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WP1 2ND RESEARCH PHASE

Task 1.1 
Neo-carbon energy vision (*)

Task 1.2 
Neo-carbon powered social futures 2050  (*)

Task 1.3 
Neo-carbon energy market & game-changing actors (VTT & LUT)

Task 1.4
Opportunities for Finnish businesses emerging through case 

countries



Introduction

• Definitions
• Transition vs. Transformation

• Deep transition: Transformation arises from a normative 
challenge – Business-as-usual is not enough

• Role of science, technology and innovation (STI) policy
• Policy mixes, participation & democracy
• So what? Putting Transformation / Deep transition in a 

context

Based on Insights from the Eu-SPRI Winter 
School 2017 in the University of Sussex 
http://www.sussex.ac.uk/spru/newsande
vents/events/eusrpri/programme & 
http://www.sussex.ac.uk/spru/newsande
vents/events/eusrpri



Motivation: Policy implications of 
Global Challenges

UN Sustainable Development Goals. Agenda 2030

The Millennium Project: Global Challenges



The ”green” transformation can be
• Market-led
• Technology-led
• Citizen-led (e.g. Stirling)
• State-led (M. Mazzucato: Entrepreneurial State)

”There will be no one great transformation, but many
transformations?”

What is transformation?

Scoones, I., Leach, M., Newell, P., 2015. The Politics of Green 
Transformations. Routledge.



Energy 
transformation

Change in physical aspects
of energy systems

Holistic, whole-of-society
change

Open-ended, democractic, 
pluralistic, diverse

Energy 
transition

Change in large socio-
technical systems

Shift from something to
something

Techno-centric, managed, 
top-down, expert-led

Key concepts

Scoones, I., Leach, M., Newell, P., 2015. The Politics of Green 
Transformations. Routledge.

(Child and 
Breyer)

(Futures
research)

(Scoones
et al. 2015)



• To meet the accumulated social and ecological challenges would 
therefore require a radical change not only in socio-technical 
systems but also in meta-rules underlying their functioning – the 
Second Deep Transition.

• Largely leave aside the issues of scale and 
power/conflict/contestation. There will be a separate paper about 
this

Deep Transition
(Schot and Kanger 2016)

Schot, J. & Kanger, L., 2016. Deep Transitions: Emergence, Acceleration, Stabilization 
and Directionality, SPRU Working Paper Series no. 2016-15, pp.1-30. Available at 
www.sussex.ac.uk/spru/swps2016-15; and at www.johanschot.com



Deep Transition
(Schot and Kanger 2016)

Schot, J. & Kanger, L., 2016. Deep Transitions: Emergence, Acceleration, Stabilization and 
Directionality, SPRU Working Paper Series no. 2016-15, pp.1-30. Available at 
www.sussex.ac.uk/spru/swps2016-15; and at www.johanschot.com

Scenario 1
Capital-intensive solutions (e.g. 

centralized energy production, big 
wind and solar farms, expanded use 

of nuclear energy, further 
development of global value chain 

of waste products). Technologies 
aim to mitigate ex-post the impacts 
of carbon-intensive development 

(e.g. CCS). 

Focus on economic growth, 
distributional consequences of 
social and ecological costs 
recognized as important, but remain 
of secondary importance.

Scenario 2
Ecological crisis and deepening social 
inequality addressed in a different 
way: probably less reliance on the 
public sector. Distribution issues are 
dealt with ex-ante.

Collective responsibility for the 
ecological and social impacts. More 
emphasis on social innovation. 
Radical restructuring of
current production and consumption 
patterns.

This would require yet another 
reinvention of the way we innovate.



Science, Technology and Innovation (STI) Policy
= Public policies, directed at science,  technology & innovation

• Frame 1: Science & technology Growth (1960s-1980s)
• Productivity, competition, employment, growth – a linear model

• Frame 2: Science, technology & innovation (1990s-)
• National innovation systems (NIS), inclusion of foresight

– a systemic approach to innovation

• Frame 3: Science, technology & innovation (Emerging-)
• Innovation policies linked with goals related to socially inclusive 

development and environmental sustainability – innovation 
policy goals are becoming increasingly complex

Transformative STI Policy

Based on: Johan Schot and Ed Steinmueller, Framing Innovation
Policy for Transformative Change – Innovation Policy 3.0. SPRU
working paper series, forthcoming.. See also Schot, J. & Steinmüller (2016). Designing Innovation Policy for Transformative Change. 
Briefing Note. 
https://www.sussex.ac.uk/webteam/gateway/file.php?name=3640-spru-briefing-note-web.pdf&site=25



Three Frames of STI Policy

Based on: Johan Schot and Ed Steinmueller, Framing Innovation
Policy for Transformative Change – Innovation Policy 3.0. SPRU
working paper series, forthcoming.. See also Schot, J. & Steinmüller (2016). Designing Innovation Policy for Transformative Change. 
Briefing Note. 
https://www.sussex.ac.uk/webteam/gateway/file.php?name=3640-spru-briefing-note-web.pdf&site=25

• From 
”Frames 1 & 2” 
(mainly 
developed in 
US&Europe)

• To new STI Policy 
- Frame 3: 
Tackling global 
challenges: 
inclusiveness, 
new indicators 
and diversity

• More 
fundamental 
change in the 
innovation 
process itself



• Interplay between 
a) experiments
b) intermediaries and 
c) policy mixes.

