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INTRODUCTION
1 FOCUS AND AIM OF THE THESIS

Today’s biggest environmental problems, like climate change, loss of biodiversity,
and resource depletion, are systemic, highly complex, and comprehensive societal
challenges, which are the result of unsustainable consumption and production patterns
in electricity, heat, mobility, buildings, and agricultural food systems (Geels 2018a,
2018b). There is a strong scientific consensus that climate change and especially global
warming are the result of human activity (Doran and Kendall Zimmerman 2011;
Anderegg et al. 2010; Cook et al. 2016): increasing population, transport, and
industrialization as well as the accompanying emission of GHG through the burning of
fossil fuels. Climate change is also one of the biggest environment-related political
discourses on the global level (). The dominant narrative declares that since the cause
and effect are scientifically proven, it is possible to reduce the emission of GHG if we
change the technologies to greener and cleaner ones. Thus, a simple “technical-fix”
should be possible from an objective, value-neutral scientific point of view (Wesselink
et al. 2013). Due to this “linear” and “value-neutral” technical approach (lbid.) and the
multi-disciplinary nature of environmentally friendlier or ET (I; Frondel et al. 2007) that
are seen as the solution to climate change related problems, far more attention has been
paid to the rate of innovation (Popp et al. 2010) rather than the overall direction and the
transformative nature of innovation in the global climate change discourse (Garcia and
Calantone 2002; Johnstone 2005; I). In addition, too little attention has been paid to
policy implementation and the related networks, actors, and their interactions, policy
and technology co-evolution, policy goals, political commitment, and allocated resources
(I; Kern et al. 2019).

Already in 2009, the EU set a target to reduce carbon emissions by 80-95% below
1990 levels by 2050 (European Commission 2018, 2011). This was a highly ambitious goal
because in 2010 fossil fuels made up 80% of global primary energy supplies and
renewable energy accounted only for 13% (IEA 2012). These goals illustrate that in the
EU the energy and environmental policy are directed by the EU climate policy.
Additionally, reductions of GHG of this scale affect not only the energy and
environmental sector but also all the other economic, political, and social spheres.
This requires comprehensive transformations to new systems called ‘sustainability
transitions’ (Markard et al. 2012).

Sustainability transitions (Loorbach et al. 2017; Markard et al. 2012; Geels 2018b; Silva
and Stocker 2018; Parris and Robert 2003) comprise long-term and large-scale disruptive
societal changes to more sustainable living system in all-embracing terms. This means
that less resources are used, less pollution is produced, and the resources that are used
are used in the most efficient and effective way. In essence, sustainability transitions are
multi-level phenomena with both bottom-up and top-down features (Loorbach et al.
2017, 605), meaning that, by definition, systemic change is the result of an interplay of a
variety of changes at different levels and in different domains that interact and reinforce
each other to produce a fundamental qualitative change in a societal system. There are
also different approaches to sustainability transitions: socio-technical, socio-institutional,
and socio-ecological (Loorbach et al. 2017). As this thesis explores mainly the transitions
of technology sectors and interactions and interdependencies of actors, stakeholders, and
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institutions in these sectors and transitions, the thesis focuses more on the socio-technical
and socio-institutional approaches to sustainability transitions.

In line with the global discourse, over the last decades we can witness an increasing
academic interest in sustainability transitions (Markard et al. 2012; Geels and Schot 2010;
Parris and Robert 2003; Geels 2018a, 2018b; Kohler et al. 2018; Silva and Stocker 2018;
Holscher et al. 2018a; Holscher et al. 2018b). There are also many studies of sustainability
transitionsin the energy sector (e.g. Markard 2018; Skea et al. 2011), in the urban context
(e.g. Hodson and Marvin 2010; Haarstad 2016; Ehnert et al. 2018; Dowling et al. 2018;
Frantzeskaki et al. 2018; He et al. 2018; Fuenfschilling et al. 2019; von Wirth et al. 2019),
and about mitigating climate change through community-led actions (e.g. Henfrey and
Penha-Lopes 2018; Shaw et al. 2018; Landholm et al. 2018). There are also recent studies
on sustainability transitions in poorer developing countries focusing on the challenges
and implications of these contexts (Wieczorek 2018; Ramos-Mejia et al. 2018).

Taking a closer look at the multi-level phenomena of sustainability transitions,
there is a clear strand of research that is focused on the MLP of technological and
socio-technical sustainability transitions (e.g. Geels 2018a, 2011, 2010; Genus and Coles
2008) and uses the MLP framework for exploring sustainability transitions. There are MLP
studies that are especially focused on the role of innovation studies (Smith et al. 2010),
policy mixes, and bridging innovation and policy studies (Kern et al. 2019) as well as some
that focus on case studies of specific industrial sectors (e.g., Roberts and Geels 2019;
Verbong and Geels 2007; Osunmuyiwa et al. 2018). However, the multi-level political-
institutional contexts in which sustainability transitions are initiated, shaped, or inhibited,
have received much less attention (Ehnert et al. 2018). Among other things, research
challenges with using the MLP framework (Smith et al. 2010) emphasize that there is
limited research on the geography of transitions (role of space and spatial scales in
transitions), governing sustainability transitions, and incorporating the analysis of the
policy process as part of the study of innovation in socio-technical systems (role of actors,
rules, and policy measures, power and politics). There is additional critique towards the
role and interactions between agency, power and politics, the bias regarding bottom-up
change models, and the hierarchy of levels versus a flatter model characterized by
multiple relations (Geels 2011). All of the previous aspects are linked with governance of
multiple levels, their institutions, networks and actors, motives and interpretations,
interactions and interlinkages as well as the spread and transfer of new ideas, practices,
and policies, experimentation and knowledge sharing on different levels of governance.

The previously discussed challenges with the MLP approach of sustainability
transitions lead us to MLG. Although MLG has been widely discussed in political science
research, it has remained underexplored in the study of sustainability transitions, as
pointed out by Ehnert et al. (2018). There are studies that focus on the politics of
sustainability transitions (Roberts et al. 2018; Kern and Rogge 2018; Meadowcroft 2009
and 2011; Smith and Stirling 2010; Scrase and Smith 2009; Shove and Walker 2007),
governance and politics of sustainability transitions (Kuzemko et al. 2016; Patterson et al.
2017; Smith et al. 2005; He et al. 2018), and the role of the state in sustainability
transitions (Johnstone and Newell 2018). There are also studies on governing
sustainability transitions in the urban context, but not from the perspective of MLG
(Frantzeskaki et al. 2018; He et al. 2018), and there is research on sustainability
governance and the components that are necessary for a multi-level governance
framework (Homsy et al. 2018), but no explicit link to sustainability transitions is made.
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Thus, there are only few studies from the past years that focus solely on MLG of
multi-domain and multi-level sustainability transitions. Among these, some focus on
sustainability transitions of TIS in the context of MLG (e.g. Chung 2018) and the majority
look at the urban and provincial levels (Ehnert et al. 2018; Borgstrom 2019; Dowling et al.
2018; Dale et al. 2018; Spath and Rohracher 2012) and do not analyze other governance
levels or the interactions between different levels.

This thesis fills a part of this gap by bridging innovation and policy studies and
complementing the MLP of sustainability transitions (and especially the transition of
socio-technical and socio-institutional systems) with public policy theories of MLG, policy
transfer and convergence. The idea of such an analytical focus that links sustainability
transitions, STI studies, and public policy is to analyze and understand the opportunities
and challenges of European states arising from adapting to imported broad-level
discourses, specific policies and instruments while governing sustainability transitions in
the EU MLG contexts, at different governance levels and policy fields.

However, governing multi-level and multi-domain sustainability transitions through
STl policies and instruments in the MLG context of the EU is facing some crucial and
practical policy challenges. Comparing the logics behind the global climate change
discourse, sustainability transitions, public policy, and specific STI studies, presents
challenges for governance and policymaking at different levels and domains. First,
the global climate change discourse is viewed as a scientific, linear, and value-neutral
phenomena (Wesselink et al. 2013) with limited attention paid to the direction of
innovation and the underlying processes and actors (Johnstone 2005; 1), while
sustainability transitions are seen as a multi-level and multi-domain phenomena of
interplay and interaction between these levels, domains, and actors (Loorbach et al.
2017). Secondly, there is an even more fundamental complexity between public policy,
sustainability transitions, and specific STI studies and models. Namely, while these STI
studies emphasize bottom-up change (social innovation, experimentation, and
niche-innovation) for sustainability transitions (Hossain 2016; Schot and Geels 2008;
Kemp et al. 1998; Bergek et al. 2008; Verheul and Vergragt 1995) and sustainability
transitions stress both top-down and bottom-up features (Loorbach et al. 2017; Geels
2018a, 2018b, 2011, 2010; Genus and Coles 2008), the traditional and mainstream public
policy approaches in the EU (climate, energy, and innovation policies; also the top-down
model of Europeanization) remain mainly hierarchical and top-down (Egenhofer and
Alessi 2013; Dirix et al. 2013; Lenschow 2002; Schmidt 2009; Ladrech 1994; Héritier et al.
2001; Urwin and Jordan 2008). Although there are new modes emerging, e.g. the
multi-level participatory implementation of environmental policy in the EU (Newig and
Koontz 2014), the traditional approach to global climate policy has mainly been
top-down (Falkner et al. 2010; Geden 2016; Hare et al. 2010; Green et al. 2014). These
complexities present wider and quite substantial STl policy challenges in Europe, leading
to some very specific governance and policy implementation problems and challenges
for the member countries.

This thesis analyzes a selection of these problems and challenges but also some
opportunities that countries face when adopting generic policy discourses and specific
policies and instruments developed at the global and the EU levels for mitigating climate
change and governing sustainability transitions. More specifically, the thesis focuses on
sustainability through green and clean technologies and more concrete STI policies and
instruments (e.g. economic steering policies, taxation models, science and innovation
financing models) as they are seen as central mechanisms for tackling the challenges and
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enabling transitions. For smaller EU member states, these discourses, policies, and
instruments are quite often narratives and tools of imported policies that have been
externally developed — designed at the EU level or in other more powerful member
states. This thesis analyzes how such imported discourses and related STI policies and
instruments are integrated and implemented and how they function in the STI,
environmental, and energy sectors of one of the smallest EU member states — Estonia.
Due to the multi-disciplinary and comprehensive nature of climate change and
sustainability transitions, the focus of this thesis is on the very complex interplay and
dynamics between the climate, energy, and environmental sectors and policy areas and
STl as an enabler or challenger of sustainability transitions. In the STI sphere, specific
aspects of STl policy are considered. First, the ISL in energy technologies (I) because their
strength determines how well research results can be commercialized and used for
solving grand challenges like climate change. Secondly, taxation models that influence
the energy sector are analyzed (ll) because in many countries taxes are the most
common tools for dealing with climate change related problems (e.g. road taxes,
consumption taxes, energy taxes). Third, funding of science is examined (lll) because the
dynamics of research systems play an essential role in enabling innovation (for fighting
against climate change and speeding up sustainability transitions) that is collaboratively
produced by science and industry networks. Fourth, economic steering policies (i.e. smart
specialization policies) are considered (IV) as, in their essence, they are believed to be
the ideal solutions for societal grand challenges.

Additionally, and looking from a broader perspective, this thesis also provides insights
into how ideas designed at the global level evolve while moving down the governance
levels and facing new or different contexts. Based on different examples, the thesis looks
at whether the EU level policy discourses and imported instruments have been
developed and used as originally designed or have they shifted away from the initial ideas
and setup and been adapted to local contexts, and what have been the challenges and
problems for small countries in these processes. On the one hand, policy diffusion,
transfer, and learning in the EU might lead to higher convergence in those policy domains
(fields) of member states where the EU is more in control. On the other hand, divergence
might emerge as national differences might give rise to differences in local
implementation, practices, and perceptions.

The topic of this thesis is particularly pertinent in light of the recently published
European Green Deal (European Commission 2019) that describes climate policy as
Europe’s new growth strategy and given that the EU is in the process of updating its
energy policy framework — the legislative package! called the Clean Energy for All
Europeans (Clean Energy package in short). The latter was ratified in the spring of 2019
with the main aim to facilitate the clean energy transition of the 21 century, make a
significant step towards the creation of the Energy Union and deliver on the EU’s Paris
Agreement commitments. Thus, this thesis also provides insights about historical
experiences in the context of STI policy (with links to environmental and energy policy),
sustainability transitions, and MLG, regarding problems and challenges that smaller
states with limited governance, technology, and policy capabilities and capacities face

1 The package includes 8 different legislative acts: Energy Performance in Buildings Directive,
Renewable Energy Directive, Energy Efficiency Directive, Governance Regulation, Electricity
Directive, Electricity Regulation, Risk-Preparedness Regulation, Regulation for the Agency for the
Cooperation of Energy Regulators (ACER).
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while implementing externally developed public policy discourses, policies, and
instruments.

On the macro (external landscape) level, the thesis looks at the global and the EU
policymaking levels as the highest levels where climate policies for sustainability
transitions are designed. More specifically, the thesis focuses on the complementarities
and interplay between the EU climate, energy, environmental, and STI policies and how
they can foster sustainability transitions. On the meso and micro (regime and niche)
levels, the articles analyze how the global and the EU level policies and instruments are
implemented at the member state and local levels and what are the opportunities and
challenges for governance to support sustainability transitions. The articles zoom in on
specific STI policy aspects and focus on processes and challenges at the national level
(ISL in energy technologies — I; development of environmental taxation of the energy
sector — II; budgeting and financial management in public universities — lll). In the smart
specialization article (IV) and to some extent in the environmental taxes article (),
the local government level is also analyzed.

