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1. BACKGROUND AND RATIONALE 

1.1 Significance of the research in relation to current knowledge  

Despite Finland’s past as a global innovation leader, the country has not been able to fully capitalize on 
emerging disruptive technologies. The Finnish government has defined cleantech, digitalization and 
bioeconomy as the new spearheads of growth. These sectors are significantly impacted by breakthroughs in 
the development of smart energy, which combines the rapid cost reductions in renewable energy, novel 
grids, metering, power storage, power-to-gas, power-to-chemicals and the Internet of Things.  

Disruptive technologies have been defined as advances that will transform life, business, and ultimately the 
global economy (Manyika et al. 2013). Renewable energy production and storage technologies are potentially 
disruptive technologies because they change the way we produce energy, but also the way we use energy, do 
business with it and innovate. Smart energy solutions can cascade into new business ecosystems, leading to 
radical shifts in the roles of producers, service providers and consumers. This transition is likely to create a 
$50.000 billion cumulative market in the next 20 years (IEA 2014). The Smart Energy Transition consortium 
(SET) analyzes the ongoing global transition and its impacts on Finnish society, in particular the potential 
benefits for cleantech, digitalization and bioeconomy. 

We know that technological discontinuities have benefited Finnish industries in the past, including Nokia 
(Lovio 1996; Palmberg and Martikainen 2003), the electronics industry (Lovio 1993) and pulp and paper 
industry (Laurila 2002). Finnish research on discontinuities originating in the energy sector is also emerging 
(Ratinen and Lund 2013; Elvengren et al. 2014; Lovio& Kivimaa, 2012). SET builds on these studies and 
advances the international state-of-the-art by analysing and developing responses to the rapid emergence 
of disruptive technologies. Using comparative data from several countries, SET analyses how the Finnish 
economy could benefit more from the smart energy transition. 

The disruptions that SET examines are driven by a convergence of several technologies, with cascading 
consequences in multiple industries (Hacklin et al. 2009). Although there is research on the impacts of 
individual technologies such as renewable energy sources (Richter 2013), or smart grids (Erlinghagen and 
Markard 2012) on the energy sector, there is a lack of studies that analyse the smart energy transition 
beyond energy production and distribution and examine the opportunities and challenges for the wider 
economy.  

Climate policies are known to create markets for cleantech innovation (Johnstone et al. 2010, Popp et al. 
2011; Nesta 2014). However, e.g. due to data restrictions, the impacts of specific policy instruments have not 
been clearly defined. By using a focused sample of technologies and detailed description of policies, SET 
contributes to the state-of-the-art management and economics literature and provides relevant 
information for Finnish innovation policy design. 

Technological discontinuities (Tushman and Anderson 1986) and disruptive innovations (Christensen and 
Overdorf 2000) can destroy existing firms’ competence bases and markets. Therefore, discontinuities create 
openings for new firms or force incumbent firms to find ways to capture the benefits of disruptive innovations 
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(Bergek et al. 2013). SET builds on the international literature and studies examples of emerging smart energy 
business models and ecosystems, especially in the Finnish context. Given the particular characteristics of the 
Finnish economy, we examine where and how Finland can capture value in smart energy. 

In order to benefit from the smart energy disruption, Finland needs competencies that are difficult to identify 
in advance. Drawing on prior research (Geels 2005; Heiskanen et al. in press), SET analyses and supports 
existing pilots and experiments to identify necessary competency gaps and opportunities for learning. 

Innovation systems approaches have been used to assess the prospects of emerging industries in particular 
sectors (Malerba 2002) or countries (Lundvall 2007), and increasingly also in the interactions between global 
technology developments and national/local competence bases (Coenen et al. 2012). To complement the 
innovation system approach theories of socio-technical transitions, including the multi-level perspective, 
(Geels 2005; Smith et al. 2005; Geels & Schot, 2007) are applied and extended. Thus, SET extends current 
systems thinking on innovation and technological change and builds competencies for a successful and 
sustainable transition.  

Early signs of transitions have been explored in the Finnish energy system (Huttunen et al. 2014; Kivimaa 
2014) and transport system (Kivimaa and Virkamäki 2014; Temmes et al. 2013; Temmes et al. 2014; Auvinen 
et al. 2014). Finnish research and policy has followed, but not really tested, methods for transition 
management (Kemp et al. 2007; Voß et al. 2009; Kern and Howlett 2009; Heiskanen et al. 2009). SET develops 
a novel application of transition management to support national adaptation and to leverage the ongoing 
global smart energy transition. 

 

1.2 Links to previous and concurrent research and added value from consortium collaboration 

The consortium members have published over 300 peer reviewed articles relevant to the application. The 
consortium combines complementary competencies from several disciplines and relevant fields of content 
(Table 1). This collaboration enables a joint analysis of institutional and industrial evolution, technological 
development and convergence, emerging business ecosystems, transition management, economic 
implications and policy support for the smart energy transition. Members are also experienced in interaction 
with policy, companies and the public. 

Table 1: Complementary relevant expertise in the consortium 

 Aalto 
BIZ 

Aalto 
ARTS 

UH LUT Syke SPRU VTT VATT 

Economics x   x x x  x 

Business mgmt x x x    x  

Technology    x  x x  

Design research  x       

Political science, policy analysis   x  x x   

Consumer research  x x      

         
Innovation policy x    x x  x 

Innovation management x x   x x x  

Renewable energy technology x x  x x x x  

Smart grid   x x  x x  

Energy technology market x x  x     

Marketing/ new market creation   x x    x  

Energy policy x  x x x x  x 

European energy market   x x x x  x 

Science in society x x x   x   
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The Aalto University Business School team (Raimo Lovio, Armi Temmes, Erkki Ormala, Jouni Juntunen) has 
analysed the creation of new paths and emerging industrial fields (Lovio and Kivimaa, 2012), major 
sociotechnical transitions (Temmes et al., 2013) and the changing roles of producers and users in the energy 
sector (Juntunen, 2014).  

The Aalto University Arts and Design team (Sampsa Hyysalo, Mikko Jalas, Cindy Kohtala & Tatu Marttila) is 
a frontrunner in user involvement in technology development in a wide array of products and services, 
including new energy technologies, solution and services (Hyysalo et al. 2013a,b Kohtala, 2014a, b, Jalas et 
al 2014). The team builds on its strong background in studying energy demand and consumer behavior (Jalas 
and Juntunen 2015). 

The Finnish Environment Institute team (Mikael Hildén, Eeva Primmer, Hanna-Liisa Kangas) has studied 
interactions between innovations, policies and institutions (Primmer, 2011). Research supporting SET is the 
assessment and evaluation of policies  (Hildén et al. 2014). The team has also studied the impacts of climate 
and renewable energy policies on the energy and forest sectors (Kangas et al. 2011). 