• What are the dynamics in 
different sectors’ 
transformative change? What 
about regime/sectoral 
connections?

• Policy mixes can both create
and curtail intermediary
opportunities for innovation
governance

Policy mixes, 
Experiments and 
Intermediaries

Kivimaa, P., 2014. Government-affiliated intermediary organisations as actors in system-level transitions. Research 
Policy, 43(8), pp.1370–1380; Arnstein 1965, Rowe & Frewer 2005, Callon, M 1998, Callon M et al. 2001, Joly, PB, 
Kaufmann, A. (2008) Lost in Translation? The Need for ‘Upstream Engagement’ with Nanotechnology on Trial. 
Science as Culture. Vol.17.No.3. pp.225-247; Marris, C, Joly PB. (1999) Between consensus and citizens: public 
participation in technology assessment in France. Science and Technology Studies Vol.12. No.2; Marris, C, Joly PB, 
Rip, A (2008) Interactive Technology Assessment in the Real World: Dual Dynamics in an iTA Exercise on Genetically 
Modified Vines. Science, Technology & Human Values Vol.33. No.1. pp.077-100. 

Participatory 
Approaches, Technology 

and Democracy 

• The way legitimacy is constructed 
depends on traditions and institutions.

• May differ from Participation: Different 
ladders of citizen participation

• What is “the public”? What objectives 
for participation? What is 
democracy?

• Inclusive innovation lot of citizen 
control, but no change in 
technology. Eg in the Netherlands. 
Lots of participation, no changes



Why relevant?
• Transformative change is a lens for innovation policy
• Many research councils, governments and international 

organizations worldwide want innovation to address societal or 
grand challenges. 

• Growing impact of Responsible Research and Innovation (RRI) is 
a sign that these challenges are being taken seriously.

• Yet how to design, implement and govern challenge-led 
innovation policies is far from clear – E.g. Inclusive innovation as 
an objective with mixed results

• In many countries, STI policies ignore the role of informal sector
• Most innovation policies based on the 20th century supply-

driven innovation model: competition between nations and R&D 
support as the main view for policy making without thinking 
creatively about the broader suite of innovation policies

Based on: Johan Schot and Ed Steinmueller, Framing Innovation
Policy for Transformative Change – Innovation Policy 3.0. SPRU
working paper series, forthcoming.. See also Schot, J. & Steinmüller (2016). Designing Innovation Policy 
for Transformative Change. Briefing Note. 
https://www.sussex.ac.uk/webteam/gateway/file.php?name=3640-spru-briefing-note-
web.pdf&site=25



• Aim Provide concrete examples of transformative change
• Criteria Is it transformative? How is it transformative? 
• How? Experiments will be aligned or related to existing programmes of 

various funders. Think already how this could be organised
through partners

• Pilot phase 2016/17
• Partners: Research Council of Norway, South African National Research

Foundation, Colombian Adminstrative Department of Science, 
Technology & Innovation, Swedish Governmental Agency for 
Innovation Systems VINNOVA, Finnish Funding Agency for 
Innovation – Tekes, Science Policy Research Unit, University of 
Sussex

http://www.transformative-innovation-policy.net/
More info:  http://www.sussex.ac.uk/spru/newsandevents/2016/awards/consortium

Devise a concrete 5-year policy
experiment on transformative change

Transformative Innovation Policy Consortium



Conclusions

• Challenge of Urgency vs. Energy transformation as 
a long-term process over decades

• Complexity, difficult to anticipate – not a straight-
forward, linear path

• Policy mixes can increase impact but also be an 
obstacle – ensure predictability 

• Relevance of context: ”There will be no one great 
transformation, but many transformations?”



Conclusions

• Transformation requires democracy and 
should be open-ended 

• Innovation needs to be embedded in society
• Citizen-led initiatives need particular support 

and recognition (Market-led, technology-led, 
citizen-led, state-led…)

• Implications: industrial policy, energy policy, 
development strategies, urban planning, et 
cetera.



Thank You!
joni.karjalainen@utu.fi