Based on the above-mentioned aspects, the thesis addresses the following research
questions covering the selected aspects of STI policy that are related to energy and
environmental policy on the macro, meso, and micro levels of policy, governance, and STI:

- How have the imported discourses, policies, and instruments of climate change
and sustainability transitions designed at the EU and global levels been
developed and adapted in member countries? Have they converged or diverged
from the central EU policy and their initial ideas?

- More specifically, how have the imported STI policy discourses, policies, and
instruments influenced the implementation of national policies and related
networks? How have they been integrated and implemented on local levels?
How have they affected the national context in striving towards sustainability
transitions, and how has the local context influenced the central policies?

- Theindividual articles, in turn, zoom in on the following research questions:

a. How does the global climate change discourse influence the
implementation of national STI policy and ISL in the field of energy
technologies (1)?

b. Whatkind of international and local factors influence the adoption and
development of NPI for sustainability transitions based on the example
of the Estonian environmental taxes and charges system (l1)?

c¢. How do R&D funding models influence the sustainability of research
strategies, ISL, university management, and research systems more
broadly (I; l)?

d. How can economic steering policies enable sustainability transitions?
Would more focus on local governments’ bottom-up EDP,
mission-oriented and “place-based” strategies lead to more
sustainable smart specialization (IV)?

Besides specific aspects of STI policy, the case studies also look at different time
periods when different discourses, policies, and instruments were developed at the EU
and global levels and implemented and integrated at the member state and local levels.
In the 1990s, the EU industrial and environmental policies influenced policy change in
European countries mainly through diffusion and learning (the example of the
development of the Estonian environmental taxes and charges system — Il). During the
2000s, central management and harmonization of R&D funding through the EU
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Framework Programmes for Research and Technological Development (FP 5, FP 6, and
FP 7 in particular) gained attention due to the remarkable growth in allocated funds and
number of areas funded (the example of project-based funding of research — lll and
impact of climate change discourse on the energy technology ISL — 1). In the 2010s,
the focus of the EU STI policy was on harmonizing policies of economic specialization
with the focus on smart specialization (the example of the smart specialization
implementation and the role of local governments —IV).

Combined together, the articles analyze through different case studies, periods and
analytical lenses how wider policy discourses and specific public policy measures
developed at the EU and global levels have influenced STI, energy, and environmental
policy design and implementation as well as STl networks and actors in the field of energy

technologies in Estonia (i.e. ISL — I; taxing systems — IlI; budgeting and financial
management in public universities — lll; involvement of local government in developing
smart specialization strategies — IV), and what have been the accompanying

opportunities and challenges for governance and MLG. Most of the research conducted
for this thesis focuses on green or environmental technologies (greentech), clean
technologies (cleantech), and energy technologies. These are especially interesting to
study because due to the dependence on fossil fuels, energy and transport sectors are
now facing the biggest challenges in the transition to more sustainable systems.
The thesis emphasizes the uniqueness of these technologies and the importance of
understanding the differences of different technologies and related socio-institutional
settings. An important part of this thesis focuses on the dynamics of industry and science
networks and how the changes are perceived and interpreted by the broad range of
actors engaged in these networks (research institutes, universities, enterprises,
policy-makers, public support structures for innovation and entrepreneurship, etc.)
who are involved in and responsible for the actual innovative activities (Taylor 2008).
Furthermore, the thesis stresses the need to develop relevant technological capacities of
governance for designing and implementing effective and sustainable public STI policies
for climate change mitigation and sustainability transitions in practice.

Estonia serves as an interesting country for analysis due to several specific contextual
and case-related reasons explained in the articles and summarized in the next section.
It also has many of the small state characteristics — the combination of size, material
resources, economic structure and developmental level, geographic location (core and
periphery relations), and military might — that determine the extent to which a smaller
state might perform as a vulnerable rather than a resistant and a passive rather than an
active member of the international community (Vital 2006 [1967]; Bishop 2012; Tonurist
2010). Randma-Liiv and Sarapuu (2019, 175) argue that global mega-trends such as
climate change pose new tests for small states that are distinctive but under-researched
and potentially present new challenges to their viability and capacity due to their limited
resources and smaller power in the international arena. There is a growing body of
research focused on sustainability transitions in small and micro states that emphasizes
their vulnerability and dependence on international actors (Malatesta and Massa 2018)
and other more powerful countries for managing their environmental policy, energy
access and security strategies, and sustainability transitions in general (Wolf et al. 2016).
However, there are also exceptional cases where small states, including Estonia,
have influenced EU level policy-making through niche developments and right timing
(Kraiko 2019) and other successful examples where small member states have developed
competitive niches through strategic flexibility and flexible specialization (Baldacchino
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2019). These small state aspects make Estonia even more appealing in terms of analyzing
the MLP and MLG of sustainability transitions and accompanying opportunities and
challenges arising from adapting to externally developed policy discourses, policies, and
instruments.?

Theoretically, the thesis contributes to the innovation and policy studies research by
creating an analytical framework that complements the MLP of sustainability transitions
with public policy theories of MLG (together with related concepts of Europeanization,
convergence, and divergence) and policy transfer (with the focus on factors that
influence the transfer of policy instruments). This framework is further enriched with the
debates from previous literature on implications (opportunities and challenges) for
governance and MLG of selected externally developed aspects and imported
mechanisms of STI policy meant to enable transitions in the complex, interlinked, and
co-evolving area of sustainability transitions (with links to STI, energy, and environmental
spheres).

The empirical part of this thesis contributes to the academic debate on the MLP and
MLG of sustainability transitions by providing insights about the local reactions and
countermeasure trends of smaller countries in adapting to external policies, policy
discourse, and instruments meant to govern sustainability transitions in the MLG
context. In the public policy context, the thesis contributes with giving an overview of
different opportunities and challenges that countries face with top-down policies that
are aimed to regulate areas with a bottom-up logic, such as specific STI models in the
sustainability transitions discourse (Hossain 2016; Schot and Geels 2008; Kemp et al.
1998; Bergek et al. 2008; Verheul and Vergragt 1995). In addition, it contributes to the
MLG and governance literature in general with examples and discussions of implications
for governance at different levels from specific case studies of STI policy with the wider
aim of tackling climate change and supporting sustainability transitions. Thus, the
synthesized discussion of the opportunities and challenges for governance and MLG from
the latest literature is enriched with the context of a small country with less resources,
potentially weaker institutions and capacities. All this also contributes to the climate
change and sustainability transitions policy debate in Estonia. In addition, in the empirical
part of the study, the case studies uncover whether convergence towards the EU level
policies can be observed and in what form the opportunities and challenges outlined in
the theoretical discussion have emerged and whether any additional problems have
arisen.

In the first paper, co-authored by Dr. Piret Tdnurist and Prof. Ringa Raudla, on the
global climate change discourse and energy technology ISL, we find that the global
climate discourse has indeed led to the diversification of research agendas and networks
but the shifts in research strategies (so far) tend to be rhetorical and opportunistic.
The ambiguity of the global climate change discourse has also facilitated incremental
innovation towards energy efficiency and the potentially sub-optimal lock-in of
technologies. The Estonian caseillustrates how the introduction of policy narratives from
the global climate change discourse to the national level can shape the actual policy

2 Besides Estonia, the secondary case of Wales is presented in the study of smart specialization (IV)
where the development and implementation of smart specialization is analyzed through a
comparative case study of Wales and Estonia. The Welsh case adds some comparative value to the
thesis and contributes to the external validity of the conclusions.
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practices and also networks of actors in a complex and non-linear fashion, with
unintended effects.

In the second, single-authored article, the case study about the initial development of
the environmental taxes and charges system that influences the energy sector in Estonia
highlights the significance of policy learning, harmonization, and coercive imposition but
most apparently, and contrary to common belief, that different domestic factors have
played a more essential role in shaping the development of the environmental taxes and
charges system in Estonia. This case study illustrates some small state opportunities,
such as close collaboration and active engagement of key players (i.e. industry and
companies), as essential success factors in transition processes.

The third article, co-authored with Prof. Ringa Raudla, Dr. Erkki Karo, and Prof. Rainer
Kattel, about the implications of project-based research funding for budgeting and
financial management at public universities brings out the many challenges of
project-based funding of research (e.g. fluctuating revenues, coordination problems,
high complexity in managing the finances) and indicates that extreme reliance on
project-based funding of research can lead to a paradoxical situation in specific cases
where the success of research groups in obtaining project-based funding from diverse
sources strains the budget of the university as a whole. In the context of this thesis, such
dependence on project-based funding may potentially limit the ability of top national
academic institutions to autonomously re-focus on sustainability transitions and other
pertinent issues.

The fourth article, co-authored with Dr. Rhiannon Pugh and Jaanus Miiiir, about the
implementation of smart specialization in Estonia and Wales finds that in both cases the
EDP (Kirzner 1997; Foray et al. 2009; Foray 2015; Foray 2018) was not conducted in the
bottom-up and organic mode in which it was envisioned, and instead, sectors were
chosen at the national level in quite a top-down manner with limited directionality and
selectivity. We claim that this can partly explain why the smart specialization approach
with the potential to solve global and local societal challenges has not delivered on its
promise in these two regions. In Estonia, it has not enabled one of the most relevant
transitions in terms of sustainability — the transition of the oil shale based energy sector
is still in its infancy. Instead, we argue for more bottom-up and place-sensitive modes of
innovation policy in the future, but this might be challenged by limited RDI policy-making
capacities of local governments.

The rest of the introduction of this thesis continues as follows. First, the research
methodology used in the articles is explained. Second, the analytical framework is
outlined. Third, the empirical findings and their implications for governance and MLG are
introduced. Fourth, the contribution of this thesis is explained and fifth, further avenues
of research are suggested.
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2 METHODOLOGY

Due to the complexity of the research objects (ISL, taxing systems, budgeting and
financial management in universities, strategic planning in central and local
governments), actors, and stakeholders involved in these different processes, their
perceptions and understandings, issues of interdependencies, dynamics, and path
dependency, a single case study (Stephenson 1974; Stake 2005; I; 1) and comparative
case study (Bartlett and Vavrus 2017; Fox-Wolfgramm 1997; Gerring 2009; IllI; 1V)
approaches are taken. Mainly qualitative research methods have been used (I; II; II; 1V).
The network analysis of the energy technology ISL also included quantitative methods (1).

The case study methodology is widely regarded as a useful research approach
(Eisenhardt 1989, Yin 2003, Gummesson 2000, De Massis and Kotlar 2014) and is
particularly beneficial when looking for insights and in-depth understanding about a
particular phenomenon (Penrose 1960, Pettigrew 1973). Furthermore, a case-based
approach is thought to be one of the better methods for capturing the multi-disciplinary
nature of green technologies and also accounting for country context (see del Rio
Gonzalez 2009, Yin 2003). In addition, through an in-depth case study, a variety of data
sources also help to explain economic and social relationships between firms and R&D
units and the change in the direction of technologies that is the central interest of this
research (I; I). Multiple data sources are recognized as being critical for triangulating and
validating the findings of a study (Eisenhardt 1991, Denzin and Lincoln 1994). The case
study approach allows phenomena to be studied in context by drawing on multiple
sources of evidence and therefore enabling in-depth understanding (Eisenhardt 1989,
Stake 1995, De Massis and Kotlar 2014).

The empirical analysis carried out for this dissertation draws on the following data
sources and research methods for collecting and processing data.

First, in order to analyze the effects of the global climate change discourse on the
implementation of science policy in the field of energy technologies in Estonia
(specifically on research topics, collaboration and networks, and ISL), an in-depth single
case study approach was deployed (I). A variety of data sources were used, including
existing studies, secondary data, media articles, transcripts of Parliament sessions and
reports of research projects, structured in-depth interviews, and network analysis.
Out of all the structured in-depth interviews, 11 interviews with energy technology
research group representatives and 4 interviews with representatives of R&D
departments of the three main technology universities® in Estonia were carried out in
2013. 20 interviews with Estonian green and energy technology companies were
conducted in 2011 under the Global Vision* project. The network analysis was carried
out based on the CV-s of researchers and reports of research projects of the largest
technology-oriented universities in Estonia from 1998 to 2012 available in the electronic
database, Estonian Science Information System (ESIS). Since the strength of ties and

3 Qur study covered the largest technology-oriented universities in Estonia: Tallinn University of
Technology (TalTech), Tartu University (TU), Estonian University of Life Sciences (EULS), and an
autonomous research institute — National Institute of Chemical Physics and Biophysics. TalTech is
the main contributor of energy technologies in Estonia, while in the other universities, singular
renewable energy centered research units emerged during the 1990s.

4 Central Baltic INTERREG IV A project “Enabling a Global Vision for the Baltic Clean-tech industry”
(Global Vision) was run from 2011 to 2013, see more in Global Vision cleantech report by Valdmaa
and Kalvet (2011).
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informal communication are difficult to analyze through project data alone, we used the
interview data to triangulate the information gathered from documents. In addition,
document analysis was carried out to compose a profile for each research group.
The documents included government funded research proposals and project reports
from 1998 to 2012, co-publication analysis, and career data from ESIS. These profiles
were created to have a more in-depth view of the strategic activities of research groups
and also to account for shifts over time, which is difficult to outline solely through
network analysis.

Second, to examine the development of the environmental taxes and charges system
in Estonia and analyze which international and local factors (including all the factors
under the national level) influenced the processes, an in-depth single case study
approach was taken as well (ll). In 2010, semi-structured interviews with open-ended
questions were conducted among local environmental policy experts using the snowball
method. In addition, an analysis of documents (laws, regulations, their explanatory
notes, and other documents) was used to supplement the findings of the interviews.
For comparison reasons, descriptive international experience was also used (based on
literature analysis).