The University of Helsinki team (Eva Heiskanen, Kaisa Matschoss, Mikko Rask) has studied the relations 
between energy companies and consumers in the smart grid (Matschoss et al. 2015; Heiskanen & Matschoss 
2011). Research at CSCR has examined learning from experimentation (Heiskanen et al. 2014a), the 
legitimacy of new technologies, and the introduction of transition management in Finland (Heiskanen et al. 
2009). Matschoss and Rask are running a European project PE2020, which refines innovative public 
engagement tools and instruments for dynamic governance of science in society. 

Lappeenranta University of Technology team (Jero Ahola, Samuli Honkapuro and Jukka-Pekka Bergman) is a 
frontrunner in the fields of smart grids (Pinomaa et al., 2011), efficient energy end use, energy storages, 
electricity markets, and technology scenarios (Bergman, et al. 2005). Currently, the team participates in Neo-
Carbon Energy (strategic opening of TEKES), which aims for an independent energy system primarily based 
on wind and solar power and with connections across energy systems and a range of energy storages.  

Science Policy Research Unit SPRU in the University of Sussex is an internationally recognised research 
centre for science & technology policy/management. The SPRU team (Prof. Johan Schot, Prof. Andy Stirling, 
Dr. Paula Kivimaa, Dr Philip Johnstone and Dr. Karoline Rogge) together cover expertise in the UK, German 
and Finnish energy systems. Stirling has researched the transforming power of the energy system and politics 
having particular interest in democratization (Stirling 2014). Kivimaa and Rogge have researched how policies 
influence technological change (Rogge et al., 2011; Kivimaa and Virkamaki, 2014) and the implications of 
disruption for the institutional and policy framework (Kivimaa and Kern, 2015).  

VTT, Technical Research Centre of Finland team (Miimu Airaksinen and Nina Wessberg) has done research 
in energy transition in built environment, efficient energy use and energy systems as well as energy scenarios 
and forecast (Airaksinen and Vuolle 2013, Airaksinen and Matilainen 2012, Wessberg et al. 2015). Currently 
VTT is leading CIB (global construction network) task force for smart cities and member of the high level 
group of the European Innovation Platform for Smart Cities and Communities.  

VATT, Institute for Economic Research is an economic research institute analysing Finland’s public finances 
and economic reforms. VATT cooperates closely with the Helsinki Center of Economic Research (HECER). 
HECER is the leading academic center of economic research in Finland. VATT and HECER provide excellent 
facilities for cooperation among researchers in different fields of economics. In SET project Kimmo Ollikka 
(VATT) cooperates with the Finnish Environment Institute team. Ollikka’s previous work includes analyses on 
emission allowance auction mechanisms (Ollikka 2014) and price formation of the EU emission allowances 
(Aatola et al. 2014). 
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2. SOCIETAL SIGNIFICANCE AND IMPACT 

2.1 How does SET answer programmatic questions A, B, C and D? 

Based on previous research, the SET consortium has made a careful analysis of the problems that are likely 
to be the most critical and promising for analysis, societal dialogue and policy support. We have designed 
research questions and support tools to answer questions A, B, C and D (Figure 1). 

 

 

Figure 1: Research questions, content and expected impacts of the SET consortium 

 

A. How is smart energy manifested in Finland and what are its potential benefits? The manifestation of the 
energy disruption will depend on progress in key technologies and their convergence, and on their expected 
rate of reaching market maturity and cost-competitiveness. Its impacts depend on the unique features of the 
country. For example the strong ICT and high-tech history, large forest resources, long summer days and cold 
winters provide a combination of opportunities and challenges that can give Finland a competitive edge in 
specific niche markets. SET provides answers by analysing the rate, direction and impacts of the technological 
disruption internationally and by using these results to map the opportunities and challenges for Finland’s 
strengths: the cleantech, digitalization and bioeconomy, in collaboration with a Technology Panel consisting 
of Finland’s leading companies in relevant industries (focus of WP1). 

The smart energy transition affects players active in using, producing and developing smart energy 
technologies (old/new companies, public bodies, citizens). It is easier for these players to develop working 
business models and ecosystems if they have a shared understanding of the market and the solutions 
needed. SET investigates new business models that are particularly promising for Finnish breakthroughs. 
Together with the SET User Panel, opportunities for further improvement are explored (focus of WP2). 

Example: SET analyses the results of global technology scenarios to identify, among others, when the costs 
of various battery technologies are competitive compared to the cost development of alternative 
technologies like power-to-methane. SET projects the expected impacts of envisaged technological 
development, among others, on the demand for various cleantech solutions. 

Example: SET investigates emerging business opportunities for the Finnish ICT industry in smart energy. With 
increasing demand for flexible energy use, new monitoring and control applications are needed. SET 
compares how companies in Finland and the UK use crowdsourcing to develop new consumer-friendly 
applications for demand response. 
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B. In order to make the best possible use of disruptive smart energy technology, what changes are required 
in human activity, institutions and practices? The redistribution of energy production and new energy 
market regularities will have unforeseen impacts on the economies both globally and locally. Recent work in 
the field of sustainability transitions have begun to show the vital role played by underlying institutional 
configurations in shaping differing policy mixes, technological trajectories, the speed at which sustainability 
transitions are enacted, and even the success or failure of particular policies. Institutionalized rules, norms, 
beliefs and practices affecting demand, supply, energy security and carbon neutrality will be the target of 
cross-country comparative analysis in SET.  

Example: European developments in renewable energy production lead to increased interest towards the 
Nordic electricity market and the large Norwegian water reservoirs are envisaged as appealing option for 
reserve capacity especially to German markets. This would change the functioning of Nordpool profoundly 
and have major influence to the Finnish electricity sector.  

SET identifies the main path dependencies (obstacles) and triggers for change in the technology transition, 
along with public and private actions needed to achieve path creation. This is done by analysing recent 
institutional development, comparing how institutional frameworks have responded to the smart energy 
disruption in selected European countries, and using these insights to analyse the Finnish context. SET also 
monitors ongoing institutional change, such as the framing of energy solutions in the media (focus of WP3).  

Example: What can we learn from the problems of the German Energiewende? SET examines the long-term 
institutional development in Germany, the UK, Denmark and Finland, and how this has served to maintain or 
destabilize the system.  

 

C. How can the public sector best support the change process so as to maintain a controlled change and 
create the best possible conditions for Finland to utilise disruptive smart energy technologies? SET 
develops a systematic process of policy analysis and support, integrating answers to questions A-D to identify 
policy innovations and realistic opportunities for reform across policy sectors. Adaptive policy support is 
provided by producing a comparative analysis of how the smart energy transition has been managed in 
selected European countries. In addition, in order to support near-term policy, SET provides a realistic 
knowledge-base for policy development in this rapidly evolving field. This is done through economic analyses 
for optimal energy market regulation, given that the technologies of the smart energy transition (electricity 
storage, electric cars, power-to-gas) imply at least partial integration of the power, heat and fuel markets. To 
support innovation policy, a dedicated analysis is made using patent data to identify where Finnish 
companies can capture value in the global smart energy market.  

