
Chapter 10
Defining ‘Responsible’ in Responsible
Research and Innovation: The Case
of Quadruple Helix Innovation
in the Energy Sector in the Tampere Region

Yohannes Mehari, Elias Pekkola, Jonna Hjelt, Yuzhuo Cai, Jari Stenvall,
and Francisco Javier Ortega-Colomer

Abstract This paper aims to investigate the social innovation process in the inno-
vation ecosystem of the Tampere region, taking the energy sector as an example. It
focuses on analysing how responsible research and innovation (RRI) activities are
understood by regional stakeholders, particularly regarding how the roles of differ-
ent actors (universities, public agencies, industry, and citizens) are constituted, and
how different actors facilitate social innovation. The research questions are
approached by the conceptual framework of Quadruple Helix which is useful for
understanding the roles of citizens and interwoven fabric in innovation ecosystems,
including social innovation. Empirically, the paper is based on analysing qualitative
interviews with 12 stakeholders in the energy sector in Tampere. It is supplemented
by analysing national and regional documents related to energy policies and the role
of research and universities as well as citizens in sustainable (economic) develop-
ment. Based on our findings the responsibility in research and innovation activities is
not defined by utilising existing conceptual approaches or EU policies, such as RRI.
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The Key Points of the Chapter Are the Following
• Research and innovation systems are being challenged by global forces in terms

of knowledge, social networks, technology, and innovation.
• From a quadruple helix perspective, citizenship’s voice is key to RRI policies, but

it entails a big challenge.
• The paper provides empirical evidence on how different stakeholders understand

RRI activities in achieving social innovations.
• We conclude that democratic solutions are enabling social participation to solve

collective problems, like on energy.

1 Introduction

Finland has been regarded as a model case of the knowledge economy, characterised
by its greater dependence on specific key assets, such as knowledge, information,
and high quality of education to which business and public bodies increasingly
require access (Dahlman et al., 2006). Since the 2000s, Finland, among other Nordic
countries, has been ranked at the top of the lists in conditions of the quality of the life
of the citizens (Miettinen, 2013). The existence of a ‘virtuous cycle’ between strong
education, the welfare society and economic development has been pointed out as its
main source of national competitiveness (Castells & Himanen, 2002). However, this
relative success of the Finnish national research and innovation system is being
affected by changes at the global scale in terms of key driving forces: knowledge,
social networks, technology, and innovation (Schienstock & Hämäläinen, 2001).
This calls for a deep reflection not only on how universities can cope with such
global challenges from within and from outside, but also on how civil society can
participate in such a debate. Mostly due to the digital transformation, the techno-
logical environment is changing rapidly (Appio et al., 2021). Changes are not only
technological but increasingly social and institutional (Boschma, 2005), which
explains why such new economic possibilities—for instance, through digitalisation
and business model innovations, that in turn have radically changed the economic
field—are expected to be also socially innovative (Dahlman et al., 2006;
Karhunmaa, 2019; Şener & Sarıdoğan, 2011; Schienstock & Hämäläinen, 2001).

Hence, the ability to understand technological possibilities and to figure out how
to ease the means by which to collaborate and to create value are essential (Ritala &
Hurmelinna-Laukkanen, 2009); likewise, so is the need for better co-operation
between the actors at regional levels (OECD, 2017: 21). The changing dynamic in
innovation processes can be captured by the concepts, such as Responsible Research
and Innovation (RRI) and the Quadruple Helix, both of which are aimed to bridge
the gap between society and research actors in order to achieve sustainable devel-
opment. The RRI concept has become popular across Europe and the world, over the
past few decades (Owen et al., 2012). The term RRI has been brought to the fore by
policy makers and funding agencies, as a cross-cutting issue of the European
Commission (EC) Horizon 2020 programme that aims at bridging the gap between
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society, research, and innovation (de Saille, 2015). Indeed, the term RRI was
introduced to avoid the reductionist view of purely technological innovation (Burget
et al., 2017). RRI has also attracted the attention of academic scholars over the past
decade. As such, various attempts have been made to establish a comprehensive
conceptual framework that guides its core dimensions (Stilgoe et al., 2013;
Yaghmaei, 2018). In the last two decades, there has been a growing role of citizens
in contributing their points of view on ethical problems, such as risk management
and legal aspects and socioeconomic issues related to new technologies, which give
way to a change in paradigm for ‘public understanding of science’ (Hennen, 2013).
From a policy perspective, one key milestone is found in the call for dialogue of the
European citizen in 2001 (EC, 2001), where the promotion of participatory pro-
cesses of technology assessment was key to underpin “public debate, knowledge-
sharing and scrutiny of policy makers and experts”, in areas like genetically modified
food (Zhao et al., 2015).

Nevertheless, numerous studies show that RRI lacks clarity and definition, both
in concept and practice (Owen et al., 2013). It appears that our understanding of RRI
is largely guided more by project-based administration definitions than by widely
accepted academic definitions, a finding that is supported by rigorous empirical
evidence (Burget et al., 2017). This in turn has led to multiple and yet divergent
perceptions and interpretations of the core concept of RRI and the role of practi-
tioners in its implementation (Owen & Pansera, 2019). In addition, studies show that
“less effort has been given to the empirical investigation of how RRI is perceived
and practised” (Christensen et al., 2020, p. 361).

Therefore, the research question of this paper is how responsible research and
innovation activities are understood by regional stakeholders? The answer to this
question is key to understand the roles of different actors (universities, public
agencies, industry, and citizens) in RRI activities in achieving social innovations.
The chapter explores the case of the Tampere region’s social innovation process in
the energy sector. Specifically, the focus is on how different stakeholders understand
the concepts of ‘innovation’ and ‘responsible’ in the context of the quadruple helix.