Third, in order to uncover the implications of increasing reliance on project-based
funding of research for the financial management and budgeting at universities,
a comparative case study of the two largest public universities in Estonia was undertaken
(11). The data sources of the case studies included official documents, budgets of the
universities, and semi-structured interviews conducted in 2013 with 7 officials of the
universities’ central administrations (employees of the finance and R&D departments)
and 32 researchers (leaders of research groups from the fields of biotechnology, IT,
environmental technologies, and energy technologies). These four fields were chosen
because they partly overlap with national science and innovation policy priorities (and
are therefore eligible for the widest range of funding sources).

Fourth, to analyze whether municipal governments are better equipped to design and
implement smart specialization policy through a bottom-up EDP not through a top-down
approach (like it has been done in CEE), we used a cross-case policy comparison approach
(IV). A combination of methods was used, including document analysis and policy review
(analysis of policy and official documents pertaining to innovation and economic
development, observations of policy meetings) and semi-structured interviews with
policymakers and key actors in the innovation system conducted in 2011-2013 and 2019
to build up a picture of innovation policy practice and local governments’ perception of
how smart specialization was and could have been implemented at municipal levels in
both countries. These case studies were then combined into a comparison, with key
themes drawn out inductively as contrasts and similarities emerged. As a result, a set of
key insights about the translation of the smart specialization concept from the European
to the local level and the role of local governments and place-based policies in the
success of the implementation of smart specialization in the small-peripheral-young
country context has been produced.

From the perspective of how imported public policy discourses, policies, and
instruments influence national and local level policymaking and how they are adopted
and integrated into local context, Estonia is interesting to study in many ways, as noted
in all of the articles. The ‘smallness’ of a country (small population and territory) may give
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rise to opportunities®, but usually it poses additional challenges® (or amplifies the ones
already in place) related to the limitations of resources (i.e. natural and financial
resources, human capital, governance, knowledge, etc.). As explained below through the
specific case studies, the case of Estonia enables us to highlight the opportunities and
problems related to the policy discourses, policies, and policy instruments developed at
the EU and global levels and how they develop while moving down the governance levels
and encountering new contexts.

First, in terms of global policy discourse, the Estonian case study presents an
opportunity to explore the effects of the changes in the global climate policy discourse
in a particularly pure form — in a small country context that, first, had no significant
environmental policy prior to the 1990s, and second, had a mono-technological energy
sector with a very high GHG-impact until the beginning of the 2000s (I). Therefore, this
case (l) illustrates very well the MLP of sustainability transitions and the interlinkages and
interdynamics of landscape (global and EU policy discourse on climate change), regime
(mono-technology oil shale based energy sector, weak environmental policy), and niche
(industry and science collaborations in innovative energy technologies) levels of
sustainability transitions. From the MLG and policy transfer angle, the case study shows
that the implementation of the global climate change policy discourse into national STI
policy might not be as clear cut as initially hoped and can lead to various unintended
effects for ISL.

Second, regarding imported policy instruments, the Estonian case and the
development of the environmental taxation model is interesting for research because
the local context makes it possible to test the general belief that international actors and
factors have had an important role in the development of policies in CEE countries (ll).
That is because most of the CEE countries’ were closed to the West until the beginning
of the 1990s and had to build up new independent systems on their own, taking more
after the West and North because of their dismissal of the Soviet system.

Third, in the case of imported science and innovation financing models, until recently
(2014-2015) the Estonian case was an ‘extreme case’ among the European countries
given that more than 80% of research funding in Estonia was project-based (lll). In other
European countries, on average, project-based funding makes up around 20% of total
university revenues (Lepori et al. 2007, 2013), and national project-based research

5 E.g., flexibility (Katzenstein 2003) that makes it easier to cope with changes and might even lead
to conclusions that small states are actually particularly well-prepared for a world of deregulated
financial and increased trade flows (Tonurist 2010, 11). Furthermore, they have higher economic
growth potential due to their greater degree of social homogeneity, cohesion, and identity that
encourage the formation of social capital and thus lower many transaction costs (Armstrong and
Read 2003; Brautigam and Woolcock 2001; Hey 2002). Therefore, decisions can be reached more
quickly. Besides, it is easier for them to cope with far-reaching structural changes and adjust to
new technologies (e.g. Lemola and Yla-Anttila 2003; Lundvall et al. 2002). Moreover, export-
oriented states with small markets are more “conscious” than large states of the demands of
multinational corporations (MNCs), as they are typically hosts to only a small number of MNCs
(Culpepper 2007).

6 E.g., small power and impact on the international system (e.g. Keohane 1969; Rothstein 1968), in
terms of finance and trade, less control in global politics (Payne 2004), export-dependence and
dependence on foreign capital, and limited power over fluctuations of the international market
(see, e.g., Andersen and Lundvall 1988; Baker 1992).

7 With the exception of Hungary and Yugoslavia.

20



funding of the higher education sector rarely reaches beyond 50% in Europe (Steen 2012).
This makes the Estonian case an especially interesting research object and due to the
increasing reliance on project-based funding of academic research in Europe and beyond,
the Estonian case can provide useful insights for learning for other countries and
universities.

The second and third case contribute to the MLG (how policy measures transfer and
develop in EU member countries — II; 1ll) and also to the MLP research of sustainability
transitions in terms of how certain parts of socio-technical regimes (taxation models — Il
and science funding systems — Ill) develop and how they influence everyday practices of
important parts of the regime (impact of research funding on budgeting and financial
management in universities — lll).

Fourth, regarding imported economic steering policies, the case studies of Estonia and
Wales are analyzed together because of the similarities noted in their experiences with
the latest innovation policy experiment — smart specialization — and their status as
weaker, peripheral, and “young” countries in administrative terms, allowing us to
examine smart specialization in this specific context (IV). Whilst the two countries have
very different histories, cultures, and other characteristics, there are a number of
similarities in their experiences of implementing smart specialization that provide
interesting insights about the concept itself and the diverse regional contexts within
which it is currently employed across Europe. In spite of the confusing and diverging
practices of the UK exiting the EU (Brexit), historically, both countries have been tied to
Europe and thus have usually conformed quite closely to innovation policy edicts.
This case is mainly focused on the transfer and implementation of policies and
instruments developed at the EU level and the MLG of these policies and instruments
(IV). However, the case illustrates well that the municipal level of governance has not
been utilized. By discussing the implementation challenges of smart specialization
strategies, the case also links to the MLP of sustainability transitions, especially through
niche developments, and how the different levels (niche, regime, landscape) complement
and influence each other.

There are also limitations to the chosen methodology. The author of this thesis
recognizes that single case studies and comparative case studies of a small number of
cases do not allow for broader generalizations. Therefore, on the one hand, the
conclusions of this research apply to certain country contexts and help to understand the
processes and phenomena more deeply. On the other hand, interesting conclusions of
single country analysis can be developed further if other similar cases are analyzed in a
comparative manner and the results confirm the same findings as the single case study.
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3 ANALYTICAL FRAMEWORK

Itisimpossible to ignore the growing influence and importance of the international arena
— discourses, actors, processes, and institutions — on the formation, development, and
change of local (both national and sub-national) politics, policies, and related systems
and networks (I; I; 1lI; IV) that are part of local sustainability transitions. This is due to
the effects of globalization and internationalization, the cross-border and cross-sector
nature of climate change related problems and the sustainability transitions needed, as
well as the need for harmonized regulation to ensure equal competition and investment
security. At the same time, externally developed policies and their discourses, policy
transfer and convergence are also highly influenced by local context and factors:
institutional, social, and historical perspectives (e.g. culture and traditions of public
management, motives of policymakers, path dependency) (Pedersen 2007), not to forget
the specificities of the policy instruments themselves (Tews et al. 2003) (1; II; HI; 1V).
These factors might foster or hinder local adaptation of externally developed policies for
sustainability transitions and therefore deserve special attention.

To systematically analyze different STI policy aspects of sustainability transitions
interlinked with the energy and environmental sectors on different governance and
institutional levels and the interaction between the different levels and sectors, this
thesis uses an analytical strategy that first, links the MLP of sustainability transitions with
public policy theories of MLG, Europeanization, convergence, and policy transfer
(focused on factors that influence policy transfer and learning). Secondly, the framework
is further enriched with key governance implications, opportunities and challenges of
imported STI policies and instruments for sustainability transitions as outlined in the
main debates of related literature (Figure 1).

Implications (opportunities and challenges) for
governance and MLG of selected instruments
(previous literature)

< 'MACROlevel(amdscape) "N\
( TRADITIONAL SPECIFIC STI
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I Global Sustainability transitions as STI policy and instruments as more Global
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Figure 1: Analytical framework: MLG and MLP of sustainability transitions, implications for
governance of selected STl aspects.
Source: Author.
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Looking at the multi-level and multi-domain sustainability transitions through the MLP
framework complemented with the public policy context (MLG, policy convergence and
transfer) —and through this linking of sustainability transitions, STI studies, and ST policy
— we can analyze the complexities and contradictions between sustainability transitions
(with bottom-up and top-down features; Loorbach et al. 2017; Geels 2018a, 2018b, 2011,
2010; Genus and Coles 2008), public policy theories (with the hierarchical top-down
logic; Egenhofer and Alessi 2013; Dirix et al. 2013; Lenschow 2002; Schmidt 2009;
Ladrech 1994; Héritier et al. 2001; Urwin and Jordan 2008), and specific STl studies (that
emphasize bottom-up change, hidden experimentation and innovation for sustainability
transitions; Hossain 2016; Schot and Geels 2008; Kemp et al. 1998; Bergek et al. 2008;
Verheul and Vergragt 1995) that are the core of this thesis.

Accordingly, the aim of the analytical strategy is to further explain and understand the
opportunities and problems of policy design and implementation in countries using
imported STI policies and instruments to enable sustainability transitions. An overview
of the main implications drawn from the public policy, STI studies, and sustainability
transitions literatures are summarized in Table 1.

3.1 MLP of sustainability transitions linked with MLG and
Europeanization

Loorbach et al. (2017) characterize sustainability transitions through the concepts of
nonlinearity (e.g., disruptive change and innovation), multi-level dynamics (tied to
technological, institutional, and spatial dynamics, e.g., upscaling of technology, multi-level
governance, spatial diffusion), co-evolution (e.g., multi-domain and complementarity
instead of linear causalities), emergence (e.g., of a new dynamically stable order out
of a process of chaotic and coevolutionary change), variation and selection (e.g.
experimentation and learning-by-doing leading to disruptive innovation).

The MLP of sustainability transitions (Loorbach et al. 2017; Geels 2018a, 2018b, 2011,
2010; Genus and Coles 2008; Smith et al. 2010) takes these characteristics into account.
It illustrates and enables to analyze the co-evolution of the socio-technical landscape
(as the exogenous context), socio-technical regimes (the prevalent socio-institutional
set-up, routines, culture, dominant technologies, lock-in phenomena), and socio-technical
niche developments (experimentation, innovation, and search networks for new
technologies) (Kemp 1994; Kemp et al. 1998; Kivimaa and Kern 2016; Schot and Geels
2008; Kemp et al. 2001). Smith et al. (2010, 441) argue that regime shifts occur through
interactions and interlinkages between multiple developments on these three levels.
Throughout these developments, it is crucial to recognize that the transition processes
involve essential actors who decide on normative questions and operate through
structured and complex relations (Rip and Kemp 1998; Smith et al. 2005, 2010; Geels and
Schot 2007). Therefore, the role of the actors and their networks, their motives and
interactions, power and politics on multiple governance levels deserves more attention
in order to understand regime transitions and the geography of transitions.

MLG offers an additional lens for the analysis of different policy fields and
policymaking levels examined in this thesis. Sustainability transitions, EU STl policy linked
with energy and environmental policy under the wider umbrella of the EU climate policy
(as policy domains or fields), smart specialization and research funding more specifically
(as specific policies and instruments) are designed, developed, and implemented under
MLG. Besides the variety of policy fields, MLG also focuses on different levels of
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governance. The MLG concept contains both vertical and horizontal dimensions:
“multi-level” refers to the increased interdependence of governments operating at
various territorial levels, while “governance” refers to the growing interdependence
between governments and nongovernmental actors at different territorial levels (Bache
and Flinders 2004, 3).

Homsy et al. (2018) bring out that many scholars embrace MLG as an analytical
framework for complex problems, such as climate change (also titled as super wicked
problems by Levin et al. (2012) and Tonurist 2015), but the elements needed to
comprehensively operationalize multi-level governance remain undefined in the
literature. They describe the five necessary ingredients of a multi-level framework —
sanctioning and coordinating authority, provision of capacity, knowledge co-production,
framing of co-benefits, and engagement of civil society — with the wider aim to balance
local and central actors to promote a more effective governance regime. While it is clear
that in the European context sanctioning and coordinating authorities are the EU and
national level institutions that implement legislative, executive, and judicial power,
it is much more complex and less obvious how provision of capacity, knowledge
co-production, framing of co-benefits, and engagement of civil society are designed and
implemented in the EU MLG framework.

MLG emerged in the mid-90s next to the two main contrasting theoretical descriptions
of European integration — intergovernmentalism (Hoffmann 1966, 1982; Moravcsik
1993, 1994; Pollack 1995) and supranationalism (Haas 1958; Lindberg 1963; Sandholtz
and Zysman 1989). MLG is seen as a mixture of both — “a system of continuous
negotiation among nested governments at several territorial tiers - supranational,
national, regional and local - as a result of the broad process of institutional creation and
decisional reallocation that has pulled some previously centralized functions of the state
up to the supranational level and some down to the local/regional level” (Marks 1993,
392). The main assumption of MLG emphasized in the thorough work of Tatar (2016) and
empirically studied by many others (Bache 2008; Bache and Andreou 2010; Goldsmith
and Klausen 1997; Hooghe 1996; Kelleher et al. 1999; Reynaert et al. 2011) claims that
because of the EU cohesion-policy implementation in particular, some movement
towards MLG should be seen in the member states, even though there would be some
variation in different national settings.

