in the process of creating 

innovations?
• Variation of knowledge across issues in terms of domains

– Specific scientific/technological field at the base of innovation, 
such as biotechnology or information technology.

– Applications and demands for social solutions.
• Combination of knowledge

– How to identify and combine knowledge on the supply side 
(science and technology) and the demand side (social needs)? 

• Knowledge with different degrees
– Accessibility, cumulativity, codifiability/stickiness, localization, 

fragmentation, distance to commercialization, etc.
• Diversity in knowledge leading to considerable influence

– Function of learning, extent of barriers to entry, types of major 
actors, etc.



Understanding the Actors Involved

• A social process involves a variety of relevant actors
– Organizations as well as individuals

• Heterogeneous actors
– Universities, public research institutes, private companies, 

governments, and non-governmental organizations

• Their peculiar ways of behavior
– Distinctive functions and incentives often reinforcing each 

other, effectively producing a state of equilibrium

• Relationships among relevant actors
– degree of formality of relationships, linkages/networks, 

nature of interactions

• Characteristics of actors and their relationships
– Significant influence on the mode and extent of learning



Understanding Institutional Conditions
• Institutional environment that surrounds knowledge and 

actors
• Social issues vary greatly in their specific institutions

– Norms, habits, practices, rules, laws, regulations, and standards.
• These influence the actions, behavior, and expectations of 

the actors involved, as well as their interactions.
• Laws and regulations concerning intellectual property rights 

and market competition significantly influencing innovation
• Systems for education and human resource development are 

also important, as well as channels for financial investment.
• Necessary to understand what kinds of mechanisms govern 

the interactions between relevant actors
– Commercial profits, intellectual priorities, or ethical 

considerations
• Rules of the game influencing the processes and outcomes of 

innovation



Functions of Innovation Systems

• Knowledge development and diffusion
– R&D

• Influence on search direction
– Understanding of social needs

• Niche experimentation
– Promotion of Entrepreneurship

• Market formation
– Establishment of Robust Business Models

• Legitimization
– Social acceptance

• Resource mobilization
– Human resources
– Financial channels

• Development of positive feedbacks

(cf. Bergek, Jacobsson, Carlsson, Lindmark, and Rickne, 2008)



Process of Knowledge Circulation in Innovation
• Emergence of a problem

– Scientific mechanisms, natural science
• Recognition of the problem

– Reporting in the media, discourse analysis
• Scientific research conducted at universities and research 

institutes
• Behavior of scientists with incentives, sociology and economics 

of science
• Technological development

– Behavior of private firms with incentives, economics of 
technological change and innovation studies

• Impacts in society
– Assessment of environmental protection and safety, 

energy/materials flow analysis and life cycle assessment (LCA)
• Feedbacks from society

– Reactions of various actors
Nonlinear processes of multiple channels of feedbacks



Multi-Level Perspective on the Dynamics of Innovation

Geels and Schot (2007)



Concluding Remarks
• Wide variety of innovations, ranging from small-sized start-

up companies to large-scale development of technologies
• Various characteristics of fields, actors, and institutional 

conditions
• Need for generalized models through detailed examination 

of concrete cases
• What kinds of policy approaches at what stages of the 

dynamic process of innovation?
• Incentives to university researchers to collaborate with 

stakeholders in society
• Support for corporate R&D for addressing social values
• Establishment of financial channels
• Regulation and standardization in issues related to social 

values
• Integration of policy approaches to relevant areas
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