The chapter is organised as follows. The next section summarises the perspective
of the Helices on RRI and stakeholders. The third section describes the perceptions
of different actors on RRI. The fourth section presents the methodology used,
followed by a description of the data. The results are shown in the fifth section.
Finally, we discuss and conclude the main results obtained in the sixth section.

2 RRI and Stakeholders: The Perspective of the Helices

The concept of RRI was originally introduced by René von Schomberg (2001),
working for the Governance and Ethics Unit of the European Commission. Thus,
RRI was originally proposed as a policy concept around which academic discussions
have been initiated. Probably because of the use of the concept in the Commission’s
funding instruments RRI was defined mainly from an administrative perspective
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(von Schomberg, 2001). Next. the concept has been embedded to EU-Horizons 2020
funding instrument and thus the vocabulary of it has been widely (and sometimes
forcedly) used. Yet, the basic questions responsible for what? and to whom? are
questions which are still difficult to operationalise at the EU level as well as in local
contexts.

However, such an administrative approach to define the term RRI has been
criticised for lacking depth and not being effective in guiding scholarly research
on the theme (Burget et al., 2017). Based on a comprehensive review of the literature
dealing with RRI, Burget et al. (2017) provide a more academic definition of RRI.

RRI is an attempt to govern the process of research and innovation with the aim of
democratically including, early on, all parties concerned in anticipating and discerning
how research and innovation can or may benefit society. ‘Anticipating’ means that there
should be an imaginative effort in trying to see how a piece of research or a product could
evolve in the future. ‘Discerning’ means that one should always apply judgment to see if the
future ‘imagined’ is something desirable and act accordingly.

Consequently, RRI, both from an administrative and from an academic viewpoint,
contains the idea of involvement of societal stakeholders in the process. Hence, RRI
is more than a standard or a procedure by which to reach desired goals. Based on
these approaches, the citizens and other societal actors play a key role in research and
innovation activities, not only as legitimisers (participants and users), but also as
co-producers.

To deeply understand RRI, one has to take into account that it does not emerge
from out of the blue. It has a strong family resemblance with many other innovation-
related concepts and descriptions of changes in society, e.g. in the transition from
innovation systems (Lundvall, 1992) to innovation ecosystems (Carayannis et al.,
2018). Compared to innovation systems, the concept of an innovation ecosystem
accentuates the ecologic aspect, sustainable dimension, co-creation processes and
co-innovation networking in cross-geographical contexts (Cai et al., 2019; Cai &
Etzkowitz, 2020). As such, recent theoretical elaborations on innovation ecosystems
may provide the most relevant analytical tools for empirical studies on issues related
to RRI.

In such context, Carayannis and Campbell (2009) proposed the Quadruple Helix
model of innovation as an conceptual tool to analyse actors and their interactions in
an innovation ecosystem. The Quadruple Helix model was developed by incorpo-
rating the public or civil society as the fourth helix into the Triple Helix model of
university-industry-government for innovation and entrepreneurship, originated by
Etzkowitz and Leydesdorff (1995).

While the Triple Helix represents a basic core model of innovation for the
knowledge economy, the Quadruple Helix describes the knowledge society and
knowledge democracy. This corroborates other scholars’ observation that the Qua-
druple Helix model has been considered more suitable for addressing new features in
the knowledge production and innovation processes that are characterised by RRI
and the participation of citizens (De Oliveira Monteiro & Carayannis, 2017; Miller
et al., 2018).

In this paper, we use the Quadruple Helix approach to direct our focus from
individual projects and RRI activities towards the more ‘systemic’ understanding of
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RRI and especially the role of different stakeholders in the definitions of ‘responsi-
ble’ and ‘innovation’ in the regional innovation environment. In the next section, a
discussion of the role of different actors, forming the quadruple helix, in RRI is
presented.

3 An Analytical Framework: Perceptions and the Role
of Stakeholders in RRI

This section informs the analytical framework of the study. It briefly touches upon
previous analyses of different actors’ perspectives on RRI. It specifically focuses on
how actors, as explained in the Quadruple Helix, perceive their roles in promoting
RRI, define the concept of ‘responsible’, and understand the social innovation
processes. The focus on investigating the perception and practices of stakeholders
in RRI is mainly because there is dearth of empirical evidence on how RRI is
perceived and practised by the main actors (e.g., see Blok, et al., 2015; Christensen
et al., 2020). The analytical framework of the study is guided by the Quadruple Helix
framework that postulates the dynamic participation and interaction of university,
industry, government, and the public in innovation processes.

3.1 RRI in Higher Education Institutions and Research
Institutes

Studies show that RRI is gaining central ground in core missions of Higher Educa-
tion Institutions (HEIs, hereafter). The increasing impact of scientific innovation in
society necessitates the need for greater public accountability, participation, and
responsibility (Bozeman & Sarewitz, 2011; Stilgoe et al., 2013). HEIs are now under
constant pressure to align research with societal needs and to create systems in which
public agents participate in research processes, which are guaranteed by the
increased public influence on setting research agendas and evaluating the social
impact of research results. However, the process of including RRI in HEIs’ strategic
plans have shown mixed results, both in perceptions and practical dimensions.