This leads us to Europeanization as one of the largest strands in the MLG studies that
explains the processes through which EU policies and institutions influence national
policies and institutions within the EU member states (Bache 2008; Borzel and Risse
2003; Risse et al. 2001; Vink and Graziano 2006). As a theoretical concept,
Europeanization combines a variety of approaches from European integration theory,
comparative politics, and public policy analysis (Tatar 2016, 30). As an empirical
approach, it is mainly used to refer to the effects of the EU on domestic politics (Bache
2010) or, in other words, studying the impact of EU membership on domestic
policymaking (Tatar 2016, 30). However, the concept of Europeanization has also been
criticized for being too vague and encompassing explanations for a wide variety of
institutional and policy changes (Olsen 2002).

Europeanization is closely related with the concepts of convergence and divergence
(Holzinger and Knill 2005, 775). Convergence is the tendency of societies to become
similar, develop similarities in structures, processes, and performances (Kerr 1983, 3).
Knill (2005, 768) defines policy convergence as growing similarities between one or more
characteristics of a particular policy (e.g. policy goals, instruments, frameworks) within a
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given group of political jurisdictions (supranational institutions, states, regions, local
authorities) within a specified timeframe. Therefore, convergence can be seen as a result
and also as a process. Pollitt (2002, 477-478) argues that convergence should be
understood in a more dynamic way, consisting of four stages: discursive, decisional,
practice, and results convergence. Based on experience with public management
reforms, Pollitt (2002, 483, 489-490) hypothesizes that moving through the four stages,
the level of convergence decreases. In the context of this thesis and while looking at the
geography of transitions and the role of power and politics in the transitions, climate
change and the need for sustainability transitions might be recognized by many national
governments in the EU at the discourse level. In addition, policies and instruments for
the energy and environmental sectors might be in place (decisions on national but also
subnational levels); however, how the system is implemented in practice and what the
results are, can vary greatly, e.g. from country to country, from sector to sector, and from
municipality to municipality.

3.2 Factors that influence the transfer and adoption of new policy
instruments

To explain and understand the geography of sustainability transitions, it is essential to
understand how ideas and policies transfer and spread between countries. In general,
the existing literature brings out three broad factors that are considered to play a role in
the development, spread, and convergence of new environmental policy instruments,
like environmental and energy taxes, and the formation of complex systems or packages
of these policy instruments (Il):
(1) international factors® (Busch and Jérgens 2005a, 2005b; Jordan et al. 2003;
Kern et at. 2001; Tews et al. 2003; Tews 2005);
(2) national factors and the domestic context (e.g. Kern et al. 2001; Rose 1991;
Bennett 1991; Pedersen 2007; Bemelmans-Videc et al. 2010; Freeman 1985;
Linder and Peters 1989; Hood 1983);
(3) special characteristics of the policy instruments (e.g. Tews et al. 2003;
Bemelmans-Videc et al. 2010; Linder and Peters 1989; Hood 1983).

Regarding international factors, many scholars (Busch and Jérgens 2005a, 2005b;
Bennett 1991; Dolowitz and Marsh 2000; Tews 2005; Liefferink and Jordan 2005;
Knill and Lenschow 2005) have agreed on the main typology of international convergence
mechanisms (Il): (1) co-operative harmonization®; (2) coercive imposition® and

8 |t is important to note that the international factors are also different means of policy diffusion
in the broader sense. In addition, they are also the specific convergence mechanisms
conceptualized by Busch and Jérgens (2005a, 2005b), whose approach is taken as the basis in the
development of the Estonian environmental taxation system analysis (). According to Knill (2005,
766), the same concepts form the wide approach of policy diffusion that links the spread of policy
ideas between countries with three specific causal factors that drive these developments. These
mechanisms consider the impact of different actors (e.g. EU and other interstate and supranational
organizations), but they also take into consideration the activities, power, and consequent
instruments of these actors in the general diffusion and convergence processes.

9 Co-operative harmonization of local practices by means of international legal agreements and
supranational law.

10 Coercive imposition of political practices through economic, political, and even military threat,
intervention, or conditionality.
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(3) interdependent but uncoordinated diffusion'! of local political practices. A distinction
between these three types is made based on their mode of operation, primary
motivation of policymakers to adopt policies, and the freedom of action and
independence they grant national policymakers to influence the policy content and
decide on the adoption of policies (Busch and Jorgens 2005a, 862).

In terms of linking the factors that influence policy transfer with sustainability
transitions, there are recent studies that emphasize the role of international examples
and experiments in fostering sustainability transitions through learning. Rosenbloom
et al. (2018) describe transition experiments as deliberate interventions that test novel
configurations of social and technical elements that can lead to substantial low-carbon
change. They suggest that transition experiments can provide four primary benefits that
might be leveraged to open low-carbon pathways: learning, capacity building, de-risking,
and public education and engagement. Smith et al. (2010) argue that successful niche
experiments feed actor networks with shared expectations, inform the identities of the
supportive coalitions, and help orient interests and social norms. Matschoss and Repo
(2018) claim that as governance experiments integrate policy with innovation and as
experimentation is positioned more within socio-technical regimes than in strategic
niches, they may indeed provide new transition opportunities towards low-carbon
societies. However, experiments of this kind assume high-level of governance capacities
and besides policy and administrative capacities also technological capacities discussed
further below.

Still, despite the fact that the positive role of examples and demonstrations as policy
instruments has been known and used for a long time (Macey and Brown 1990),
Nagorny-Koring (2019) questions the wide usability of best practices as they feature
sticky and place-bound characteristics that limit their diffusion and usability in the
transition to a low-carbon society more broadly. She illustrates that this mismatch (why
the expectations about best practices and their actual effects differ significantly) can be
understood not as a simple failure of a governing technique, but rather, as a result of the
inherently conflict-laden interplay of rationalities and technologies of government.
Moreover, the literature brings out many challenges related with how to widen the
positive effects of local examples and best practices from local levels to regional and
national levels (Spath and Rohracher 2012). There are studies that focus on the
governance challenges of sustainability transitions (Turnheim et al. 2015; Ehnert et al.
2018; Sarrica et al. 2018; Nagorny-Koring 2019) and the local capacities and competences
needed for sustainability transitions (Holscher et al. 2018a; Holtz et al. 2018; Schoon and
Cox 2018). The previous studies emphasize the essential role of local context (Kern et al.
2001; Rose 1991; Bennett 1991; Pedersen 2007; Bemelmans-Videc et al. 2010; Freeman
1985; Linder and Peters 1989; Hood 1983) and also the institutional, administrative,
policy, and technology capacities (Painter and Pierre 2005, Wu et al. 2015, Randma-Liiv
2002, Karo and Kattel 2015, Wu et al. 2018, Karo and Kattel 2018; Lember et al. 2018,
Mergel et al. 2018, Tonurist et al. 2017) in the success or failure of adopting externally
developed discourses, policies, and instruments.

Relatedly, Kern et al. (2001, 2) point out that although the global diffusion of policy
innovations or NPI is influenced by global transfer institutions (like OECD, IMF, EU, UN),
the change and success of national public policy is mainly affected by national factors.

11 Interdependent but uncoordinated diffusion of practices by means of cross-national imitation,
emulation, and learning.
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Based on the general assumption ‘that institutionally grown structures and routines
prevent easy adaptation to exogenous pressure’ (Knill and Lenschow 1998, 2), it is argued
that national institutional arrangements serve as filters for the adoption of NPI (Tews
et al. 2003, 576; Kern, Jorgens and Janicke 2001). Therefore, in exploring how policy
instruments work and the impact they have, it is important to understand the context in
which they are used and with which they interact (Linder and Peters 1989; Hood 1983, 2).
The development of policy instruments is influenced by the culture, history, and
institutions of the country they are transferred from as well as the same factors of the
destination country (Rose 1991, 21; Bennett 1991). More specifically, Bemelmans-Videc
etal. (2010, 13) argue that policy context is a complicated concept and might refer to the
characteristics of a nation’s or sector’s general nature (systemic context), characteristics
of government-arrangements (structure), and the dimensions of culture. Freeman’s
(1985, 485) policy-sector approach argues that the style of policymaking and the nature
of political conflict in one country will vary significantly from sector to sector. He claims
that the policy-sector approach implies that there should be cross-national similarities in
the ways issues are treated in one sector, irrespective of the policy styles nations adopt.

In addition, under local context and institutions, policy capabilities and capacity of
governments also play a significant role in the transfer processes as explained before.
Cepilovs (2017, 11) claims that successful policy transfer and policy learning is only
possible where local policy capacity and capabilities are already strong, while policy
transfer to immature policy environments can fundamentally undermine the legitimacy
of such policy interventions, thus potentially further weakening the state-policy capacity.
Moreover, he adds to the policy context approach by Bemelmans-Videc et al. (2010) and
the policy-sector approach by Freeman (1985) with the example of fiscal and innovation
policy and emphasizes (lbid., 12) that the nature of the policy domain has a significant
impact on the nature of policy transfer and policy learning, as well as the resulting policy
outcomes.

Furthermore, even in the same policy domains, the same (type of) policy instrument
may still be implemented differently as no two governments use the same policy tool in
exactly the same manner (Hood 1983, 106). Knill (2005, 764) explains that the critique
against convergence emphasizes the essential differences in state institutions and the
opportunities of domestic actors and that the related literature showcases more
diverging than converging policy developments between countries. Due to contextual
differences, the same instrument is likely to work differently in different contexts (I; IlI; IV).

3.3 Implications for governance and MLG of selected imported STI
policies and instruments aimed for sustainability transitions

The following sub-sections highlight the main debates from the literature on key
perspectives of sustainability transitions focused on the opportunities and challenges for
governance and MLG in terms of the selected STI policy aspects and related energy and
environmental sectors. First, sustainability transitions through multi-disciplinary green
and clean technologies, their innovation systems and the related implications for ISL and
MLG are discussed. Second, the complexity of the energy sector as a socio-technical
system that calls for higher state capacities in areas of governance, administration,
policy, and also technology is explained. Third, sustainability transitions through
directionality and specialization in innovation and STI policies through the example of
smart specialization as well as the accompanying opportunities and challenges are
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outlined. Fourth, public funding of research as an example of an STl policy instrument for
allocating R&D funding for scientifically excellent and socio-economically relevant
research in the context of climate and sustainability challenges, and the related
implications and problems for governance are explained.

3.3.1 Sustainability transitions through clean technologies

Cleaner, greener, and environmentally friendlier technologies are already on the market
and competing with the fossil fuel alternatives, but the question here is how to make a
systematic or radical change not just incremental changes towards energy efficiency and
pollution treatment. The notion of socio-technical regimes helps to explain path
dependency and lock-in of existing socio-technical systems around specific old and
traditional technologies, such as coal-based energy generation (Loorbach et al. 2017),
and thus, also difficulties with transitions to new systems of clean technologies.
Structural change is challenged by many existing but unsustainable systems that are
stabilized through various lock-in mechanisms (e.g. scale economies, sunk investments
in machines, infrastructures, and competencies, also institutional commitments, shared
beliefs and discourses, power relations, political lobbying by incumbents, and consumer
lifestyles and preferences) that create path dependence and make it difficult to dislodge
existing systems (Geels 2011, 27; Unruh 2000). Smith et al. (2010, 438) argue that the
innovation studies literature suggests that environmentally-oriented innovation policy
has to take a broader innovation systems perspective (Lundvall 1992; Breschi and
Malerba 1997; Truffer 2008), meaning it has to recognize that the capabilities of
individual organizations to innovate as well as their broader selection environments are
formed by more complex processes, opening the analysis to related practitioner
routines, skills and training, governing institutions, facilitating infrastructures, and
effective and prospective market demand.

However, based on the last decade’s literature and case studies, Wise et al. (2014)
argue that efforts to adapt to climate change have not led to a remarkable rise in the
rates of implementation of adaptation actions, despite substantial investments in
adaptation science. Moreover, they argue that implemented actions have mostly been
incremental and focused on proximate causes and that there are far fewer reports of
systemic or transformative actions. Directional and radical transitions require
investments and regulative security that these investments will pay off in the future.
The continuous increase of renewable energy and electrification (e.g. in the transport
sector and beyond), in parallel with climate and energy targets, does and will require
considerable investments in energy security, both in terms of security of supply and
technical security (ENTSO-E 2019). For these investments, harmonized regulative
security is needed.

This adds pressure to the implementation of the new Clean Energy package — the
legislative package ratified in the European Parliament in the spring of 2019 that updates
the EU energy policy framework. In the center of the new policy framework are
renewable energy, energy efficiency, and empowerment of EU consumers*? to become

12 The new legislation aims to put the consumers at the heart of the transition —in terms of giving
consumers more choice, strengthening their rights, and enabling everyone to participate in the
transition by producing their own renewable energy and feeding it into the grid. By allowing
electricity to move freely to where it is most needed and when it is most needed via undistorted
price signals, consumers will also benefit from cross-border competition. On the one hand, this is
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fully active players in the energy transition, with two new related targets for EU 2030:
a binding renewable energy target of at least 32% and an energy efficiency target®® of at
least 32.5% (with a possible upward revision in 2023) (Renewable Energy Directive,
Energy Efficiency Directive).’* These ambitious targets are believed to stimulate Europe’s
industrial competitiveness, boost growth and jobs, reduce energy bills, help tackle
energy poverty, and improve air quality. In addition, the new package introduces national
energy and climate plans for 2021 to 2030 in order to outline how respective targets will
be achieved, to support regulatory certainty, and encourage essential investments into
the energy sector (Governance Regulation).

