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Systems Science Approach to Sustainability Science

Sustainability science aimed at understanding the
fundamental character of complex interactions
between natural and social systems (Kates, Clark, et al.,
Science, 2001, Komiyama and Takeuchi, Sustainability
Science, 2006)

Dynamic interactions between natural, human, and
social systems

Vulnerability or resilience of the nature-society system
Scientifically meaningful limits or boundaries

Systemn of incentive structures, involving markets, rules,
norms, and scientific information

Integration of operational systems for monitoring and
reporting on environmental and social conditions

How Sustainability Science is Different from Others

* Systemic aspects

= Many issues are connected and interdependent, e.g.
climate change and biodiversity

= Requiring systemic understanding and interventions
* Long-term time framework

— Impacts and influences in the future

— Dynamic process of change

— Equity of different generations
* Action-oriented

= Implementing knowledge for actions to address the
pressing sustainability challenges our societies face

Structural Components of Innovation Systems

Knowledge domain (issue specificity)

— Environmental protection, public health, food
security, poverty,

Actors involved

— Universities, public research institutes, private
companies, policy makers,

Institutions

— Norms, customs, established practices, rules,
laws/regulations, standards,

Functions of Innovation Systems
*  Knowledge Creation
— RE&D
*  Knowledge Diffusion
— Networks
*  Guidance of Search
— Needs and requirements
«  Entrepreneurial Activities
= Niche experimentation
*  Market formation
— Business Models
* Resource mobilization
= Human, financial resources
*  Legitimization

= Social acceptance
[ef Berget, fovobesan, Corkisan, Lindrmark, and Mickne, JO08)

Sustalnability Innovation as a Soclal Process of Knowledge Transformation

Emergence of a phenomenon
= Coupled naturad-social systerns, natural sciences and social sciences

*  Recognition of the issue

= Reporting in the media, discourse analysis
Schentific research conducted at unbeersities and research institutes
— Behavior of sclentists with incentives, sociology and exonamics of
scignce
Technological development and production
= Technologicsl development, anginesring

= Behavior of private firms with incenthves, economics of technalogical
change and mnovation studses

Impacts in society

= Assessment of ervironmental protection and safety, energy,/materials flow
analbysis and life cycle ssessment (LCA)

Feedbacks from society
= Reactions of varkous actors, 515

Nenlinear processes of multiple channels of feedbacis
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