The perception of the academic community towards the concept and implemen-
tation of RRI in HEIs and its role could be seen from two conceptual perspectives:
‘science for society’, also known as ´product-oriented RRI’, in which the product of
research is determined by its practical urgency and social desirability, and ‘science
with society’, which is ‘process oriented’ and whereby public participation is
emphasised in the process of research (Macnaghten, 2016; Stilgoe et al., 2013; &
von Schomberg, 2011). A study conducted by Carrier and Gartzlaff (2020) eluci-
dated that the scientific community have shown a positive attitude towards the
emergence of RRI as strategic actions of universities. They tend to view their
interactions and roles with society as responses that emerge from commitments to
public duty and accountability (Burchell, 2015; Carrier & Gartzlaff, 2020).
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Under the perspective of ‘science for society’ and despite having a positive
perception, the academic community has raised important concerns about the
involvement of public agents in research and innovation processes. For example,
there are fears that the efforts to provide unfettered access to the ‘uninformed’ public
agents would result in ‘bias of societal agents’ in the research and innovation
processes that could jeopardise the integrity and acceptability of the research results
and innovation products. In other words, the academic community ‘tend to perceive
the general public as lacking the knowledge necessary for understanding research
findings’ (Carrier & Gartzlaff, 2020, p. 151). Therefore, for the academic commu-
nity, the role of HEIs in public commitment should largely focus on science
education and the dissemination of information (Carrier & Gartzlaff, 2020). Simi-
larly, the perspective of ‘science with society’ is associated with the belief that
increasing public accountability may endanger academic freedom and the institu-
tional autonomy that academia and universities have enjoyed for years. In addition,
researchers hold the view that the mere focus on public accountability and social
desirability would only excel at the expense of basic research by RRI procedures.

3.2 RRI in Industry or Business

The emergence of RRI as a new concept has brought opportunities and challenges to
industries and businesses in their roles in society and the environment in which they
function. On the one hand, there is the rapid pace of innovation and the pressures
industries face to remain competitive in the market; on the other hand, there are the
pressures to ‘maintain public trust through innovation that generates both social
value and economic returns’ (Martinuzzi et al., 2018) and has created extra pressures
to main the equilibrium between keeping efficiency and social values. In the context
of industry, research and innovation can be responsible if they meet the standards set
for environment, ethics, social value and politics.

Although there is now a large body of academic research on RRI, it is struggling
to have an effect on the industrial community, since many of the principles,
taxonomy, methods, and methodologies are not compatible with current industrial
practices (Dreyer et al., 2017). This appears to create misunderstandings and dis-
agreements between the parties as to where and how industry fits into the central
tenants of RRI (Dreyer et al., 2017). For example, the engagement of industries in
sustainable and positive societal impact activities are to be recognised by RRI
researchers, nor is the research on RRI fully adopted by industry. In other words,
the industry community perceive that RRI researchers follow a reductionist approach
that disregards ongoing work in related fields and therefore fails to have an impact on
innovation governance (Dreyer et al., 2017). Accordingly, from the perspective of
the industry or business community, the current RRI framework does not properly
reflect established business practices on innovation and fails to observe parallel
development such as the debates of CSV and CSR (Dreyer et al., 2017).

Even though the relationship between RRI and industries or businesses is not
guided by a clearly and comprehensively established framework, some of the central
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themes—such as industry or business motivations for adopting RRI, the state of
implementation of concrete RRI practices, the role of stakeholders in responsible
innovation processes, as well as drivers and barriers to the further diffusion of RRI in
industry—have attracted the attention of researchers and practitioners (e.g., see
Martinuzzi et al., 2018), and these highlight the relevance of RRI for industries
(Chatfield et al., 2017).

3.3 RRI and Public Policy Actors

Under the umbrella of the policy structures of the European Union (EU), the concept
of RRI focuses on a ‘new social contract’ establishing a ‘shared responsibility
between science, policy and society’, to pave the way for science to contribute to
societal development (de Saille, 2015; EC, 2009). Within the principle of RRI, the
emphasis on relating science and society is considered a paradigm shift from the
‘republic of science’ (Polanyi, 1962) model that advocates for the separation of
science and political, social and ethical values, to the rather systematically interre-
lated approach in which science and society are seen as complementary and sup-
portive of each other for the betterment of society (Sturgis & Nick, 2004; de Saille,
2015). In general, studies show that, even though most organisations are unfamiliar
with RRI, they ‘employ diverse perceptions of responsibility and mechanisms to
promote it’ (Christensen et al., 2020, p. 360).

3.4 RRI in Citizens and Civil Societies

The participation of citizens and civil societies in RRI, also commonly known as
public engagement, involves cocreating the future with the public and civil society
organisations that deliberate on issues of science and technology (EC, 2009). The
focus is mainly on creating the platform for ethical value-laden issues to be explored
and targets for inclusiveness, transparency, diversity, and creativity to be incorpo-
rated into the RRI process (EC, 2009). Societal engagement is a key pillar of RRI
that focuses on making science, technology, and innovation relevant, transparent,
interactive, and responsive (Bauer et al., 2021). Proponents of RRI argue that, not
only does RRI balance the economic imperative of innovation with societal needs
and expectations (Owen et al., 2013; Von Schomberg & Blok, 2019), but it also
advocates for societal engagement in research and innovation processes (Burget
et al., 2017).

Even though societal or public engagement is the central dimension of RRI,
studies show that the concept lacks clarity in terms of use, requirements, and
application (Bauer et al., 2021). Underlining this gap, Bauer et al. (2021) identified
five key dimensions that frame the requirements and challenges for societal engage-
ment in RRI processes. These distinct dimensions are comprised of the purpose of
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societal engagement (de Saille, 2015), who to engage (Strand et al., 2015) when the
engagement occurs (Asante et al., 2014), how to engage (Asante et al., 2014), and
the framing of STI in engagement processes (de Saille, 2015). As a result, Bauer
et al. (2021) concluded that the main purpose of societal engagement in RRI is to
target the improvement of citizens’ participation in STI decision-making processes.
To do this, they call for inclusiveness or a balanced view of all actors who are
affected by the process. In addition, they underlined continuous engagement and a
two-way communication between experts, stakeholders, and citizens. Finally, they
underscore the importance of preserving ethics, societal needs, values, and concerns
in the overall engagement processes in RRI. Bauer et al. (2021) identified two key
challenges in advancing societal engagement in RRI: politicisation of S&T, and new
interpretation of the often-lamented ineffectiveness of participation.