The Clean Energy package can be seen as the formal, EU level regulative framework
for sustainability transitions and mitigating climate change; and therefore, it has an
essential role in the wider climate change policy discourse. While the EU regulations
become immediately enforceable as law in all member states simultaneously, directives
need to be transposed into national law. The latter offer national policymakers more
freedom in local policy design and implementation but might also lead to bigger national
variations. From the international convergence mechanisms perspective, EU directives
are instruments of co-operative harmonization of local practice by means of
international legal agreements and supranational law, and regulations can be seen as
mechanisms of coercive imposition of political practices through economic and political
conditionality, as put by Busch and Jorgens (2005a).

Sarrica et al. (2018) argue that the transition towards low-carbon societies requires
multi-scalar and coordinated actions that implies top-down and bottom-up processes of
translation connecting supra-national regulations and targets with policies and
discourses enacted at the national and local levels. They argue that there is a dearth of
research analyzing the coordination of different scales and explore how alternative views
associated with energy sustainability are translated, supported, or resisted across
different levels of governance (national, regional, and local levels in Italy). Their findings
indicate elements of coherence as well as tensions and inconsistencies between
discourses on energy sustainability taking place at different levels, corresponding to
diverse models of governance and policy scenarios (lbid., 451). Chung (2018) adds to this
from a socio-technical system and TIS perspective and argues that international
institutions could play a role in guiding the search, while national governments should
ensure that policies are consistent and help to ensure the appropriateness of domestic
TIS' functions. He claims that if the domestic TIS’ functions are appropriately guided by

believed to drive the investments necessary for providing security of supply, whilst decarbonising
the European energy system. On the other hand, recognizing the role of the consumer, a human
being, in the heart of the transition can be interpreted as a huge change in the climate change
discourse that has been very technology and science biased.

13 This means that all EU countries are required to use energy more efficiently at all stages of the
energy chain (i.e. energy generation, transmission, distribution, and end-use consumption) (Energy
Efficiency Directive).

14 In addition, the new package introduces national energy and climate plans for 2021 to 2030 in
order to outline how respective targets will be achieved, to support regulatory certainty, and
encourage essential investments into the energy sector (Governance Regulation). The package also
outlines specific measures for the building sector for increasing energy performance (Energy
Performance in Buildings Directive) and for the EU electricity market —to establish a modern design
that is more flexible, more market-oriented, innovation driven, and better placed to integrate a
greater share of renewables (Electricity Directive and Electricity Regulation).

29



the institutions on the above levels, novel technologies that sustainably transit the
systems would then emerge on a micro level (lbid., 140).

3.3.2 Socio-technical systems and state capacities

Sustainability transitions of socio-technical systems, e.g., the energy system, in essence
incorporate a variety of dimensions like technology, society, economy, culture,
institutions, governance, policy, etc. that interact with each other and co-evolve (e.g.
Geels and Schot 2007 and 2010; Kemp 1994; Markard et al. 2012; Markard et al. 2015;
Smith et al. 2005). The energy sector in general is a conservative and path dependent
sector with a lot of inertia built into the system (l). Due to several and often contradicting
interests, political, social, and economic goals might clash. For example, decarbonization,
more renewables, distributed production, more sub-connections, more data management
and reliance on ICT might interfere with the goals of energy security and the security of
energy supply, not to mention economic growth that in many countries is heavily tied to
oil production and consumption.

Global challenges arising from this level of complexity require not only coordinated
policies and transnational agreements but also necessitate that discourses from
supra-national institutions are translated and connected with national, regional, and
local level discourses, policies, and institutions (Spath and Rohracher 2010; Sarrica et al.
2018). This strongly implies the need for effective MLG. Turnheim et al. (2015, 240-242)
summarize the reasons why sustainability transitions present many challenges to
policy-makers and thus also for governance in general: (1) they cross multiple scales,
geographies, and temporalities; (2) there is a high level of uncertainty connected to
radical innovations, which makes predictions inaccurate; (3) there can be a high level of
inertia connected to existing socio-technical systems; (4) there are many competing
public goods and social objectives that innovation needs to fit in with (e.g.,
decarbonization, energy security, economic growth); and lastly, (5) the governance
processes of socio-technical change are complex and frequently contested.

Considering the centrality of certain actors in the reproduction of the socio-technical
configurations of regimes and niches with their likely responses to governance
interventions, according to Smith et al. (2010, 445), we can develop informed
expectations about the contribution of various policies to sustainability transitions.
Smith et al. (2010) claim that governance schemes that account for socio-technical
complexities while retaining a sense of significant niche-regime-landscape reproduction
processes and targeting their policy attention towards the key players in the transitions,
are more likely to generate effective transition policies. Furthermore, they argue that
according to the MLP, portfolios of policy measures have to work across the
destabilization of incumbent regimes (to increase opportunities for structural change),
the promotion of radical green niches (to broaden the portfolio of promising solutions),
and processes for translating ideas and practices from niches into mainstream settings.

The previous discussions also refer to the role of state capacities — governance, policy,
and administrative capacities (Painter and Pierre 2005, Wu et al. 2015, Randma-Liiv 2002,
Karo and Kattel 2015, Wu et al. 2018, Karo and Kattel 2018). Additionally, technology or
technological capacities (Lember et al. 2018, Mergel et al. 2018, Tonurist et al. 2017) of
public sector organizations have recently gained much attention. These studies (Ibid.)
analyze the impact of technological change on administrative capacities and emphasize
the important role of technological capacities in effective governance and policymaking.
Technological capacities and the capability to design and implement successful RDI
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policies are substantially important in the contexts of sustainability transitions and
socio-technical systems because the latter cross political, technological, economic,
social, and cultural spheres (e.g. Geels and Schot 2007 and 2010; Kemp 1994; Markard
et al. 2012; Markard et al. 2015; Smith et al. 2005).

Policy capacity of small states, i.e. the competences and capabilities necessary for
effective policymaking (Wu et al. 2015), is claimed to be weak (Randma-Liiv 2002, Karo
and Kattel 2015). In the context of the Baltic states, Cepilovs (2017, 9) summarizes the
three main reasons of weak policy capacity: first, strong policy capacity requires strong
administrative capacity, which has often been quite weak in small states (Randma-Liiv
2002); second, as the Baltic states have just recently completed the transition period of
joining the EU, they have had limited time to develop strong political and administrative
capabilities; third, the capabilities of other stakeholders involved in the policy process,
as well as the coordination instruments, remain largely underdeveloped in the Baltic
states, therefore further weakening the governments’ policy capacity (Karo and Kattel
2015).

Therefore, on the one hand, in the context of sustainability transitions, well-coordinated
MLG —the interdependence, interaction, and co-evolution of governments vertically and
horizontally across country borders and their governance capacity — becomes even more
essential in speeding up the transition processes. On the other hand, this kind of
extremely complex and all-embracing global problems challenge MLG and the strength
and quality of collaboration between and at different governance levels.

3.3.3 Sustainability transitions through directionality and specialization in innovation

In a recent study, Fagerberg (2018) analyzes the role of innovation policy (e.g.,
mission-oriented innovation policy, strategic niche management, transition
management, national innovation systems, and transformative innovation policy) in
sustainability transitions and claims that lessons from innovation policy should be
considered for the development and implementation of transformative innovation policy
for speeding up sustainability transitions. Kern et al. (2019) link innovation and policy
studies and focus on policy mixes that could support innovation with their direction
towards fostering sustainability transitions. They bring out that policy mixes that support
the right directionality are key for managing structural and transformative system
failures, i.e. institutional failures or failures of the direction of a transformation process
(Weber and Rohracher 2012), which has also been recognized by OECD (OECD 2015) in
the context of the climate crisis. Besides directional policy mixes, transformative change
towards sustainability requires that pre-existing and new policies are productively
integrated (Schot and Steinmueller 2018, 1563). However, using policy mixes for
sustainability transitions is also challenging (Kern et al. 2019, 2) because they go beyond
single policy domains (e.g. they require coordination between innovation policy and
other policy fields, such as market regulations or tax rules) and incorporate uncertain
future developments (e.g. technical, political, cultural). Further challenges are
introduced by the fact that transitions go beyond technologies (e.g. also require changes
in infrastructures, social practices, and market arrangements) and therefore involve the
significant complexity of the change process and the desired direction of change
(Kern et al. 2019). There are also some recent analyses of policy, policy mix, and
sustainable transition pathways (Byskov et al. 2019) with more emphasis on policy mix
feedback (Edmondson et al. 2019) and comprehensiveness of policy mixes (Rogge and
Reichardt 2015). Kern et al. (2019) and Edmondson et al. (2019) bring out that policy
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(mixes) and socio-technical systems co-evolve over time — policy can shape developments
of the socio-technical system through resource, institutional, and interpretive effects
while developments within the socio-technical system in turn influence policy
developments through socio-political, administrative, and fiscal feedback.

Furthermore, previous research also provides opportunities to learn from other
countries’ experience, as there are many examples in the literature about case studies of
countries and sectors regarding energy policy change and transition policy (Markard et al.
2015; Kern and Smith 2008), policy mixes for sustainability transition (Scordato et al. 2018),
case studies of sustainability transition pathways (Fastenrath and Braun 2016), and
analysis of large-scale post-carbon economy transition strategies (Wiseman et al. 2013).
All of these in one way or another touch upon innovation and innovation policy and the
role of supply- and demand-side policy instruments in tacking climate change and
enabling sustainability transitions. More specifically, considering previous research,
Creutzig et al. (2018) claim that research on climate change mitigation tends to focus too
much on supply-side technology solutions; thus, the potential of demand-side solutions
for mitigating climate change should be promoted.

Magro and Wilson (2019) argue that new place-based innovation policies are being
strongly shaped by regional smart specialization strategies that seek to generate
structural transformation in the economy, which in many regions include the task of
fostering sustainable transitions and therefore require joined-up interventions from
different policy domains. Smart specialization (Foray et al. 2009; Foray 2015) is seen as a
large-scale innovation policy experiment that took place within the framework of the
European regional cohesion programs between 2011 and the present, as claimed by one
of the godfathers of the smart specialization concept, Dominique Foray and many others
(Radosevic et al. 2017). The smart specialization approach attempts to provide an answer
to the eternal question in regional policy discussions — how to allocate RDI investments
- by encouraging investments in programs that will complement the country’s other
productive assets to create future domestic capability and interregional competitive
advantage (Foray 2018, 818).1° Consequently, smart specialization is expected to create
more diversity among regions, contrary to a situation where each region tries to create
something that is more or less the same in an imitative manner which would almost
certainly result in excess duplication of R&D and educational investment programs,
which in turn would diminish the potential for complementarities within the European
knowledge base (Foray et al. 2009).

Furthermore, smart specialization falls into the category of MOP (Foray 2018) — policies
that are non-neutral and have a clear direction — it means preferential intervention in
accordance with certain objectives in technological, social, ecological, and/or industrial
domains. Therefore, it is argued to be suitable for solving complex and global societal
challenges, such as climate change and sustainability transitions (e.g. Fagerberg 2018;

15 Via the European Regional Development Fund (ERDF) more than EUR 40 billion (and more than
EUR 65 billion with national co-financing) will be allocated to regions from 2014-2020 to fund the
priorities (European Commission 2017). The scale of activities and investments that are being
mobilized under the label of smart specialization during the 2014—2020 period is estimated to total
around EUR 120 billion or even EUR 250 billion if a very broad definition of smart specialization is
used that also includes the funding for the low-carbon economy (only some of which is innovation)
and if EU funding, national co-financing, and private sector leverage are included (Radosevic et al.
2017). Thus, to receive financial support from the ERDF, the smart specialization strategies need
to be in place beforehand.
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Magro and Wilson 2019; Foray 2018). Foray (2018, 823) argues that strategies of smart
specialization, as a policy aimed at generating new so-called transformative activities!®
within a region, form an inalienable part of the MOP sphere, as they are essentially
determined by these principles of non-neutrality (preferential intervention), direction
(predetermination of domain), and the adoption of a systems approach.

In turn, smart specialization as a place-based policy has become an important part of
EU innovation and economic development policy, and member countries and regions are
obliged to integrate the concept into their local policy-making contexts (European
Commission 2013). Similarly to the climate change and energy sector regulations, though
common guidelines are provided as to how the RIS3 should be formulated (Foray et al.
2011), the approaches adopted in different places are likely to be shaped by the
institutional and governance contexts and the specific regional economic contexts in
which they are applied (McCann and Ortega-Argilés 2014) (IV). These practices oppose
the traditional top-down logic of the global climate change policy and introduce bottom-
up processes to the climate discourse and related policymaking.

Thus, integrating and implementing the concept of smart specialization into STI policy
on the member state and local levels might bring along many challenges. Foray (2018)
claims that the same principles of non-neutrality and direction, as well as the systemic
vision that must be adopted, clearly impose substantial constraints and challenges in
terms of policy design and policy governance, particularly to minimize the risks inherent
to these principles. Magro and Wilson (2019) study the governance challenges of smart
specialization policy mix evaluations and argue that evaluating place-based strategies for
research and innovation oriented towards complex challenges (such as sustainable
industrial transitions) implies not only evaluating the specificimpacts of policy mixes, but
also assessing how those impacts are contributing to the direction and process of the
structural transformation desired by the strategy. In addition, they claim that evaluating
policy mixes within a dynamic territorial strategy emphasizes the importance of
governance because policy design and implementation become integrally related to
broader decisions on the direction of the territorial strategy (e.g. which R&D activities to
prioritize) at a local or regional level. In sum, the study by Magro and Wilson (2019) shows
that strategic learning and intelligence gained through appropriately governed
evaluation processes can be used to boost regional capacity building to develop
successful smart specialization policy mixes.