SET shares and develops these reflections in close collaboration with the SET Policy Panel. It draws on work 
conducted in response to questions A-D to analyse and propose policy alternatives, and to support targeted 
experimentation and learning from experiments in public administration and among politicians. It creates 
new forms of dialogue and interaction between policy, research, industry and citizens on smart energy, 
drawing on successful experiments with Transition Arenas in other countries (focus of WP5).   

Example: SET uses patent data analyses and factor cost analysis to identify in which SET technologies and 
value chains Finnish companies have a competitive advantage. 

Example: SET develops, tests and evaluates a Transition Arena, which brings together members of the 
Technology, Policy and User Panels in a Transition Arena to envision, mobilise resources and reflect on 
appropriate responses to the smart energy disruption. 

 

D. How can we ensure that businesses, employees, the public sector and consumers possess the resources 
and skills that promote an ability to adapt to the changes and risks brought about by disruptive smart 
energy technologies? SET investigates how Finland’s emerging culture of experimentation can be better 
utilized to identify and develop the necessary competencies. A compilation of more than 100 previous and 
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ongoing smart energy pilots and demonstrations (in Finland and abroad) offer lessons on what works and 
what does not. Existing pilots and demonstrations need to be systematically evaluated, compared and 
lessons aggregated. Pilots and demonstrations also offer valuable early warnings about the competences 
required in their deployment. SET analyses existing experiments to identify competencies missing in pilots 
and demonstrations (such as commissioning, installation, operation, use). To translate the research results 
into training and education needs, they are anlysed together with educational institutions and the National 
Board of Education. Competence is also needed for targeted experimentation. SET analyses lessons learned 
from pilots and early users of smart energy technologies in a collaborative process with the public 
administration and the Policy Panel, to create a training experience for targeted experimentation (focus of 
WP4).  

Example: SET identifies the competences required from local businesses, employees and consumers for the 
innovative deployment of solar power, smart control, energy storage and energy efficiency in the urban 
environment. 

Example: Learning could be built into public funding of pilots and early users of innovative technologies by 
collecting, analysing and sharing the lessons learned more systematically. Platforms and networks for such 
targeted learning are developed in collaboration with Motiva. 

 

2.2 How can the results be made use of in society?  

Finland’s spearheads of growth are cleantech, digitalization and bioeconomy (TEM 2014). SET will support 
these spearheads and contribute to a learning process that allows Finnish businesses, the public sector and 
consumers to benefit of the transition both nationally and internationally.   

Finland is not a front runner in smart energy in general. The institutional and technological rigidities can lead 
to missed opportunities as disruptive energy technologies gain increasing momentum. Societal development 
paths that rely on disruptive technologies are emerging in other countries; SET draws on lessons learned from 
(good and bad) experiences in adaptive governance of disruptive technologies.  

New lines of business are direly needed in Finland. A comprehensive exploration of the smart energy 
transition offers potential for new business which can repair our trade balance. If the opportunities are 
captured, the smart energy transition can benefit the Finnish trade balance by: (1) decreasing energy imports 
and (2) increasing smart energy exports in bioeconomy, cleantech and ICT sectors. 

The expected impact of the project is increased dynamic resilience and change capacity for the smart energy 
transition. The results of the project support national and regional development of business and policy, as 
well as competence and institutions. SET achieves societal impact by bringing stakeholders together to 
explore, apply and develop tools. Through extensive engagement of business, policy and citizens/consumers, 
a common understanding of the smart energy disruption is created. This will make the disruption manageable 
and offer opportunities for visioning and identification of potential transition paths.  

SET ensures that the results of the project will be used beyond the academic community and endure beyond 
the duration of the project. Engagement of a committed Technology Panel, Policy Panel and User Panel 
ensures that SET is part of business and policy development and civic activity from day one. The engagement 
of Finpro, Motiva, City of Lappeenranta (member of HINKU and INKA) and Heureka ensures the integration and 
durability of the impacts through the establishment of permanent platforms and networks.  
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3. OBJECTIVES AND EXPECTED RESULTS 

The objectives of the  Smart Energy Transition (SET) project are to:  

1. Analyse the disruptive technologies behind smart energy transition and their impacts on society and 
its growth spearheads: cleantech, digitalization and bioeconomy. 

2. Explore how different sectors can benefit from the transition, considering: (a) the institutional 
framework, compared to other relevant countries, (b) emerging business ecosystems (c) competence 
gaps identified in pilots and (d) the political and regulatory framework and the economic impacts. 

3. Co-create solutions by (a) articulating the impacts of the disruptive technologies and the 
opportunities and threats for companies, policy and administration, and consumers (b) testing 
modified transition arenas and other formats for user-producer-policy interaction (c) integrating the 
project into relevant policy processes (d) interacting with changemakers, stakeholders and the public 
and (e) producing tools supporting new business creation. 

Our core hypothesis is that both science-based analysis and practical support are needed. SET employs 
scientific analysis of existing scenarios of smart energy technology convergence, international experience of 
governing the smart energy transition, analysis of existing and emerging value chains and business 
ecosystems, analysis of institutional path dependence and destabilization, and analysis of experiences from 
existing experiments and pilots. This is combined with action-oriented policy support in the form of 
projections of the smart energy transition on the socio-economic canvas of Finland, competence 
development plans, policy dialogues, transition arenas and training for targeted experimentation. This setting 
offers the opportunity for scientific breakthroughs from a holistic and long-term real-time study of how a 
small European country manages a significant transition, given its institutional and market history and 
existing knowledge on the society-wide and cross-national nature of socio-technical transitions.  

As a genuinely transdisciplinary project, SET contributes to the regeneration of science and research by 
putting scientific analyses of technologies, markets, value chains and business ecosystems to a practical test 
through the use of a openly co-creative approach to research development and utilization. In this way, we 
go beyond evidence-based policy to develop relevant and reflective research for policy. The results of SET 
are directly applicable and utilizable, since they are co-created together with research users. Representatives 
of companies, ministries, government agencies and affiliated organizations are involved in the design, 
implementation, use and heritage of the project. Our publication plan is presented in Table 2. More details 
are provided in the interaction plan (section 11). 

Table 2. Summary of publication and dissemination plan 

Publication and dissemination form Target and means 

publishing of the research results >30 peer reviewed publications 

dissemination and communication   

 to the scientific community >30 presentations at international conferences 

 users and beneficiaries > 20 sessions for co-creation connected to the pilots, demonstrations and 
experiments, > 10 presentations per year at recurring 
government/business events, > 10 well-targeted policy briefs,  
> 20 articles for professionals 

 to the general public > 10 events integrated into existing science-society dialogues 

 

Critical points for success are our ability (1) to integrate the research results from several disciplines into 
communicable results, (2) genuinely integrate our project into the core activities of administration and other 
decision makers and (3) to create permanent capacity for change in Finnish society. We pre-empt these risks 
by ensuring effective communication within the consortium, by having the commitment of key stakeholders 
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to interact with our project and by engaging them first as separate groups and only later as a multi-
stakeholder transition arena, with ongoing evaluation and adaptation of engagement formats (focus of WP6) 
and by engaging as partners organizations that have a permanent and respected role and extensive networks 
in smart energy deployment.  