As shown in Table 10.1, the four major actors show subtle differences in their
perception of responsibility in the context of RRI (Christensen et al., 2020). The
major differences appear to rest on their implementation approach of RRI. For
example, academics define ‘responsible’ from their internal perspective that is
‘quite formalised and internally focussed in their effort to promote responsible
research, but a large proportion of them also host or support open science events’
(Christensen et al., 2020, p. 368). Academics view responsibility from the prism of
‘duty that arises from taking public money’ (Carrier & Gartzlaff, 2020, p. 151),
however, they see the general public as ‘ill informed, irrational and biased’, and thus
public participation in research and innovation processes should be limited to
specific tasks, such as science education and dissemination events (Carrier &
Gartzlaff, 2020, p. 151).

The perception and role of businesses and industries in RRI are guided by two
important challenges the sector has faced: the rapid global race to innovate to
maintain competitive advantage (Herrera, 2015), and the efforts to win public trust
in business (Bies, 2014; Martinuzzi et al., 2018). Like universities, businesses and
industries tend to be internally focussed and more likely to formalise their efforts in
organisational strategies. In other words, they synchronise principles of responsibil-
ity in their strategies and policies. Therefore, business and industries define RRI as
an effort to find sustainable solutions that are environmentally friendly, ethically
acceptable, socially valuable processes of research and innovation (Chatfield et al.,
2017; Christensen et al., 2020; Dreyer et al., 2017; Martinuzzi et al., 2018).

Even though the importance of public engagement in RRI receives support from
policy makers and researchers, there seem to be differences on the ethical and
societal aspects of the goal of innovation practices that should be achieved respon-
sibly (Blok et al., 2015). Unlike industries and universities, citizens or civic organi-
sations tend to be outward oriented in their approach to RRI. Citizens or civic
organisations focus on collaborating with others, hosting science events, engaging
in campaigns and advocacy to influence policies (Christensen et al., 2020). There-
fore, citizens view their role in RRI as continuous engagement and a two-way
communication between experts, stakeholders, and citizens (e.g., Owen et al.,
2013; Von Schomberg & Blok, 2019); they define the concept of ‘responsible’ in
relation to cocreating the future with the public and civil society organisations with
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which they deliberate on issues of science and technology (Burget et al., 2017;
Chatfield et al., 2017; Christensen et al., 2020; de Saille, 2015).

Empirical studies show that public policy agents or governments have been
concerned about research practices and its results. Specifically, they focus on aspects
of ethics as well as transparency and Open Access. (e.g., see Christensen et al.,
2020). Their role in promoting RRI practices is mainly guided by the position they
hold as funders. For example, they are keen to set standards of responsibility-related
requirements for applicants in funding application processes. They encourage appli-
cants that focus on research integrity, RRI, gender equality, ethics, Open Access
publishing or public engagement events (Christensen et al., 2020). In other words,
they use funding-specific tools to incentivise responsible practices. Therefore, for
public policy makers, the concept of ‘responsible’ is ensured when stakeholders are
involved in incorporating relevant ethical and societal aspects into innovation
practices and achieving desirable goals (e.g., see Christensen et al., 2020; de Saille,
2015; EC, 2009; Sturgis & Nick, 2004).

4 Method and Data

The empirical data is collected in part as an EU-funded project in Responsible
Research and Innovation Learning (RRIL), of one-year duration, comprising a
consortium of universities from Finland, Poland and Spain: Universitat Rovira i
Virgili, Spain; Tampere University, Finland; Kozminsk University, Poland. RRIL
focuses on the development of three learning modules: public engagement, gender
equality and ethics (in the knowledge fields, energy and economy), and testing the
learning modules in innovative environments based on interactive real-problem
approaches.

The method used in this report follows qualitative evaluation research; research
material has been analysed for content. Qualitative content analysis is theory-
bounded, based on data collected through interviews. Interviewees were from higher
education, public research institutes, business, city and region. The interviewees
were not part of project but were considered as possible beneficiaries of the project
out comes. These interviewees offer helix perspective to the RRI in energy sector
and evaluate the possible roles and impacts of citizens involvement. Theory follows
the RRI definition and has been used as a framework for thematic and semi-
structured questionnaires. The aim was to evaluate how the RRI concept is known
and used in R&I practice or what kind of other concepts or policies are used.

The data is collected from 12 interviewees in a cross-sectional study. Interviews
were made during October to December 2019 and analysed during the same period.
Interviewees were from the city and region (3), companies (3), universities (4) and
public research institutions (2). The time for one interview was approximately one
hour. Interviewees were from the Tampere region and were selected based on
different professional knowledge areas and understanding of research and innova-
tion in practice. More detailed information on the interviewees can be found in
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Appendix 1. The questions were semi-structured, using thematic analysis. The
questions were the same for all interviewees and followed the same order. The
study was conducted mainly in the context of energy-related business, using RRI as
a framework.

In addition to the semi-structured interviews, a document analysis related to the
national and regional innovation systems is conducted. Moreover, a discussion on
the national innovation system is presented since Finland is a small nation and
regional actors are closely connected to the national system, and the distinction
between the national and regional innovation systems is difficult to make. The
documents analysed for this paper are listed in Appendix 1.