Foray (2018) argues that smart specialization strategies will not succeed if
policymaking capabilities at a regional level do not reach a high level of competence and
commitment. Morgan (2013, 2016) explains that smart specialization can be seen as part
of the so-called new industrial policy family that aims at designing and deploying a rather
sophisticated approach to increase compatibility between vertical choices for resource
allocation and decentralized market dynamics. Therefore, poor quality of government
poses an essential barrier to the formulation and application of smart specialization

16 Foray (2018, 819) accentuates the importance of transformative activities that can lead to
structural changes — “a transformative activity concentrates the necessary actions — R&D projects,
partnerships, and supply of new specific public goods — to explore the new area of opportunity and
facilitate the implementation of collective actions between the different innovation actors
concerned”. Thus, designing smart specialization strategies means identifying a small number of
transformative activities, which will be developed and supported and are managed at a regional
level and possibly modified as new opportunities for structural change (lbid.).
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strategies (Rodriguez-Pose et al. 2014). Studies from CEE regions highlight comprehensively
all the institutional and capacity deficits that challenge the implementation of smart
specialization (e.g. Karo et al. 2017).

Foray (2018, 829-830) brings out three generic challenges for implementing smart
specialization (related with government quality, institutional and governance capacities)
coupled with design principles for successful implementation:

(1) establishing priorities that are non-neutral and directional in resource allocation
in accordance with the analysis of the desired structural changes, the comparison
between existing capacities and opportunities, and the identification of the
correct level of granularity where public-private interactions and their
transparency are also taken into account;

(2) developing transformative activities using a system approach corresponding to
the selected priorities, which involves the deployment of various instruments to
respond to the different obstacles and difficulties, human capital with related
demand for R&D sequence, and integrated vision of innovation and diffusion;

(3) recognizing and implementing the implications of an experimental policy with
entrepreneurial discovery, flexibility, monitoring, and maximization of spillovers
as principles for design that determine the success of implementation.

Foray (2018, 830) claims that these challenges must motivate and encourage public
agencies to invent new structures and change their political practices and culture and
notes that a new policy mindset is slowly being instilled into policymakers. This mindset
(Ibid.) comprises of — (1) prioritization and vertical choice instead of neutral and
horizontal programs; (2) decentralization, self-discovery, and flexibility rather than
central planning; and (3) transformative activities rather than sectoral priorities.
The previously mentioned aspects can also be seen as a transition or transformation of
traditional governance and policymaking that used to work in more isolated contexts but
is no longer viable or sustainable in the globalization and internationalization context
that involves complex societal challenges.

3.3.4 Impact of research funding models on research systems and the socio-economic
relevance of science

Funding of research as a policy instrument influences the direction and dynamics of RDI
systems, budgeting and financial management in public universities (lll), specific fields of
research (such as energy and environment), and the related industry and science
networks (I) that have a high stake in providing viable solutions for sustainability
transitions. The discussion below supplements the study of competitive and project-based
funding of research (lll) and the energy technology ISL (l) by explaining the wider
dynamics in research systems, and the related problems and challenges for governance
of research funding and STI in general that might support or hinder the creation of
relevant RDI solutions for sustainability transitions. The following sub-section elaborates
the effects of research funding on the direction of research and university management
in general, and more precisely, on the dynamics of technologies and their ISL that are
considered under the socio-economically relevant science (e.g. climate related
technologies, environmental and energy technologies).

As funding instruments are quite often focused on only one of the aims, it is important
to explain the distinction between socio-economic ‘relevance’ and scientific ‘excellence’
related goals of scientific research. Relevance is becoming the central concept in
describing scientific research in the new socio-economically aware understanding of
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science — e.g. in post-normal-science (Funtowicz and Ravetz 1993), Mode 2 research
(Hessels and Van Lente 2008), the Triple Helix approach (Etzkowitz and Leydesdorff
2000), and strategic research (Rip 2004). Therefore, research for tackling societal
challenges like climate change and enabling sustainability transitions can also be
subsumed under socio-economically relevant science. For some approaches, relevance
is intrinsically connected to scientific excellence, as the idea is to build up the scientific
base to propose solutions for ‘grand challenges’ discussed in the science policy discourse
(Rip 2011), e.g. in the context of this thesis, climate change and sustainability transitions.
This suggests that without excellence there cannot be relevance, the excellence and
relevance division is somewhat overlapping: excellence-based knowledge does not
exclude socio-economic adaptability, but it is supposed to deliver broad-based solutions
for the future (Irvine and Martin 1984). This can be connected to the ‘centres of
excellence and relevance’ promoted by Rip (2004), thus engaging universities in both
regional development and academic excellence. Nevertheless, many authors, including
Merkx et al. (2007) make the distinction between the ‘scientific’ and the ‘societal’ quality
criteria more explicit. The first is connected to peer review and bibliometric quality
evaluation!’ and the second to context, the significance of research for national and
regional strategies and also for end-users.'®

At the same time, directing the discourse towards societal impact creates pressures
for universities to find alternative sources of funding, which includes consulting,
commercialization, and marketing activities (Strehl et al. 2007). With external sources of
funding increasing, the substitution and complementary effects are becoming more and
more discussed (Thursby and Thursby 2011; Muscio et al. 2013). Thus, some critics could
also presume that if the funding mechanisms are too focused on the socio-economic
impact, it could affect the choices of scientists so that research could shift closer to the
market and further away from creating new knowledge (1), and the latter has been seen
as the primary task of universities for a long time. This relates to the wider discussion
about the role of universities and university research.

There are also debates surrounding the influence of different research grants on
research outcomes (Manjarrés-Henriquez et al. 2008; Hottenrott and Thorwarth 2011;
Jacob and Lefgren 2011; Banal-Estanol et al. 2013; Lawson 2012). Funding agencies and
their instruments have become more multi-faceted and autonomous (Lepori et al. 2007).
With high-level competition for research funds (1), lottery effects are introduced into the
system where usually only the very low-level project proposals are easily disregarded
(Van den Besselaar and Leydesdorff 2009). To legitimize the choices in these
circumstances, objective criteria become handy. Furthermore, selection becomes
increasingly dependent on prior performance, thus contributing to funding
concentration and creating almost monopoly barriers to new entrants to the funding
system (I; 1l1). Braun (1998) argues that policymaking in funding agencies is the focus of

17 As it is difficult to assess socio-economic impact, funding schemes tend to become highly skewed
towards excellence as more standardized measures are taking prominence in science policy and
governance (Hicks 2012).

18 Being a broad and ‘fuzzy’ area, societal impact is usually postulated rather than empirically
measured (Niederkrotenthaler et al. 2011). Usually there are also challenges with time horizon,
diffusion, attribution (causality) and multi-policy and multi-level problems (Martin 2007; Lemola
and Lievonen 2008; Martin 2012; Bornmann 2013; Weber and Polt 2014) that complicate the
evaluation of socio-economic relevance.
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diverse interests because funding resources contribute significantly to the chances of
doing research and therefore to the maintenance of existing power relations in the
scientific field. Furthermore, scientists are able to adapt to different funding modes and
increased competition through selecting the viable funding sources, shaping research
content, or even ‘creatively’ balancing resources between research activities (Laudel
2006; I; Il). There is also evidence that scientists change their activities in accordance
with the indicators used for evaluation (Abbott et al. 2010; Bornmann 2010; Erno-
Kjolhede and Hansson 2011; I).

As a result, research groups themselves act in a strategic manner and establish
linkages with different funding agencies to further enhance a feedback loop to the
system (developing capabilities based on the ideas of future funding and competition for
available schemes) determining funding allocation (Lepori 2011). Due to the complexity
and cross-financing practices in university budgeting and financial management (lll), it is
also impossible to eliminate the influence of other funding mechanisms and general
motives of the actors within a university with regard to acquiring research funding.
Thus, academic research systems are described by “winner takes it all” reward systems
that give a strong ‘cumulative advantage’ to high-level researchers (see discussion in
Viner et al. 2004; Defazio et al. 2009; Grimpe 2012).'° Therefore, in Continental Europe,
the excellence-driven research milieus have come to the forefront and these excellence
and output based funding systems inevitably lead to resource concentration — in terms
of fewer fields and fewer recipients being funded (Wang and Hicks 2013). As award
criteria of public funding have started to evolve around peer review reports (collegial
procedures), it promotes academic excellence (Viner et al. 2004, Sorensen and Fleming
2004; Hicks 2012). At the same time, noting the effects discussed above, the direction of
research and innovation has largely been left without attention and unexamined ().
Accordingly, it is claimed that national commissions and advisory boards in general do
not have effective mechanisms for regulating research practices and target resources in
terms of long-term social considerations (e.g. Fleischman et al. 2011; Schanker and
Ulvestad 2011).

Despite the growing acknowledgment of the importance of socio-economic effects of
science (see e.g. Salter and Martin 2001; Martin and Tang 2007; Wolfe and Salter 1997),
excellence-based science evaluation schemes seem to prevail in performance-based
public funding systems. Obviously, sustainability transitions imply the importance of
socio-economically relevant science to cope with the global and complex energy, climate,
and environmental challenges. Moreover, it requires both basic and applied science:
basic research can create radical changes and applied science can apply these to the
industry, transport, energy, and environmental sectors in practice, supporting the strand
of research described above, where relevance is intrinsically connected to scientific
excellence in order to deliver broad-based solutions for global challenges (Rip 2011;
Irvine and Martin 1984). The question here is about the collaboration and integration of
socio-economic ‘relevance’ and scientific ‘excellence’ focused research and the
commercialization (and innovation) possibilities of this research. In the context of small
countries, establishing and managing a sustainable balance between funding

19 There are also some works that discuss the connected signalling and reputation effects of
research grants (Blume-Kohout et al. 2009), third-party funding, and overall funding schemes
(Cherchye and Abeele 2005; Banal-Estanol and Macho Stadler 2010; Hottenrott and Lawson 2012;
van Leeuwen and Moed 2012).
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instruments dedicated to societal relevance and scientific excellence might become a
challenge due to limited resources and limited state capacities (e.g. administrative,
policy, technology capacities). Considering the broader economic structure and industrial
capacity to commercialize research for the wider goal of tackling climate change and
managing sustainability transitions adds another layer of complexity and challenges for
governance.
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Table 1. Summarized implications from previous research for governance and MLG of selected STl instruments

Opportunities and challenges

Sustainability
Public policy STl studies transitions

“Linear” and “value-neutral” global climate change discourse where a
simple “technical-fix” is possible.

Wesselink et al. 2013; |

Multi-disciplinary nature of environmental technologies and the
accompanying ambiguity problem.

Frondel et al. 2007; |

Complex, co-evolving, nonlinear sustainability transitions (competing
public goods and objectives, multiple domains and levels, uncertainty,
and inertia in existing socio-technical systems).

Loorbach et al. 2017; Smith et al. 2010; Geels
2018ab; Turnheim et al. 2015; Ténurist 2016; |

Kern et al. 2019

Transitions involve actor networks in normative questions, their
motives and interactions, power and politics on multiple levels that
influence regime transitions and the geography of transitions.

Rip and Kemp 1998; Smith et al. 2005, 2010;
Geels and Schot 2007

Capabilities of individual organizations to innovate and their broader
selection environments are formed by complex processes of
innovation systems (practitioner routines, skills, and training,
governing institutions, facilitating infrastructures, market demand).

Lundvall 1992; Breschi and
Malerba 1997 Truffer 2008

Smith et al. 2010

Framing, motivations, and interpretations of innovative activities and
the directionality of technological trajectories are embedded in
broader societal contexts in which specific innovation systems operate.

Bell 2007; Nelson 2008;
Von Tunzelmann et al.
2008

Path dependence and lock-in of existing socio-technical systems
around unsustainable technologies.

Loorbach et al. 2017; Geels 2011; Unruh 2000

Balance between supply- and demand-side technology solutions in
mitigating climate change.

Creutzig et al. 2018

Co-evolvement of policy and socio-technical systems (policy shapes
socio-technical systems and vice versa).

Kern et al. 2019; Edmondson et al. 2019

Policy mixes for sustainability transitions go beyond single policy
domains and require coordination.

Kern et al. 2019; Magro and Wilson 2019

Policy mixes and productive integration of pre-existing and new policies
are key for managing structural and transformative system failures.

Weber and Rohracher 2012; OECD 2015; Schot and Steinmueller 2018

Effective transition policies require that governance schemes consider
socio-technical complexities and significant niche-regime-landscape

reproduction processes and target key players of transitions.

Smith et al. 2010
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Transition experiments integrate policy with innovation and test
novel configurations of socio-technical elements, providing learning,
capacity building, de-risking, public education, and engagement.

Rosenbloom et al. 2018; Smith et al. 2010; Matschoss and Repo 2018

Systemic vision of directional and non-neutral MOPs and place-based
policies with transformative activities, entrepreneurial discovery,
flexibility, monitoring, and maximization of spill-overs.

Foray 2018; IV

Systematic and radical changes require transformative and
directional innovation.

Johnstone 2005; Wise et al.
2014; Garcia and
Calantone 2002; |

Identification of ‘sustainable’ technologies and their prioritization.