 

4. RESEARCH METHODS AND MATERIAL, SUPPORT FROM RESEARCH ENVIRONMENT  

The SET working plan consists of 6 work packages that are outlined below. WP6 is responsible for integration 
of the results of the WPs and interaction with the Technology, Policy and Lead User Panels. 

WP1 What are the rate, direction and impacts of the technological transition? 

WP1 addresses the question of how smart energy transition is manifested in Finland. It builds on existing 
research projects, e.g. TEKES Strategic opening: “Neo-Carbon Energy” (2014-2019), and CLEEN Flexe (2015-
2020) and different forms of technical, market and business intelligence.  The main objective of the work 
package is to identify the possible directions, triggering factors, rates and impacts of ongoing disruption in 
smart energy technologies.  

T1.1 International metascenario analysis: First, metascenarios will be created for approximately 30 
years using  existing institutional scenarios of the EU and Finland and relevant literature on main 
technological, economic, social, and environmental driving forces. Second, the analysis of the future 
development of energy transition will continue with the help of the heuristic scenario approach 
updating and focusing the metascenarios continuously during the project. As a part of continuous 
scenario work technological, political, environmental and social triggering issues will be examined. Each 
individual trigger related to smart energy transition will act as an indicator for change or fruition of a 
development path in the scenarios. Triggers will also serve as stand-alone research areas in other WPs 
providing feedback to the scenario process and specific knowledge on, e.g. technology development 
and energy business ecosystem. 

Methods: literature analysis, technology analysis, impact analysis, surveys, interviews, and seminars. 
Outputs: Descriptions of energy transition ecosystem for next 30 years. Megatrends, driving forces, 
technological, legislative and environmental triggers determining the discontinuities in smart energy 
ecosystem. Two academic articles. 

T1.2 Expert Delphi study with SET technology panel: The SET Technology Panel in cooperation with SET 
researchers monitors the ongoing technology development and produces a five-year technology 
outlook ‘Transition Futures’ delivered at Q2/2016 and Q2/2019.  

Methods: Iterative Delphi, Facilitated expert panel Output: Common outlook, one academic article. 

T1.3 Projections of SET on key technology areas: T1.4 projects Smart Energy Disruption on key Finnish 
technology areas 1) bioeconomy, 2) cleantech and 3) digitalization. In particular, the task will explore 
the convergence and mutual enabling factors between smart energy and these technology areas. It 
draws on prior work in task 1 and on the business intelligence of prevalent Finnish organizations. 

Methods: Literature review, interviews, workshops for prospective co-creation. Outputs: Facilitated 
work processes to explore the ramifications of SET on three technology areas (bioeconomy, cleantech 
and digitalization). Launch events in Q4/2016 and summits in Q2/2017, one academic article. 

WP2 Emerging value chains, business models and business ecosystems  

The work package studies emerging business models in selected areas affected by smart energy transition. 
Building and transport are major energy consuming sectors, which interact with the changing energy 
market and digitalization. 

T 2.1. Analysis of the changing energy market and related ICT business opportunities: The changes of 
actors and value chains, business models, institutional barriers and new business ecosystems within 
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the energy market driven by smart energy transition and enabled by digitalization will be studied. In 
addition, this task examines how organizations in Finland and the UK engage, utilize, and organize 
both internal and external participants, or crowds when innovating in the energy market.  

Methods: Desk study, interviews, short internships, qualitative comparative analysis (QCA). Outputs: 
Status report and outlook for the future, background for policy studies (WP5), two academic articles. 

T 2.2 Low and nearly zero energy buildings connected to smart energy networks: This task will study 
concept solutions for nearly zero energy buildings at the system level both in field studies and in 
dynamic simulations. The field measurements are carried out in real buildings and districts to 
guarantee relevant results. The focus is on finding novel business opportunities for cleantech services 
for systemic level optimization of the need for storages and demand side management. 

Methods: Field studies, desk study and dynamic simulations. Outputs: possible future concept 
solutions for nearly zero energy buildings at system level, two academic articles. 

T 2.3. Experimentation with Mobility as a Service: This task will facilitate and report experimentation 
for new type offerings for Mobility as a Service (MaaS) in order to recognize the drivers and barriers 
for new business models enabled by digitalization. MaaS means a mobility distribution model in which 
user needs are met over one interface and are offered by a service provider. It is largely enabled by 
digitalization and changes profoundly the pattern of transport.  

Methods: Action research / facilitation of experimenting. Outputs: Innovation policy 
recommendations, company-specific recommendations, two academic articles. 

 

WP3 Analysis of institutions and industrial policy in the context of disruptive energy technology 

WP3 examines the connections of institutional change (and path dependence) with smart energy technology 
disruption and industrial policy development. Empirically, it will carry out cross-country comparison to learn 
more widely of the relevance of institutions in technology disruption. 

T 3.1 Institutional configurations, disruptive technologies and industrial policy in Denmark, Germany 
and the UK: T3.1 examines, through case study assessment, the development of disruptive 
technologies in Denmark, Germany and the UK focusing on the emergence of on and off-shore wind 
and low energy buildings to draw out patterns of industrial policies and institutional configurations 
involved in the co-development of insitutions with disruptive technologies.  

Methods: Desk study, policy document analysis, systematic literature review and interviews. Outputs: 
Overview of disruptive technology development and changing industrial policies and institutions in the 
above case study countries through selected examples. One academic article. 

T 3.2 Conceptual framework of the relationship between industrial policies, institutions, and the 
growth of disruptive technologies: Drawing on the case study material, a conceptual typology of the 
ways in which different institutional configurations and (industrial) policy frameworks interact with 
technology disruption will be developed. The idea is to identify key triggering points and barriers for 
technology disruption as well as the change requirements technology disruptions create for 
institutions and policy. 

Methods: Literature review, desk-based study, inductive theory development. Outputs: A conceptual 
framework of relations between institutions, industrial technologies and the development of 
disruptive technologies feeding into work packages 1, 2 and 5. Two academic articles. 

T 3.3 Analysis of Finnish institutions and industrial policies for disruptive technologies and 
recommendations for further policy developments based on the previous case study research and 
conceptual typology: T3.3 applies the case study findings and conceptual framework to an analysis of 
the current institutional configurations and industrial policies of Finland for managing the implications 



10 
 

of disruptive technologies to institutions and for benefitting as a society from the technology 
disruption. T3.3 also analyses the ongoing institutional and policy change process from the perspective 
of disruptions. It will jointly with T5.1 feed into the creation of policy recommendations to accelerate 
the deployment of disruptive technologies and anticipating their wide-reaching effects.  