5 RRI in the Quadruple Helix of Innovation in the Tampere
Region

5.1 The Roles of Stakeholders in Finnish National
Innovation

Typical for Finland is that it has one of the largest numbers of researchers (OECD,
2017) and the funding for instance for universities and overall, to the R&I comes
predominantly from the government. (OECD, 2017). The Finnish government has
declared its strategic goal of promoting Finland as the most competent environment
for innovation and experimentation by 2030. The intention is to enhance the
knowledge base, to develop knowledge platforms and growth ecosystems and to
encourage companies towards internationality (Valtioneuvosto, 2019). Strategic
implementation is required in the regions where innovation actors interact and create
close networks between universities, research centres and companies (Pirkanmaan
liitto, 2017). The main actors in the Finnish innovation systems are large companies
and public sector municipalities, although there have been efforts to promote
involvement of small and medium-sized enterprises (SMEs, hereafter) around
growth and internationality (Tilastokeskus, 2017a, b, 2018).

Public sector is involved in development of research and innovation activities in
all levels of governance from the cabinet of ministers to local government. The
Research and Innovation Council is the Finnish government’s advisory body, which
is responsible for the strategic development and coordination of the Finnish national
innovation system as a whole. The Council promotes the R&I policy that supports
the Finnish wellbeing, growth and sustainable competitiveness in global competition
(OECD, 2017; Dahlman et al., 2006; Valtioneuvosto, 2019). The Ministry of
Education and Culture is responsible for higher education and for policy targets in
science together with Academy of Finland (that is a semi-independent state agency
under the Ministry) as well as development higher education policies together with
the universities and polytechnics. Nationally, Finnish cities and municipalities are
expected to promote a business-friendly environment, and the Ministry of Economic
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Affairs and Employment and its regional branches encourages companies to
embrace sustainable growth and productivity (Työ- ja elinkeinoministeriö (TEM)
2019; 2019/1; 2019/2). Business Finland functions as the Ministry of Employment
and Economy and accelerates the global growth of companies and their ability to
foster international growth and ecosystems (Dahlman et al., 2006; Business Finland,
2017). In Tampere region the most important actor is the city council of Tampere.

As important part of innovation system Finland has 12 research universities,
22 universities of applied sciences all funded publicly. Prior 2019 there were three
HEIs in Tampere region. Currently all institutions are operating under one founda-
tion as a university of applied sciences and as a merger university formed from
former technical university and comprehensive university. In addition, there are
several governmental research institutions that promote research and innovation.
These include the Technical Research Centre (VTT), the Natural Resources Institute
(LUKE), the National Institute for Health and Welfare (THL) and the Government
Institute for Economic Research (VATT). In the Tampere region, VTT is an
influential actor in R&I efforts among multidimensional universities.

Business is mentioned as one of the main platforms for R&D activities and one of
the main beneficiaries of the national innovation system, as a knowledge and
competence user as well as the main dynamo keeping innovation activity and
production alive. In Finnish industry structure, large companies are very influential
even though there have been efforts to enhance the influence and number of SME.
The work is still ongoing, as there have not yet been sufficient changes. Moreover, in
Finland there are only a few large companies and they operate in quite narrow
industry sectors. The need to widen industry sectors and the number of companies is
very essential to Finland (TEM, 2014, 2018, 2020; Tilastokeskus, 2005, 2017a, b,
2018; Valtioneuvosto 2019). Companies are often seen as beneficiaries of different
funding instruments and as a representative of ‘society’ as well as ‘economy’.

5.2 The Aim of Tampere Innovation Activities and the Role
of Stakeholders in Regional Innovation Strategy

The primary goals of the city of Tampere’s R&I strategy are to promote a closely
defined green, international and low-carbon community structure through sustain-
able development, digitalisation and an innovation ecosystem, in which both citizens
and businesses can grow and achieve well-being and an improved lifestyle. This is a
fertile area in which to cultivate social innovations and move forward from techno-
logical possibilities to producing service content based on new technologies and
technology architectures. The vision for the city of Tampere by 2025 is that Tampere
will be ‘superior in regeneration—sustainably growing’.

The strategic goals are to diversify and renew business activities and to increase
R&I investments. It is also important to ensure that the economy has the necessary
knowledge and capabilities to increase its ability in creating world-class companies
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and an innovation ecosystem. Business Tampere, the region’s economic develop-
ment agency, is promoting goals with the aim of working as a platform for different
networks. For instance, the Business Tampere programme, ‘Smart Tampere’, pro-
motes energy renewal and has the primary goals of impacting climate change
positively and developing energy efficiency.

In order to meet sustainable solutions, the R&I system requires better
co-operation between actors at regional levels (OECD, 2017). For instance, in the
Tampere region there is a type of living lab method called Hiedanranta, which
involves an innovation platform in the Tampere area. Different actors are involved
in this project platform, including companies, citizens, civil servants and researchers,
who, together, aim to create sustainable living conditions. There are also platforms
on which companies can create businesses and promote growth through special
networks, such as Demola, which connects companies, researchers and students
from the universities and polytechnics, in creating new solutions to various problems
in which the regional authorities are interested. However, it seems to be quite
difficult to get citizens involved in a reliable and valid way. Social innovations—
new ways to get together and for people to connect—may be needed to achieve this
interaction (Pirkanmaan liitto, 2014).

5.3 Responsible Research and Innovation in a Helix:
a Stakeholder View

From analysing the interviews, an emphasis is put on how the different actors of the
regional innovation system perceived their own role and the role of other actors in
RRI, how they define ‘responsible’ and what their overall understanding is of the
social innovations.

Interviewees from the business (industry) perspective defined responsibility as
the ability to ensure energy delivery for customers and keep up functioning systems.
Customers represent civil society at large, because energy companies’ infrastructure
is not competitive, although energy sales are; additionally, there are different kinds
of customers, such as households, industries, the public sector, and, moreover, the
city of Tampere is a company owner. Therefore, directly and indirectly, customers
are also taxpayers. The energy company is an interesting example of an actor in a
helix that does not easily fit into its own column. It could be analysed as a helix unto
itself. It is publicly owned and thus steered by the political dimension in the form of
an owner. It is operating as a limited company but producing both public good via
monopoly (energy transmission) and private good via the competitive market
(energy production). It has an historical and cultural heritage by which to consider
its customers as more than customers—namely, as citizens and residents of the
region.