Smith et al. 2010

Evaluation of place-based R&l strategies can be used for regional
capacity building to develop successful policy mixes that contribute
to the direction and process of structural transformation.

Magro and Wilson 2019

Allocation of RDI investments by encouraging investments in programs
that complement the country’s other productive assets to create future
domestic capability and interregional competitive advantage.

Foray 2018; IV

Appropriate balance in funding instruments between the socio-
economically relevant and scientifically excellent science and
between project-based and long-term funding.

Martin 2012; Gulbrandsen
and Slipersaeter 2007;
Gibbons et al. 1994

Selection mechanisms of funding instruments have to enable
sustainability of research fields but also the emergence of new
entrants with radical technologies.

Braun 1998; Wang and Hicks 2013; Viner et al. 2004; Defazio et al.
2009; Grimpe 2012; 1; Il

High quality of policy, institutional, administrative, and technology
capacities is essential for effective governance and policymaking.

Karo and Kattel 2015, 2018; Tonurist et al. 2017; Lember et al.
2018; Mergel et al. 2018

Painter and Pierre 2005; Wu et al.
2015, 2018; Randma-Liiv 2002

Local context (culture, history, institutions, governance, policy) and the
specific regional economic contexts (broader economic structure, industrial
capacities of a country to commercialize research results) initiate, shape, or

Kern et al. 2001; Rose 1991; Bennett 1991;
Pedersen 2007; Bemelmans-Videc et al.
2010; Freeman 1985; Linder and Peters

McCann and Ortega-Argilés

inhibit the adoption of imported discourses, policies, and instruments. 1989; Hood 1983; Ehnert et al. 2018; II 2014; IV Ehnert et al. 2018
Consistency, coordination, and translation of policies (top-down and Spath and

bottom-up) — external discourses have to be translated and connected Spath and Rohracher 2010; Sarrica Rohracher 2010;
with national and sub-national level discourses, policies, and institutions. et al. 2018; Chung 2018 Chung 2018 Sarrica et al. 2018

Source: Author.




4 EMPIRICAL FINDINGS AND IMPLICATIONS FOR
GOVERNANCE AND MLG

In the following sub-sections the previously established analytical framework together
with the debates on key implications of selected STI aspects (as tools and factors to
enable or challenge the governance of sustainability transitions) are used to understand
and explain the opportunities and challenges of smaller states, and especially Estonia.
To summarize the research focus of this thesis, has adaptation and convergence towards
climate change and sustainability transitions’ discourses, selected policies and
instruments developed at the global and EU levels emerged in practice, and what have
been the governance problems and challenges while designing and implementing these
specific imported STI policies and instruments? Convergence and divergence are
discussed in terms of whether the imported policy discourses, policies and instruments
have developed and performed in member states as originally designed at the global and
EU level, or have they shifted away from their initial ideas and setup and been adapted
to local context, and what have been the challenges and problems for governance and
MLG of these processes? As explained below, the empirical findings present both,
converging and diverging trajectories.

4.1 Adaptation and convergence towards EU policy: the role of local
context, external examples, learning, and state capacities

The research done for this thesis shows that in the case of environmental taxation,
adaptation and convergence towards EU policy, at least to some extent and with certain
exceptions, has happened (Il). This supports the Europeanization (Bache 2008; Borzel
and Risse 2003; Risse et al. 2001; Vink and Graziano 2006) and the EU convergence
theories (Holzinger and Knill 2005; Knill 2005; Kerr 1983) and argues for the influence of
EU politics and policymaking on domestic politics (Bache 2010; Tatar 2016). The case
study of environmental taxation (Il) can be viewed as a positive case of convergence in
terms of the EU level climate change discourse. More specifically, it is also a positive case
in terms of the transition of the taxation system towards a more sustainable mode that
implements the ‘polluter pays’ principle (Jorgensen 2003, 17-18; Adolino and Blake
2001, 320), enables the abatement of already existing pollution (through reallocating
targeted environmental charges into environmental projects), and supports the uniform
regulation of the Common Market (through energy taxes). The practice of developing a
taxation model that presents a mix of previously used environmental charges and
imported energy taxes (ll) also confirms that policy mixes that integrate pre-existing
instruments and account for context specificities are key for managing transformation
processes (Weber and Rohracher 2012; Schot and Steinmueller 2018).

In general, the case study highlights more opportunities than challenges and problems
arising from adapting to externally developed policies and instruments. Moreover, from
the MLG angle it illustrates a positive case in terms of both bottom-up (environmental
charges) and top-down (energy taxes, fuel and electricity excise duties) policymaking in
the EU (ll), and from the MLP angle it emphasizes the role of landscape (e.g. international
convergence mechanisms) and niches (e.g. environmental taxes as novel policy
instruments) in the changes of regimes or parts of regimes (e.g. the Estonian
environmental taxation model, the national energy system). The results also indicate that
the convergence of environmental taxes in general was not influenced solely by
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international convergence mechanisms (Busch and Jérgens (2005a) as usually believed
but that local context, factors, actors and institutions, and the right timing played a
significant role in the development of the taxation model (II; Kern et al. 2001; Rose 1991;
Bennett 1991; Pedersen 2007; Bemelmans-Videc et al. 2010; Freeman 1985; Linder and
Peters 1989; Hood 1983). The local favorable context of the existing socio-technical
regime (energy and environmental sectors) with support to environmental protection
initiatives and readiness for adopting stricter and new measures, also past experience
with similar policy instruments (e.g. environmental charges as niche instruments), and
joining the EU facilitated a smoother adaption to imported instruments. These conditions
can also be considered responsible for better convergence with EU environmental and
energy taxation policies in general — the case of Estonian environmental taxes and
charges system (ll) is the only policy convergence case among the analyzed case studies.
Convergence with EU energy taxation policies can clearly be witnessed with regard to
some country specificities (like the essential role of environmental charges in Estonia for
financing environmental protection projects that were not used at this scale in other
countries). In the case of energy taxes (fuel and electricity excise duties) that are needed
for the uniform regulation of the Common Market, the EU has used co-operative
harmonization and coercive imposition (Busch and Jorgens 2005a; Il) to harmonize and
converge consumption taxes (also including fuel and electricity duties) with the aim of
enabling equal competition in the Common Market.

Moreover, the Estonian case of environmental taxation (llI) can be seen as a “success
case” of external policy adaptation. The case study clearly emphasizes the role of local
context and ‘administrative fit’ or the ‘logic of appropriateness’ (March and Olsen 1989)
in explaining the adoption, rejection, and frequent national variations of NPI that have
been widely discussed by many scholars (Tews et al. 2003; Rose 1991; Knill and Lenschow
1998; Hoberg 2001; Jordan 2001; Kern et al. 2001). The main local factors that sped up
the convergence of the Estonian environmental taxation system (ll) with other European
countries were high public awareness and willingness to deal with environmental
problems, also the government’s need for resources and for (co-)financing environmental
protection projects. In addition, no less relevant was the local experts’ knowledge of the
NPl and how they work in other countries, past experience with similar instruments, right
timing that enabled a significant increase in charge rates and last but not least, joining
the EU. The case study (ll) also refers to the advantages of small states like flexibility and
lower transaction costs, faster and easier discussions and agreements, designing and
implementing new ideas and solutions just to name a few (Katzenstein 2003; Tonurist
2010; Armstrong and Read 2003; Brautigam and Woolcock 2001; Hey 2002; Lemola and
Yla-Anttila 2003; Lundvall et al. 2002).

Regarding international best practices and examples from which countries can learn
from, there are well presented studies, especially among the recent sustainability
transitions literature, about the role and positive impact of local initiatives and
demonstrations (Dowling et al. 2018; Jenkins and Hopkins 2019; Spath and Rohracher
2012) and urban experiments and living-labs (Fuenfschilling et al. 2019; von Wirth et al.
2019; He et al. 2018). There are also examples in the form of transition experiments with
long-term transformation vision across sectors (Rosenbloom et al. 2018) and more
specific governance experiments (Matschoss and Repo 2018). All of these studies point
out that successful national and international examples of designing and implementing
NPI for enabling sustainability transitions are essential, but local context also plays a
significant role in successful policy transfer, as also shown by the Estonian case that took

41



after the German and Scandinavian models of environmental taxation (Il). These findings
support the previous studies on the positive role of transition experiments (Rosenbloom
et al. 2018) and governance experiments (Matschoss and Repo 2018) because they
integrate policy with innovation where experimentation is positioned more within
socio-technical regimes than in strategic niches. Therefore, as seen in the case study of
the environmental taxation in Estonia (ll), the experience and examples of other
countries with NPI (like environmental taxes) provided Estonia with opportunities to
learn, build capacity, take less risks, and increase public education and engagement
locally and indeed provided new transition opportunities towards low-carbon systems,
confirming the previous studies of Rosenbloom et al. (2018) and Matschoss and Repo
(2018).

In the context of multi-level sustainability transitions, Spath and Rohracher (2012)
analyze the role of spatial dimensions in the transformation of socio-technical regimes
(like the energy system) towards more sustainable configurations and conclude that
considerably more attention should be paid to the interplay of local and non-local
discourses and the dynamic relations between local initiatives and non-local networks
because they can provide specific opportunities for the legitimization and adoption of
more sustainable socio-technical systems, as clearly seen in the case study of Estonian
environmental taxation (ll). Sarrica et al. (2018, 451) emphasize three main needs:
(1) better coordination between centralized and decentralized energy policies;
(2) recognizing and addressing bottom-up inputs and concerns and integrating these into
national/regional strategies; and (3) enhancing participation and public engagement in
energy governance. This is in line with the Estonian experience of developing the
environmental taxes and charges system where coordination between central and local
levels, local and non-local experts’ networks, bottom-up input, and public engagement
of the industry and related stakeholders as emphasized by Spath and Rohracher (2012)
and Sarrica et al. (2018) were considered (ll).

Relatedly, some challenges with the local context and interaction between local,
national, and the EU levels can be outlined from the case study (ll) as well. First,
the economic situation of a country that just became independent did not allow
introducing high tax rates, and the interest of entrepreneurs had to be taken into
account, despite the fact that the local polluting companies and users of natural
resources had weak unions. The development of the system evolved hand in hand with
entrepreneurs because the aim was not to raise the electricity price rapidly and harm
competitiveness. Secondly, joining the EU required investments into the areas that had
a transition period and national co-financing was necessary to get funding for
environmental protection projects from the EU Social Cohesion Fund. Economic
instruments seemed most rational because of the enormous investments needed.
In addition, higher environmental goals and expectations on pollution abatement pushed
for more flexible economic instruments. The main challenge for adapting the local
system after joining the EU was how to meet EU standards and requirements and how
to receive additional funding from EU programs to develop national competitiveness.
Regarding the previous aspects, the case study also argues for the relevance of the
political-institutional context (Ehnert et al. 2018) and the specific regional economic
contexts in which NPI are applied (McCann and Ortega-Argilés 2014).

The environmental taxes case study (IlI) also highlights well the complexity of
transitions (Loorbach et al. 2017; Smith et al. 2010; Geels 2018a, 2018b; Turnheim et al.
2015; Tonurist 2016; Kern et al. 2019) and the role of complex networks of actors in
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normative questions (Rip and Kemp 1998; Smith et al. 2005, 2010; Geels and Schot 2007).
It illustrates how policy mixes and socio-technical systems co-evolve in sustainability
transitions (Kern et al. 2019; Edmondson et al. 2019) — environmental taxation influences
the energy sector, but the energy sector also has mechanisms to influence the
development of new taxation models. As explained before, the practice of considering
the needs and capabilities of local industry and individual organizations maintains that
governance schemes that account for socio-technical complexities and target key players
of transitions while retaining a sense of significant niche-regime-landscape reproduction
processes are more likely to generate effective transition policies (Smith et al. 2010).
Regarding the niche-regime-landscape reproduction processes, the Estonian case
presents the destabilization of incumbent regimes (highly pollutive oil shale based
energy sector), promotion of green niches (e.g. environmental taxes and charges),
and the translation of ideas and practices from niches into mainstream settings
(e.g. development of a new taxation model).

Hansen’s and Nygaard’s (2013) study adds to the Estonian experience and the role of
local factors in an opposite way by illustrating the rejection of external interventions due
to local context and strong opposition of local interests. They analyzed the role of
transnational linkages and donor interventions in sustainability transitions of emerging
countries, and based on the empirical findings, they argue that local context and path
dependency play an important role. More specifically, they claim that advice on energy
policy had a limited impact mainly because of strong opposing interests in maintaining
the existing situation and that the short duration and unpredictability of interventions
can generally be seen as an important impediment for programs in reaching their
objectives.

Accordingly, the latest literature on policy transfer and sustainability transition
highlights the diffusion of practices through learning and imitation. Jenkins and Hopkins
(2019) analyze transitions in energy efficiency and energy demand through the
emergence, diffusion, and impact of low-carbon innovation and claim that systemic
reductions in energy demand are only possible through low-carbon innovation. There are
also some recent studies that focus on understanding and governing learning (van Mierlo
and Beers 2018) and the role of learning and best practices in municipalities and urban
climate change governance (Nagorny-Koring 2019; Wolfram et al. 2019; van Mierlo and
Beers 2018). Sol et al. (2017) have monitored in more detail the emergent properties of
social learning in governance networks involved in sustainability transitions to better
understand the role and the dynamics of these properties and to see which actors and
roles can foster the effectiveness of social learning in regional transitions towards more
sustainable ways of living. As a result, they found that reflexivity in particular is a critical
property at moments that can make or break the process (lbid.). These studies again
clearly emphasize the role of local capacities and in addition to policy capacities and the
capacity of the government (Foray 2018; Rodriguez-Pose et al. 2014), they highlight the
importance of social capabilities and capacities (e.g. social learning, imitation, and best
practices) that are also considered essential in the Estonian case study of environmental
taxation (Il) and smart specialization (IV).