Methods: document analysis, interviews, action research. Outputs: An evaluation of ongoing policy 
change with respect to smart energy technology disruption; short policy briefings and overview 
documents of case studies to inform policy makers. One academic article. 

WP4 Competence development: learning from smart energy pilots and early users 

To benefit from the smart energy disruption, Finland needs competencies that are difficult to identify in 
advance. WP4 analyses and supports existing pilots to identify necessary skills, to promote learning and transfer 
of lessons, and to leverage domestic demonstration environments for smart energy exports. As a heritage of 
SET, permanent platforms and networks are hosted by Motiva to convene pilots/experiments, provide training 
and documentation support, help overcome obstacles to innovative practices, and ensure transfer of lessons 
among experiments, to funding bodies and the innovation policy community. 

T 4.1 Lessons learned from pilots & demos: Comparative review of how EU countries have leveraged 
experiments and pilots, lessons learned, and missing competencies found. Database of 100 Finnish 
smart energy pilots: corporate (e.g. smart grid, nZEB, pilot plants), public-sector (e.g. carbon-neutral 
municipalities, urban living labs, Ministry of Environment experiments), user-driven and missing 
pilots/experiments. Case studies (20) on missing skills (e.g. installation), solutions and actors, 
institutional obstacles, public acceptance and social learning.  

Methods: lit review, interviews, document analysis, case studies, QCA. Output: online database, 
lessons learned, input to T4.2. Two academic articles. 

T 4.2 Competence analysis and development plan: Dedicated analysis of competence gaps identified 
in smart energy pilots and demos among companies, employees and consumers.  

Method: Together with Motiva, Board of Education, polytechnics and trade associations, vocational 
training needs are analysed. Missing competencies among users are identified and solutions are 
developed with municipalities and consumer organizations. Output: training and education needs and 
potential solutions. Two academic articles. 

T 4.3 Training for targeted experimentation: With WP1/ WP5, training is organized for the public 
sector to make better use of pilots and early uses in innovation, energy and environmental policy, 
develop innovative domestic markets and more targeted technology funding, and involve innovative 
companies and users and learning from experimentation. Method: explorative learning with the public 
administration. Output: training for developing innovative domestic markets, involving innovative 
companies and users and learning from experimentation. Two academic articles. 

WP5 What are the short and long term policy implications of the disruption? 

WP5 will critically analyse current policies and policy options to provide insights for different actors (policy 
makers, businesses and civil society) on how policies can meaningfully respond to the emerging 
opportunities and challenges. Qualitative and quantitative analyses will be combined. 

T 5.1 Observed changes in policy instruments: Based on the institutional analysis in WP3 we examine 
how specific policy instruments have been changed in response to disruptive technologies in the 
example areas of SET (WP1/WP2): the changing energy markets and related ICT, including links to 
bioeconomy based energy, low and nearly zero energy buildings, smart energy networks and storage. 
Reflecting on WP4 we will in particular seek to identify policy innovations that have changed the 
governance of the technologies or their consequences. To provide a wider European context, we 
gather information on parallel developments in Germany, the Denmark and the UK.  



11 
 

Methods: Document analysis, interviews, short internships, qualitative comparative analysis (QCA). 
Output: Current status and outlook for the future, (2 scientific papers, policy input Q2,Q4 2016, 
Q42017), background for quantitative analysis (T 5.2-5.3) and policy deliberations (WP6).  

T 5.2 Implications of energy market transition and policy: We analyze the dynamics, including 
volatility and price-sensitivity of demand, of the Nordic electricity markets in response to the 
increasing share of weather-dependent renewable energy production, the evolution of the 
bioeconomy and new smart energy technologies, such as storage capacity of electricity. New 
technologies enable and require at least partial integration of power, heat and fuel markets. We study 
1) integration of the energy markets, and 2) requirements for new market models and regulations to 
support the smart energy transition. 

Methods: Analytical and numerical economic analyses utilizing technology and market data. Output: 2 
scientific papers and policy brief on energy markets and regulation (Q2 2018, Q4 2019). Feedback on 
scenarios (WP1), institutions (WP3) and background for policy deliberations/transition arena (WP6). 

T 5.3 Smart energy innovation policy and Finnish competitive advantage:The cost reduction of smart 
energy technologies (e.g. solar PV, wind power, batteries) is rapid and will affect also the role of the 
bioeconomy in energy production. We study how the value chains of different components of the 
most important smart energy technologies have developed in the recent history and assess earlier 
projections. We specifically analyze innovation policies contributing to smart energy innovations and 
technology transition to inform innovation policy design and assess potential future smart energy 
technology niches.  

Methods: Quantitative economic analyses utilizing technology, cost, patent registry, and policy data. 
Output: 1 scientific paper and brief on innovation policy (Q2 2017, Q4 2020). Feedback on scenarios 
(WP1), interaction with business cases (WP3) and policy deliberations/transition arena (WP6). 

 

WP6 How to support engagement formats and transition arenas in user-producer-policy interaction? 

WP6 organizes, supports and researches cocreation, codesign and experimentation in WP1-WP5. It combines 
methods from collaborative design and social sciences to engage SET stakeholders, to experiment with novel 
forms for supporting these engagements, and to evaluate them. 

T 6.1. Integrating WP1-WP5 results into usable form: Each WP includes an integral interactive 
element in order to cocreate knowledge with professionals and citizens. WP6-1 technology panel 
monitors ongoing technology development and integrates it into a common vision. The panel 
comprises actors who shape the technology via R&D and regulation, critical audiences, and market 
intelligence practitioners (investments funds, think-tanks, eNGOs). WP6-2 Lead user network and user 
panel builds on previous research on lead users (von Hippel 2005) who already live in post-energy 
transition Finland: living off-grid with renewables and storage, using advanced home automation, 
combining a mix of renewables, or sharing their energy expertise with peers (Hyysalo et al. 2013a; 
2013b; Heiskanen & Matchoss 2014). These lead users will be called in to trend and solution 
identification. WP6-3 transition arena applies deliberation of options and impacts in a sustained small 
group ”transition arena” (van Buuren & Loorbach, 2009) which works through strategic visioning, 
tactical agenda setting and coalition forming, and operational modes through experimentation, 
reflection and learning. WP6-4 Training for targeted experimentation Explorative learning is organized 
for the public sector to better utilize pilots and early uses in innovation, energy and environmental 
policy. WP6-5 policy panel convenes public and private policy makers to explore where existing 
policies fail in the face of the disruptive technologies and where changes are needed to benefit from 
the technologies. The panel is set up in co-operation with ministries and linked to actual policy 
processes.  

Methods: Iterative Delfoi; facilitated expert panels, workshops, lead user workshops, web-based 
exercises.  
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T 6.2. Organize and support user-producer-policy interaction: The SET panels and workshops explore 
new interlinked technologies and institutions. The cascading technology, institutional, policy and social 
changes are difficult to concretize for participants and require adequate support, which is drawn from 
codesign research for radical new technologies and long-term codesign engagement (eg. Ehn & Kyng 
1992; Voss et al. 2009). WP6 assesses how to best facilitate engagements and ensure dissemination 
and longevity of transition capacity by codesigning solutions with associated partners (See Interaction 
plan).  