From these multiple linking connections, energy impacts all our lives and comes
to surface if something goes wrong. Among customer perspectives, and because of
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how energy industries intertwine with the public sector, the interviewee underlined
that responsibility is not only the ability to diminish costs and use taxpayers’ money
in responsible ways, but also to choose responsible partners for research and
innovation projects.

Our business is long-term service business, [..] partners must be responsible then [..] we [..]
partner and our customers [..] will three times win, win-win-win, and it is responsible action.
(H5 business)

Therefore, the innovation process should be transparent, from goals to conclusions.

From an ethical point of view, it is essential to foster transparency about who manages and
leads the research and innovation and what are the estimated impacts to society at large.
(H6 business)

We solve companies’ problems [..] If public money is involved, [..] then it is essential to
justify how it will impact, what is the social point [..] that there is no impact, also justify.
(H8 academy)

The company’s responsibility is also declared in its strategy, where the mission is to
impact climate change through diminishing carbon emissions. This allows the
company to promote innovation projects that develop solutions to tackle these
kinds of wicked problems. This has had an impact on the company’s evaluation of
possible stakeholders and the clear focus on goals in innovation processes.

As mentioned, in the energy sector the real wicked problem is to respond to
climate change; therefore, there is the increasing need for multidimensional
approaches to define and create, e.g., green or renewable energy solutions. In
Finland, it is typical that research institutions hold good reputations for responsibility
in research and innovations among companies. This is a good starting point for the
quadruple helix of research and innovation.

If we want to add responsibility, then in practice we should make more collaborative
research. Co-operation in research. And the most effective way is that private money lead
and public money support. In this kind of model, the resource base is comprehensive. In my
opinion, in the public-private-partnership model, the responsibility is at its height.
(H6 business)

However, problems occur when there is a conflict of interests between the needs of
companies to innovate and those of researchers to promote basic or applied research.
Sometimes, defining the problem from different perspectives or interests seems
irrelevant.

We already have almost all solutions. [..] but what we need is changes in human behaviour
and in political processes. (H12 academy)

Interviewees from the public agency (city council) perspective defined responsibility
through social diversity in regional areas. Moreover, responsibility constituted
sustainable solutions to environmental questions such as carbon emissions and
circular economy. The typical, reductionistic approach to the responsibility issue
was the United Nations (UN) Sustainable Development Goals (SDGs, hereafter),
which is such a large concept, with 17 approaches, that it cannot be used as a
practical tool. There should be useful strategic choices allowing for concentration in
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one area, e.g., environmental, economic or social questions, even though in the
background other ethical dimension are also relevant. It is noteworthy that city
officials do not mention RRI or commission policies but rather refer to more global
UN-driven policies. I.e., in a city council, such as that of Tampere, a forerunner in
knowledge-based development and university collaboration, RRI as a policy concept
is not well known and thus does not have even reductionistic usage.

It is surprisingly difficult to promote sustainable road maps. It needs hard work. (H11 public
agency)

Moreover, there are no indicators to support responsibility in daily work, hence such
questions are on the public agencies’ own duty. In some projects, reporting on
participants’ gender is expected, and, in every project, it is expected that stake-
holders have decent records of salary and tax payments; most of the time, however,
ethical issues are the public agencies own interests. In other words, public actors
consider the responsible attitude as part of their daily work and value base; thus, if
they are involved in RRI activities, the responsible approach is taken into account, at
least for their own part. Also, public agencies thought that the quadruple perspective
can provide added value for innovation activities, if research, public agencies and
companies work together to produce solutions to different issues. However, they
have also noticed that research interests and the practical needs of business partners
or civil servants can sometimes be quite faraway from each other. The time horizon
and timetables or priorities may differ over time.

For instance, in some issues it is efficient to solve practical questions between
public agencies and companies, but the living lab area provided by the city of
Tampere has been useful for university projects and the ability to achieve funding
for research. Even though the benefits of the living lab area are obvious to the
co-operators, there are civil servants in the city of Tampere who do not always see
those benefits in the short-term needs and might question the willingness to maintain
the area. In these kinds of problems, it is essential that large companies make positive
statements about co-operation, as this is highly relevant to civil servants keeping up
the living lab conditions.

In many times from the beginning the aim is that research, companies, and cities co-operate.
Because if you leave some of these out, the problems may occur. Between cities and
companies, the process is more straight forward and sometimes needed, but if the city leaves
companies out, then the ambition may be quite high level. (H3 public agency)

From a public agency point of view, it is easier to work with companies than with
universities, the ambitions of which do not always resonate with practical needs. In
daily work, public agencies are expected to reveal understandable results, a point
made difficult by the different time horizons between research and development.
Interviewees from research (academia) defined responsibility as a way to work,
beginning from selection of partners and transparency in work practices.

Transparency to the partner selection, to the interaction, how to work together, [..] that things
are transparent, processes are transparent. (H2 academy)
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There are no institutional or regulative sanctions for lack of responsibility, but we
have a community system where these practices of responsibility are adopted.
Responsibility is realised in a good way when co-operation in wicked problems is
multidimensional.

Our challenges, problems, issues [..] major societal issues [..] are that kind of that anybody
cannot solve themselves. So, the only way is that we have to work together. (H10 public
agency)

Many interviewees pointed out that in Finland the typical approach to renewing
society is quite often technologically oriented. Now, in the midst of digital transfor-
mation, technological approaches are highly relevant and therefore many inter-
viewees underlined the need for a multidimensional approach. For instance, in
Finland, in technological research there should be also social and humanistic per-
spectives, to keep in mind that solutions are made for the people and with the people.
In this respect, a multidimensional approach is justified. Ethical acceptance, desir-
ability and sustainability should be featured more than they currently are, with the
social impact of technological solutions as the goal. The ex-ante evaluation in this
respect is valuable.