Methods: Assessment of engagement forms and tools. Output: usable tools for partners, policy and 
administrative learning, two academic articles. 

T 6.3. Ongoing and outcome evaluation of the engagement formats The interaction formats are 
subject to research and further development and thus evaluated on a rolling basis to improve the next 
steps. Methods: We evaluate the process and outcomes of different measures for suitability in 
handling technological disruptions. Output: four academic articles. 

 

4.3 Research material and data management plan 

The SET project draws on a combination of diverse research materials: 

 WP1: published scenarios, statistics, modelling and simulation, market data, expert estimates, Delphi 
analysis, case studies, workshops 

 WP2: documents, interviews, dynamic simulation, action research 

 WP3: published studies, policy documents, interviews, action research 

 WP4: published studies, documents, interviews, case studies, workshops 

 WP5: interviews policy documents, technology, market, cost, patent registry, and policy data. 

 WP6: workshop materials and web-based exercises 

The data will be obtained in collaboration and with the informed consent of interviewees and research users, 
processed through appropriate analytical methods (e.g. qualitative comparative analysis, modelling, policy 
analysis) to produce useful results for the users. All data will be carefully documented and stored and 
protected according to a data management plan (to be drawn up month 1). Much of the data collected is 
appropriate for subsequent use, such as case studies, framework scenarios and the database of Finnish and 
international pilots and experiments. These data will be released online for further use. Confidential, 
proprietary and personal data will be protected, and principles for data use and publication will be agreed 
on with participants in each workshop. Consortium partners will agree in detail of their mutual rights and 
obligations in the project by entering into a written Consortium Agreement (CA) after receiving a positive 
funding decision. In the CA partners will agree on e.g. practices in distribution and use of funding, decision 
making, reporting, rights to the results, publications, confidentiality and limitation of liability. 

 

4.4 Tangible support from local, national and international research environments 

The project benefits from the close connections of Aalto BIZ and ARTS to the business communities, the 
research facilities of LUT and the testbed of the City of Lappeenranta, the close links to the public 
administration of SYKE, and the international research community hosted at SPRU. Researcher mobility and 
participation of team members in international consortia extends the environment to Europe as a whole. 
Aalto ARTS offers special facilities for codesign and cocreation workshops, LUT offers technology databases 
and field test facilities, VTT offers field test facilities and VATT databases and computing. 

 

5. ETHICAL ISSUES 

SET follows the guidelines of responsible research and innovations (RRI) taking all aspects of the concept into 
account during the whole research process: ethics, gender equality, open access, public engagement, and 
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science education. This can be seen e.g. in the gender balance of the consortium, in openness of the research 
results and in the emphasis on public and stakeholder engagement throughout the project. SET uses a 
systematic procedure to investigating ethical issues and resolve ethical dilemmas. This pertains in particular 
to the participants in the technology, policy and user panels, where confidential or proprietary information 
might be inadvertently disclosed and used by another party. Hence, a code of conduct for the panel work will 
be established and upheld, which clarifies ownership of documentation, data, and rights of publication or 
commercialization, as well as other rights and obligations of all parties involved. 
 

6. RESEARCH TEAMS, COLLABORATION 

The PI of the consortium has a strong experience in management and societal impact of research. The team 
leaders together form an academic steering group in charge of scientific quality. 

Aalto 
University 
School of 
Business 

Professor Raimo Lovio (cv attached) 

Professor of Practice Armi Temmes https://people.aalto.fi/index.html?profilepage=isfor#!armi_temmes 

Professro of Practice Erkki Ormala https://people.aalto.fi/index.html?profilepage=isfor#!erkki_ormala  

Post Doc Researcher, Dr. Sc. Jouni Juntunen https://aalto-
fi.academia.edu/Jounikjuntunen/CurriculumVitae 
Project Lead, M. Eng. Karoliina Auvinen (see interaction plan) 

Lappeenranta 
University of 
Technology 

Professor Jero Ahola (cv attached) 

Samuli Honkapuro http://research.lut.fi/converis-
lut/publicweb/person/9147?show=PUBLICATION&publyear=&type=All&endDate=&publyear=&lang=1 

Jukka-Pekka Bergman http://research.lut.fi/converis-
lut/publicweb/person/8938?show=PUBLICATION&publyear=&type=All&endDate=&publyear=&lang=1  

SPRU Dr. Paula Kivimaa, Senior Research Fellow (cv attached) 

Dr. Karoline Rogge, Lecturer http://scholar.google.com/citations?user=r59jVEUAAAAJ&hl=fi 

Professor Andrew Stirling http://scholar.google.com/citations?user=2hecKxEAAAAJ 

Professor Johan Schot, Director of SPRU http://scholar.google.com/citations?user=JaYe2iMAAAAJ&hl=fi 

Dr. Philip Johnstone, Research Fellow http://www.sussex.ac.uk/profiles/328393 

CSRC 
University of 
Helsinki 

Research Director, Dr. Eva Heiskanen (cv attached) 

Senior Researcher, Dr. Mikko Rask http://scholar.google.fi/citations?user=hynpXPYAAAAJ&hl=fi 

Post Doc Researcher, Dr. Rer. Pol. Kaisa Matschoss  (cv attached) 

Finnish 
Environment 
Institute, Syke 

Director, Dr Mikael Hilden (cv attached)  

Head of Group, Dr. Eeva Primmer, http://scholar.google.fi/citations?user=Da6caq0AAAAJ&hl=fi&oi=ao  

Dr. Hanna-Liisa Kangas, Syke 

Aalto 
University 
School of Art 
and Design 

Professor Sampsa Hyysalo (cv attached) 

University Lecturer Mikko Jalas https://people.aalto.fi/pdf/108097.pdf  

Cindy Kohtala https://people.aalto.fi/index.html?profilepage=isfor#!cindy_kohtala  

Tatu Marttila http://www2.uiah.fi/~tmarttil/Portfolio/index.php  

VTT Professor Miimu Airaksinen (cv attached) 

Senior Scientists Nina Wessberg http://www.researchgate.net/profile/Nina_Wessberg/publications  

VATT Senior Researcher Kimmo Ollikka https://sites.google.com/site/kimmoollikka/cv  

Motiva Head of Unit Päivi Laitila (cv attached) 

Group Leader Timo Määttä, Group Leader Irmeli Mikkonen, Communications Manager Leila Timonen 
www.motiva.fi/en   

City of 
Lappeenranta 

Development Manager, Markku Heinonen (cv attached)  

Finpro http://www.finpro.fi/web/finpro-eng 

Heureka http://www.heureka.fi/en/about-heureka  

 

https://people.aalto.fi/index.html?profilepage=isfor#!armi_temmes
https://people.aalto.fi/index.html?profilepage=isfor#!erkki_ormala
https://aalto-fi.academia.edu/Jounikjuntunen/CurriculumVitae
https://aalto-fi.academia.edu/Jounikjuntunen/CurriculumVitae
http://research.lut.fi/converis-lut/publicweb/person/9147?show=PUBLICATION&publyear=&type=All&endDate=&publyear=&lang=1
http://research.lut.fi/converis-lut/publicweb/person/9147?show=PUBLICATION&publyear=&type=All&endDate=&publyear=&lang=1
http://research.lut.fi/converis-lut/publicweb/person/8938?show=PUBLICATION&publyear=&type=All&endDate=&publyear=&lang=1
http://research.lut.fi/converis-lut/publicweb/person/8938?show=PUBLICATION&publyear=&type=All&endDate=&publyear=&lang=1
http://scholar.google.com/citations?user=r59jVEUAAAAJ&hl=fi
http://scholar.google.com/citations?user=2hecKxEAAAAJ
http://scholar.google.com/citations?user=JaYe2iMAAAAJ&hl=fi
http://www.sussex.ac.uk/profiles/328393
http://scholar.google.fi/citations?user=hynpXPYAAAAJ&hl=fi
http://scholar.google.fi/citations?user=Da6caq0AAAAJ&hl=fi&oi=ao
https://people.aalto.fi/pdf/108097.pdf
https://people.aalto.fi/index.html?profilepage=isfor#!cindy_kohtala
http://www2.uiah.fi/~tmarttil/Portfolio/index.php
http://www.researchgate.net/profile/Nina_Wessberg/publications
https://sites.google.com/site/kimmoollikka/cv
http://www.motiva.fi/en
http://www.finpro.fi/web/finpro-eng
http://www.heureka.fi/en/about-heureka
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7. INTERACTION PLAN  

7.1 Objectives of interaction 

Emerging technologies are likely to have unforeseen impacts and they often fall into an institutional void 
(Hajer 2003) with few tools to govern them. They thus lead to a move from old models of governance into 
ones that take place in new spaces- such as in markets, business or scientific networks, partnerships between 
different actors as well as into lesser extent in conventional policy and politics (Hajer and Wagenaar 2003). 
Governance and political decision making until now has often been unable to identify in advance many of 
the most profound impacts of technological innovation (e.g. Stilgoe et al. 2013). Hence, we need new hybrid 
forums that will enable the Finnish society to govern and take into account the interests and debates related 
to emerging disruptive technologies.  

The overall objective of the continuous wide engagement activities undertaken throughout project is to 
facilitate the translation of the outcomes into socially desirable and acceptable ends. This will be achieved 
through inclusive and deliberative processes with specific stakeholders and the public. SET will through this 
provide a generalizable framework of governance on potentially transformative technologies.  

Therefore, in addition to offering concrete opportunities e.g. for novel business innovations in cleantech for 
export, the engagement aims at supporting the emergence of tools for flexible governance, management 
and control of transformative technologies that reduce technological lock-in, entrenchment, closure or 
possibly pathological path dependencies. 

The engagement with a wide variety of stakeholders that not always share the same views is based on: 1) 
anticipation (description and analysis of intended and potentially unintended impacts of SET supported by 
foresight, technology assessment and scenario development methods) and 2) reflection of uncertainties, 
risks and areas of public and stakeholder ignorance as well as educational needs. Through these activities 
SET-project is designed to be an iterative, continuous and flexible process of adaptive learning. 

The project will utilise different forms of engagement to facilitate and research technological disruption and 
its institutional capacity in Finland. The engagement has four primary objectives, which target four primary 
user groups of research:    

a) Codesign experiments and institutional capacity building with associated partners and existing networks 
b) Cocreate the details of research and ensure wide adoption of results with change maker network and 

panels including the technology, user and policy panels 
c) Ensure deep and wide civil society engagement with future changes with citizen and expert networks and 

events in public dialogue 
d) Introduce and apply transition management as policy tool in Finnish context with transition arena. 

7.2 Target groups, partners, beneficiaries and stakeholders 

The overall structure of interaction of SET consortium is documented in figure 2. 

 

 

Figure 2. The structure of engagement in the SET-project  
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The deepest level of collaboration in the SET consortium has been organized by inviting selected institutional 
capacity builders and experimenters inside the consortium as partners to ensure they not only are committed 
to reconfiguring and experimenting their activities with the SET consortium, but also in practice have time 
and resources to do so. Temporally extended codesign engagement has been shown to be a prerequisite for 
institutional change and adjustment related to new technologies and organizations (eg. Voss et al. 2009; 
Botero & Hyysalo 2013; Kensing & Pipek 2013).  

Motiva participates in WP4 of SET (Competence development: Societal learning through experimentation), 
in particular, by developing permanent structures for a culture of experimentation and offering its experience 
from the BUILDUP Skills Programme to Task 4.4 (identification of vocational training needs on the basis of 
experiments and pilots). Motiva will take charge of platforms and networks for information exchange and 
learning for smart energy pilots and experiments developed in SET. 

City of Lappeenranta participates in the development and evaluation of domestic demonstration 
environments for smart energy (WP4). Together with WP2, the City of Lappeenranta investigates ways in 
which innovative urban environments can support smart energy innovation and disseminates the results to 
other HINKU/Carbon-Neutral Municipalities and other municipalities in Finland and abroad. Through SET, a 
permanent innovation environment for smart energy is created in Lappeenranta. 

Finpro/CleanTech Finland participates in the dissemination of the results of SET and in the development of 
new services on the basis of needs identified in SET research. Appropriate domestic and international 
demonstration environments for smart energy solutions are identified and developed in collaboration with 
WP2, WP3 and WP4. Finpro disseminates the results of SET, especially Finnish success stories, internationally 
via the CleanTech Finland brand. 

Heureka Science Center participates in the dissemination of the results of SET through their exhibitions on 
future of electricity, Finland in the year 2067 and their outdoors exhibition. Together with WP2 and WP6, 
Heureka investigates ways in which smart energy innovation can be incorporated in public exhibition spaces 
and how exhibition spaces can be integrated into acting as innovation platform for smart energy 
technologies.  