It is important that desirability is included (in innovation processes), because in traditional
user-centric research there has been acceptability dominance-perspective. (H4 academy)

As quadruple perspective researchers point out, it is important that research ques-
tions answer practical needs, and that knowledge is created in co-operation. New
knowledge can be used in planning processes in the city of Tampere and in business
developing processes, although researchers recognise that time horizons and tables
differ among actors. In this respect, researchers can support actors and organisations
in change processes and bring ambitious visions, knowledge and competence to the
co-operation. To foster co-operation and to ground it in practical ways, the inter-
viewees mentioned that a living lab type of social innovation is a good example of
fostering the quadruple helix approach in research and innovations.

Also, in Finland there are different kinds of innovation platforms like Hiedanranta and
Satama in energy field. (H1 business)

The important starting point is to create an ambitious vision for the desired goals,
define problems in multidisciplinary ways and allow pilots, experiments and collec-
tive learning in living lab areas. The government’s role is to provide this kind of area
and facilitate actions based on, e.g., new green solutions in energy, or circular
economy solutions in business, or social diversity in society.

There have been wishes from the public sector that they need tools and researched infor-
mation with which they can justify and argue their decisions. For instance, how to move
towards a circular economy or what it means in general in Finland ja what is the way to
go. (H7 academy)

Hiedanranta, a living lab, is a new district area in the city of Tampere and can be
understood as a platform for different actors to interact and solve problems via a
multidimensional approach. The role for public agencies in research and innovation
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processes in multi-level co-operation was frequently as a moderator between
research practices and business needs. For academics, the living lab is a good way
to create knowledge; for businesses, the living lab conditions make possible the
exploitation of knowledge and the development of profitable solutions. From the
quadruple helix point of view, where the perspective is on people, the Hiedanranta
living lab is a good example of how government, academics and business can
co-operate in making an effort to solve the most challenging social problems and
gather knowledge from experimentation along with citizenship.

Hiedanranta. [..] there is lot of research, there is city involved. [..] we have a strategy ‘Human
Potential Unlimited’ [..] health, society, technology are our cornerstones. (H9 academy)

All interviewees recognised that citizens and the society at large constitute a
perspective that is quite hard to take as a part to the interaction. Interests, values
and competence differ in many ways, and these are the main problems in the
quadruple helix. Also, when creating forums for interaction with citizens, the main
question is: who will come and with what kinds of ideas and knowledge base?

In Table 10.2 the views of the interviewees are presented on the base of their roles
in the quadruple helix, their understanding of ‘responsible’, their overall idea about
social innovations and their understanding of the ‘fourth factor’ of the quadruple
helix, namely, ‘people’. Since RRI as a concept was not recognised by the inter-
viewees (except those from a research institute), a summary of the definition of
responsible from three different perspectives is shown: reductionist, i.e., are they
using some standards to define or measure responsible innovations; operative, i.e.,
for whom are they responsible; and substantive, i.e., what are the main contents of
responsibility (sustainability).

In a Nordic context, the roles of different actors are mixed. Universities and
research institutes are required by law to participate to the development of society
and industry “In carrying out their mission, the universities shall promote continuous
learning, interact with the surrounding society and promote the social impact of
university research findings and artistic activities” (University Act 2009), the munic-
ipalities and cities have a legal mission to “advance the well-being of their residents
and the vitality of their respective areas, and shall arrange services for their residents
in a way that is financially, socially and environmentally sustainable” (Local Gov-
ernment Act 2015). The responsibility in innovation and research activities is
defined in a reductionist manner mostly in the context of SDGs. The UN develop-
ment goals are commonly known and widely accepted as a standard for responsi-
bility. Only in research institute the vocabulary of RRI was familiar.

In more operational term responsibility is defined as in universities other “legal
aspects of responsibility” such as a mandate to promote public ethos and bridge other
actors in public sector, as integrity of science and critical approach in universities
and research institutes. In our case, energy sector in Tampere, the operational
definition of energy company was value for money approach since the company is
publicly own. On substantial front the responsibility is mostly defined mostly in
terms of environmental sustainability, but the social aspects are mentioned as well.
Summing up the findings this paper concludes that in Tampere region there is quite
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Table 10.2 The main findings

Perspective
ROLE in Quadruple
Helix

Definition of
‘Responsible’

social innovations
are

Role of
‘people’

Industry In energy sector in
Nordic society such
as Finland the roles
are mixed. Part of
the companies are
owned by public
bodies and they are
thus accountable
also for citizens as
‘taxpayers’. In addi-
tion, energy sector is
represented by an
interest group that is
mostly representing
public companies.

Reductionist:
SDGs
Operative:
Taxpayers’
money
Substantial:
Green solutions
for wicked
problems related
to environmen-
tal change

Customer orienta-
tion:
Provide a green
option for customer
with customer

Customer and
taxpayer
(legitimation
trough cus-
tomer
decision)

Universities
and research
institutions

In a long-term uni-
versity has a respon-
sibility to work with
(regional) stake-
holders and this is
also mentioned in
legislation.
The research insti-
tutes have by law a
mission to collabo-
rate with industry.

Reductionist:
SDGs´, RRI in
research insti-
tute
Operative:
Integrity of sci-
ence and critical
approach
(e.g. towards
financial
maxims)
Substantial:
(environmental)
sustainability

Living lab type
co-operation is a
practical way to
enhance new
knowledge base and
create new solutions

Co-producer
of knowledge
(legitimations
by
participation)

Public
agency

To coordinate policy
initiatives including
multiple stake-
holders.
To build and main-
tain infrastructures
for citizen
participation.