A wider constituency of changemakers has been built through letters of intent to co-create societally relevant 
and effective research plan and its application and potential adjustment. Section 8.3. documents the forms 
in which they are engaged. 
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Table 3.  Forms and means of engagement with contacted stakeholders 

CHANGEMAKERS: Intensive engagement  BENEFICIARIES AND STAKEHOLDERS: broad engagement 
channels 

Technology panel (letters of commitment attached)  Industry, through existing events and networks  

Technology Panel with 30 Finnish companies such as ABB, 
CleanTech Invest, Eneron, Ensto, Loiste Sähköverkot, 
Mäntsälän sähkö, Oilon Scancool, The Switch  and 

RYM SHOK, CLEEN SHOK, DIGILE SHOK, Forum Virium 
Helsinki 

 Cleantech Finland, Slush, SHOKs 

Kickoff at Global Cleantech Summit 

Adato Energy Oy’s Annual Energy Day  

Finnish Local Renewable Energy Association 

Policy panel (letters of commitment attached)  Policy and politicians 

Ministry of Employment and Economy, Enterprise and 
Innovation Department 

Ministry of Employment and the Economy,  Energy 
Department 

Ministry of the Environment 

Energy Authority 

Confederation of Finnish Industries 

Finnish Energy Industries 

Finnish Local Renewable Energy Association,WWF, The 
Finnish Association for Nature Conservation (FANC)  

The Finnish Real Estate Federation  

Finnish Industrial Unions TP 

 Commerce Committee and the Committee for the Future of 
the Finnish parliament 

Working groups of the ministries (relating to cleantech and 
energy) 

SITRA’s experiments (such as Smart Clean with City of 
Helsinki, Vantaa and Espoo) 

Carbon Neutral Municipality Initiative 

VNK Strategic research seminars  

Expert Panel for the Committee for Sustainable Development 

 

User panel  Media and social media 

Lead user network 

Pilot participants (from HINKU - Carbon Neutral 
Municipalities, Maas companies, building operators) 

 

 Events presence through HEUREKA exhibitions (see above) 

The Science Forum 

Carbon Neutral Municipality Initiative 

Interactive website  

Social media presence in FB, Linked in, Twitter networks 

Updating Finnish Wikipedia regarding consortium area eg. 
technology transitions, smart energy, public engagement  

 

The project will engage also an international scientific advisory board. Engagement with the SAB ensures the 
international relevance and high scientific quality of the results of the research. SET acts as a gatekeeper, 
inviting internationally known experts to provide inspiration and different views due to its wide international 
network and commitments to participation has been obtained for example from Stockholm Environment 
Institute (Research Director Dr Måns Nilsson), Aalborg University (Professor Brian Vad Mathiesen), University 
of Sussex, SPRU (Professor Johan Schot) and Fraunhofer ISI, Dr. Karoline Rogge. 

7.3 Means of interaction 

Engagement with different parties will be executed according to an individual plan tailored to the needs of 
the target group. The change agents, policy, industry and civil society actors listed in table 3 are interacted 
with in three ways. 1) These actors have been consulted in the creation of the research to ensure its relevance 
to them. 2) Subsections of change makers are invited into technology panel, policy panel and citizen panel to 
engage directly in the formation and exploration of institutional change possibilities suggested by SET 
consortium research (see WP6). 3) This wide network is used in dissemination of key findings and in 
determining the right venues and discussions where consortia results can have the desired impact in Finnish 
society. The final form of engagement is the formation of transition arena and group from within the change 
maker and citizen networks described in WP 6. 

We, thus, support engagements with different user groups in specifically tailored ways (see WP6). Along with 
more standard repertoire for engagement (participating through existing social media groups in linked-in, FB 
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and Twitter as well as ordinary workshops depending on their merits in specific situation, see eg. Hyysalo, 
2009) we experiment with advanced means to facilitate engagement with future technologies, as described 
in WP6.  

SET consortium is thus specifically tailored to ensure wide dissemination and adoption of its results: both 
substantive ones and procedural ones. The first transition arena group in Finland is expected to raise interest 
in the topic that extends beyond the funding period. The change makers engaged in SET will carry their 
experiences forward and benefit from new ways interaction with one another and the researchers well 
beyond the funding period. In order to ensure a deep engagement with the beneficiaries and stakeholders 
of the project, the project will agree with interested organizations of an “SET-ambassador” visit in their 
organization for few weeks to aid in realization of lessons learned from the project – MEE and ME have 
already expressed their interest. 

7.4 Responsibilities and Implementation 

The consortium has a strong track record in all aspects public and policy engagement. The research plan 
includes a strong interactive element and has resourced these activities accordingly. The engagement 
activities are led by consortium leader, prof. Raimo Lovio, and WP leaders devote at least 10% of their time. 
Lovio, who has long expertise in the analysis of emerging industries and good policy and industry networks 
in cleantech and energy technology areas.  The SET consortium has designated a team to aide realization of 
engagement, lead by WP6 leader prof. Hyysalo, professor of CoDesign and winner of 2010 Academy of 
Finland Social Impact of Research. The team consists of experienced public and policy engagement 
researchers.  

 Dr. Heiskanen, Dr. Rask and Dr. Matschoss, and Dr. Kangas focus on innovative public engagement 
methods in dynamic governance. Dr. Mikko Rask and Dr. Kaisa Matschoss lead EU FP7 Public Engagement 
for Horizon 2020 (PE2020, 2014-2016), which focuses on researching the most innovative public 
engagement methods in dynamic governance. Dr. Eva Heiskanen has run several EU FP6 and FP7 
consortia that deal with social acceptance of emerging technologies.  

 Prof. Hildén, Dr. Kivimaa and Dr. Kangas lead policy engagement. In SET consortium Prof Hildén, Prof 
Lovio, Prof. Stirling, Dr Rogge, Dr. Heiskanen, Dr. Kivimaa have all specialized in policy informing research 
and developed it for over a decade.   

 Prof. Lovio and Prof. Temmes and DI Auvinen lead industry engagement, in which they have long 
academic and industry experience   

 Designing and implementing interim and ex-post evaluations of engagement forms is done as part of 
WP6 and lead by Prof. Hyysalo together with evaluation specialists Dr. Kivimaa and Dr. Heiskanen.  

This mix of competences and dedicated responsibilities ensures that SET is able to communicate and engage 
in cocreation with a wide range of actors. The engagement with the international scientific advisory board 
ensures the international relevance and high scientific quality of the results of the research. 

7.5 Schedule & Utilization after the funding period 

The engagement activities are an integral part of SET consortium’s overall timeline, see figure 1 for specifics. 
The most important scheduling is as follows: dialogue and interaction with the main stakeholder groups will 
be initiated right from the beginning of the project with a launching the project in The Global Cleantech 
Summit September 8-10, 2015 in Month 2 of the project. Interactive web pages of the project will be created 
at the beginning of the project in M3. Technology panel will start convening in 2015, activities with user panel 
begin in 2016, Policy panel will convene in 2016, Transition Arena will be initiated in 2017. SET will organize 
special sessions on disruptive technologies in context of the National Science Days 2017 (agreed). Further 
citizen conferences will be held in 2019 and 2021. 

For measures taken to ascertain the continuation of results, see 7.3. Consortium parties will also continue 
the lines of research conducted in this consortium, ensuring the availability of their expertise in the post-
funding period. The wide groups of engaged individuals will also be encouraged to share their experiences in 
their networks and social media channels, which will create new communities and networks of ambassadors 
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for open energy transitions. In 2018 and 2020, international conferences will be organized to disseminate 
and discuss the research results and deliberate the future orientation of the research. 
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