Reductionist:
SDGs, gender
issues, reliable
partners (taxes
and salaries
paid)
Operative:
Public ethos
Bridging role
Substantial:
Citizen’s partici-
pation in sus-
tainable city
development,
green
innovations

Living labs
Co-creation
Diversity of
participants

Citizen
(legitimisation
as a constitut-
ing member
and through
equality)

Source: Own elaboration
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strong consensus on the importance of SDGs and the emphasis of the environmental
aspect of the responsibility discourse. The role of citizen is mostly framed from the
perspective of legitimization. This is regardless of the use of co-vocabulary. Legit-
imizing role given for a participating citizen is different depending on the institu-
tional perspective used for definition. In business the legitimization comes from
customer-oriented approach, in science the main discourse is ‘science with society’
and for the public sectors the role of citizen is more profound namely citizens are
constituting the public actors and thus fundamental for the activities. In public sector
the citizen involvement to innovation processes is seen as legitimizing activity as a
practice providing an equal access to participate.

6 Discussion and Conclusion

By utilising the Tampere region social innovation process in the energy sector within
its regional innovation system as a case example, the objective of this paper has been
to discuss how the different actors of the regional innovation system perceived their
own role and that of other actors in RRI, how they define ‘responsible’ in the context
of RRI, and what is their overall understanding of the social innovations.
Accordinlgy, the study draws three important conclusions. First, it is t only the
state funded research institute was aware of RRI as a policy concept. However, as in
previous studies, in general, this study shows that, even though most organisations
are unfamiliar with RRI, they can discuss themes related to responsible research and
innovation. RRI is not applied even in a reductionistic manner, as a concept used for
describing current activities, since it not generally known.

This paper argues that, from a Quadruple Helix perspective, what new of RRI lies
in the following three aspects: democracy, change in knowledge production, and the
central focus of the innovation ecosystem. All these aspects were evident in the
empirical analyses this chapter. Firstly, democracy was considered important for
knowledge production and innovation (Carayannis & Campbell, 2017; Campbell,
2019). However, the idea of democracy was mostly related to inherited (Nordic)
ideology of participation than to overall discussion on innovations. It was considered
that involvement of citizens, taxpayers, and customers is an end in itself, and is not
only a way of producing something new.

Secondly, changes of the innovation ecosystem towards mode 3, knowledge
production (Carayannis & Campbell, 2012), were evident in the case of Tampere,
as the Quadruple Helix model centres on such Mode 3, illustrated in the case of the
joint development platform ‘Hiedanranta’.

Thirdly, the Tampere innovation ecosystem is indeed a “fractal, multi-level,
multi-modal, multi-nodal, and multi-lateral configurations of dynamic tangible and
intangible assets” (Carayannis et al., 2018, p. 148). It is difficult to distinguish the
actors from each other, and ‘helices’ are formed in different levels of the system. For
instance, the case of the local energy company shows that it operates in the interfaces
of public and private spheres. It is also difficult to distinguish regional and national
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innovations systems since they are overlapping and interconnected. However, it
seems that, in sustainable innovation discourse, the European level is almost miss-
ing, regardless of multiple funding instruments. Policies are directly connected to
SDGs and discussion around environmental change, green innovation, and green
economy.

What can be learned about the role of research and social innovations in the case
of Tampere? All stakeholder citizens are seen as important actors and are considered
co-producers (‘with’ society, public engagement). However, the dominant discourse
still provides a place for citizens as legitimisers rather than active participants. The
role of legitimiser can be seen from the perspective of local democracy (political
legitimisation), customer-centred services (consumer legitimisation), and public
services (taxpayer, value for money).

Finally, as a policy implication it is learned that pragmatic inquiry is useful in
coping with social innovations. There are many ways to approach global problems
such as climate change, and there can be many solutions to energy sector challenges.
As pragmatists, Mead and Dewey taught that democratic solutions are opening
arrangements enabling social participation in reflection on the chances to solve
collective problems (Dewey, 1988). Thus, by including citizens’ voices in the
collective problem dilemma, decision-making processes entail a deeper commitment
of actors’ governance and social action becomes a creative process to be legitimised.
Here, the importance given to having a shared understanding on policy concepts,
such as responsible research and innovation, is key to the final social solutions in
democratic societies.
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Appendix 1 Interviewees

Higher Education (Academia)

Aalto Pami, Professor, International Relations, Energy Politics, Tampere University,
Faculty of Management and Business.

Kujala Johanna, Professor and Vice-Dean of Research, Tampere University,
Faculty of Management and Business.

Pilvi Taru, Innovation Leader, Tampere University.
Raatikainen Saana, Tampere University, Environmental Co-ordinator and Chair-

man of the Board of Energy of Lempäälä.
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Public Research Institutes (Academy)

Nieminen Mika, Leading Researcher, VTT Technical Research Centre of
Finland Ltd.

Vainio Terttu, Special Researcher, VTT Technical Research Centre of
Finland Ltd.

City and Region (Government or Public Agency)

Myllykangas Päivi, Innovation Leader, Council of Tampere Region.
Vanhanen Tuomas, City of Tampere, Smart Tampere, Sustainable Tampere 2030,

Project manager.
Vehviläinen Maarit, City of Tampere, Smart Tampere, Sustainable Tampere

2030, Project manager.

Business (Industry)

Muurinen Pasi, Vice President, Customer Relations, Tampereen sähkölaitos Oy.
Kulmala Harri, Chief Executive Officer, Dimecc Oy.
Boström Anna-Stiina, Executive director, FinDHC,
[FinDHC is the Finnish Heating and Cooling Association, which is a non-profit

organization, the mission of which is to improve awareness and recognition of
district energy.]
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