Relatedly, recent studies have also analyzed the capacities for transformative climate
governance (Holscher et al. 2018a) and the competences of local and regional urban
governance actors to support low-carbon transitions (Holtz et al. 2018). Shaw et al.
(2018) analyze the potential of community-led actions and emphasize the critical
importance of scalar politics in enabling effective climate change strategies — tackling
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climate change requires a set of deeply intertwined geographical responsibilities where
actors at and across different geographical scales are closely connected. This refers to
the role of MLG. Involvement of local levels partly explains the successful adaptation in
the case study of the environmental taxation system (ll) and implementation failures in
the case study of smart specialization (IV) in terms of how smart specialization was
envisioned in theory (e.g. the EDP and aim to solve grand challenges). Schoon and Cox
(2018, 1) argue that governance for sustainability requires long-enduring institutional
arrangements, such as collaborative governance and co-management, to build more
enduring governance structures and working across scales of institutions and governance
groups (including nested institutions as well as communication and coordination both
horizontally and vertically). Additionally, they highlight the importance of adaptation and
evolution in the resolution of collective action dilemmas in complex systems with
nonlinearities, unclear causal chains, and uncertain future outcomes and meanings of
governance actions.

4.2 Diverging trajectories of EU and national STI policies: sustainability
transitions through cleantech, public research, and smart specialization

In the comparative case study of smart specialization in Estonia and Wales, some
similarities in designing and implementing the policy and strategies at national and
sub-national levels can be witnessed (IV). However, all the other case studies of the thesis
(impact of the climate change discourse on ISL — I; research funding — lll; and smart
specialization in a broader sense, meaning how it was aimed at the EU level and how it
has been implemented — IV) show more diverging trajectories — challenges and problems
for governing STl policies, ISL, and universities — than convergence and adaptation of EU
discourses and policies. As the selected STl aspects are part of wider policies and systems
for speeding up sustainability transitions, the governance challenges of these STl aspects
pose micro and macro level challenges for sustainability transitions as well.

4.2.1 Climate discourse and challenges for national STI policies: experiences with
cleantech, ISL, and public research systems

The Estonian case study about the impact of the global climate change discourse on the
implementation of national science policy (1) illustrates that the introduction of policy
narratives from a broad and high-level global discourse (seen as the wider landscape) to
the national level (from the MLG angle) and to the socio-technical regimes (from the MLP
angle) can have unintended and multi-directional effects for policy implementation.
More specifically, these narratives can shape the actual policy practices and networks of
actors in a complex and non-linear fashion. The broad-based policy discourses and policy
changes may be easily transferred from sector to sector and from country to country
(e.g. spread of environmentally friendly technologies to different countries and to
various technology sectors); however, they can also accommodate diverging and
contradictory approaches (e.g. environmental protection and especially pollution
clean-up and end-of-pipe technologies versus green niches like cleantech that has zero
to minimum effect on the environment) depending on the interested parties involved
(researchers, companies, industry, investors, etc.) (Frondel et al. 2007; 1), their
innovation capabilities and the broader innovation environment (Lundvall 1992; Breschi
and Malerba 1997; Smith et al. 2010; Truffer 2008), the regional economic context
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(McCann and Ortega-Argilés 2014), and the political-institutional context (Ehnert et al.
2018).

The research conducted for this thesis brings out several challenges for the
implementation of national science policy (focused on collaborative networks of industry
and science in energy technologies) and thus for enabling socio-technical regime
transitions (I). Therefore, it illustrates especially well the interdynamics between MLG
and the MLP of globally initiated sustainability transitions and transitions of more local
socio-technical regimes. The findings show that the global climate discourse has indeed
led to the diversification of research agendas and collaboration networks but the shifts
in research strategies often tend to be rhetorical and opportunistic, with limited evidence
of novel research fields and groups in radical cleantech niches (I). The findings even show
that to some extent scientists adapt their research topics and activities based on the
broader landscape dynamics of sustainability transitions and their influence on regime
shifts, like changes in funding sources (also noted by Laudel 2006; and in the case study
of research funding — Ill) and the indicators of evaluation used in allocating research
grants, as also found in previous studies (Abbott et al. 2010; Bornmann 2010;
Erno-Kjolhede and Hansson 2011). As pointed out by Spath and Rohracher (2010) and
Sarrica et al. (2018), global challenges require that discourses from supra-national
institutions are translated and connected with national, regional, and local level
institutions which, as noted in the case study of the energy technology ISL, has been
inadequate in Estonia (I). Accordingly, the ambiguity of the global climate change
discourse accompanied by insufficient translation of the discourse into local policy
implementation and “sailing-ship effects”?° of traditional technologies (De Liso and
Filatrella 2008) have facilitated incremental innovation towards energy efficiency (1),
instead of initiating considerable regime shifts in the energy sector. Furthermore, this
has led to the lock-in of technologies (Loorbach et al. 2017; Geels 2011, 27; Unruh 2000),
e.g. the case of high oil shale dependence in Estonian electricity production, and
eventually to non-optimal solutions for the energy sector of Estonia (1). This clearly poses
a structural problem for energy and environmental policy, energy security and
sustainability in the long run and confirms the governance challenges of complex and
frequently contested processes of socio-technical change (e.g. sustainability transitions
in the energy sector) as outlined by Turnheim et al. (2015) and many others (Loorbach et
al. 2017; Smith et al. 2010; Geels 2018a, 2018b; Tonurist 2016; 1).

If sustainability transitions through clean technologies are in question, it is important
to understand the different logics of different technologies and their ISL and develop
technology capacities (Tonurist et al. 2017; Lember et al. 2018; Mergel et al. 2018) for
successful policy implementation. Cleantech ISL usually have a more radical direction of
innovation that requires longer time frames, but their strong business nature (Caprotti
2012; Okereke et al. 2012; Kuehr 2007; O’Rourke 2009) can inversely lead to short-term
contracts. Environmental protection ISL (efficiency-oriented and additive in nature) are
more incremental in their innovation direction and therefore usually have closer links to
the market collaborations. If more radical cleantech is needed to disrupt the existing
socio-technical regimes then research and innovation funding instruments have to also
take into account these technology and network specificities, the direction of innovation

20 “Sailing effects” are situations where the threat to the traditional technology of being
displaced by new technologies spurs investments into the old technology and increases its
performance (De Liso and Filatrella 2008) and through this can lead to lock-in of old technologies.
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(Garcia and Calantone 2002) (not only the rate of innovation as explained by Popp et al.
(2010, 878)), and the transformative nature of innovation (Johnstone 2005; I). The case
study of the energy technology ISL (1) illustrates well the problems with the “winner takes
it all” funding models that depend on prior performance leading to resource
concentration and creating monopoly barriers to new entrants, which are problems that
have been noted by many academics (Wang and Hicks 2013; Viner et al. 2004; Defazio
et al. 2009; Grimpe 2012; 1ll).

Many of the challenges with external policies are related to how to translate them
into the local context (Sarrica et al. 2018). In terms of the MLP of sustainability
transitions, how to translate the changes from the wider landscape into local
socio-technical regimes and niches. From the MLG perspective, national level
policy-makers can adopt the global climate change discourse in terms of the goal of
long-term low-carbon energy production, but the policy implementation level and ISL
might not be sufficiently involved. This is the case in Estonia: when we look at the actual
implementation of the science policy, R&D has not moved hand in hand with the
discursive goal (I). Although the broad global climate discourse has influenced funding
decisions in science policy, the impact has not been as profound as expected: linear and
value-neutral science policy (Wesselink et al. 2013) has strengthened some basic science
research groups but also left some applied research groups dependent on industry
contracts and investments (I). In line with Braun’s (1998) argumentation, until 2016 the
funding models of STI have in general maintained the existing power relations in the
Estonian scientific field, as seen in the case study of the energy technology ISL (1) and also
noted in the case study of public research funding (lll). If more applied research teams
are solely dependent on industry contracts, they can function with industrial funding only
for a short period. Focusing only on short-term applied research can hollow out basic
research competences and in the long run reduce the research groups’ value to the
industry (1). These findings support the studies that see industry collaboration as a threat
to the sustainability of basic research (e.g. Elzinga 1985, 1987; Pelikan 1992; Slaughter
and Leslie 1997; David 2000; Polster 2000; Ziman 2000; Maskell and Robinson 2001;
Graham 2002; Barnett 2003; Nelson 2004). However, there are also analyses that see the
close cooperation between universities and industry (Salter and Martin 2001) as an
opportunity for the ‘entrepreneurial university’ to become the ‘engine’ of the knowledge
economy (e.g. Clark 1998, 2004; Etzkowitz 1998a, 1998b, 2002, 2003, 2004; Etzkowitz
et al. 2000; Schulte 2004; Kitagawa 2005; Shattock 2005) as claimed by Martin (2012,
544). This is also supported by the case study of the energy technology ISL (1), specifying
more precisely that successful applied research needs to be grounded in profound basic
research capabilities (Rip 2011), which are a core competence of universities and part of
their main mission. Basic and applied research groups need to collaborate and thus
complement each other, which of course might increase communication problems and
complexity of research and innovation networks. Still, cooperation between different
competences and capabilities is important — an environment where transfer of
knowledge and competences is supported is essential for innovation to deliver
broad-based solutions for global challenges (Irvine and Martin 1984).

As explained before, public research funding is essential for securing the sustainability
and independence of research groups in both streams of research (scientifically relevant
and socio-economically excellent) and also for the wider discussions of sustainability
transitions where innovation policy and RDI systems are considered (e.g. Fagerberg 2018;
Creutzig et al. 2018). It is clear that until 2016 the Estonian public research funding
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system was an extreme case where more than 80% of research funding was
project-based (lll) and convergence with countries nearby or with the EU had not
happened, and thus, the sustainability of the system was also questioned. Until 2016,
the funding environment of public research in Estonia was highly complex with a large
variety of different instruments coupled with a weak governance context. The subunits
were free to apply for any external funds they desired (budgets where mainly compiled
based on a bottom-up logic), and the central administration had not implemented
steering mechanisms to limit the acquisition of funds despite the fact that they carried
the financial risk (Ill). Although the overall budget of the universities under study
increased from 2004 to 2013, such a funding environment created significant
fluctuations of revenues for the subunits and in addition lead to tensions between the
core and the subunits (lll). First, adequacy and equity in covering and distributing indirect
and overhead costs associated with the projects, especially in cases were funding
programs did not allow for indirect costs (i.e. EU structural and cohesion funds).
Secondly, tensions were also created by funding instruments that rely on lagged
reimbursement, due to which central administration is inevitably forced to use overdraft
facilities of banks and bear associated interest costs.

In sum, the thesis shows that project-based funding of public research poses many
challenges for budgeting and financial management in public universities (lll): fluctuating
revenues; fragmented revenue sources, which give rise to high transaction costs,
coordination problems, high complexity in managing the finances; difficulties in securing
cash flows; and problems with covering indirect costs. Additionally, the main findings
suggest that such arrangements have led to an internal paradox where the more
successful the research groups are in obtaining project-based research funding from
diverse sources, the more strained the university budget as a whole becomes.
The empirical study clearly shows that governance structures with imbalanced autonomy
and accountability of the subunits are not likely to be sustainable in the long term (lll)
and therefore pose challenges for wider sustainability transitions of socio-technical
systems where ISL and socio-economically relevant research for tackling global
challenges play an essential role.

When looking at the issue from the MLP angle, the tensions between central
administration and subunits in public universities regarding the implications of
project-based funding of public research (lll), the logic of external landscape instruments
(e.g. EU funding programs) conflicts with central administrative structures and logics of
the existing science regime (e.g. the issue of calculating and paying indirect and overhead
costs to the central administration). This implies that the features of the external
mechanisms have not been sufficiently translated to central administration levels and
adaption to external instruments has not happened, communication between
governance levels is not flowing as it should — although this has been emphasized as an
essential factor by previous studies on MLP and MLG of sustainability transitions
(e.g. Sarrica et al. 2018; Spath and Rohracher 2010).

Furthermore, in the area of energy technologies and as a result of the highly
competitive and project-based Estonian research funding system and wider STI policy,
with no systemic vision of non-neutral and directional mission-oriented energy
technology financing, the applied research groups and ISL are left to compete within the
general science funding system that favors basic research (I; lll). This is in line with the
general research funding practices in the EU that have evolved around peer review
reports promoting academic excellence (Viner et al. 2004, Sorensen and Fleming 2004;
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Hicks 2012) and leaving the direction of research and innovation largely without
attention (I). While such funding systems have given precedence to a few new and more
radical cleantech niches (e.g. photovoltaic and storage technologies) that have been
transferred into Austrian and German industries, this is not the result of active state
policy in Estonia (I). The research shows more incremental innovation in environmental
protection and end-of-pipe technologies and only few radical innovations, which leaves
uncertain whether local GHG-emission can be reduced (l). Radical technologies can be
applied elsewhere with global net benefit, but domestic investment to enable more
radical carbon-reduction is also essential for reducing GHG and initiating a transition of
the historically oil shale based highly pollutive socio-technical regime. These findings
support the studies by Fleischman et al. (2011) and Schanker and Ulvestad (2011) who
argue that quite often national commissions and advisory boards do not have effective
mechanisms to regulate research practices and target resources in terms of long-term
social considerations.

Therefore, the capabilities and willingness of individual organizations to implement
R&D and their broader selection environments formed by complex processes of
innovation systems (Lundvall 1992; Breschi and Malerba 1997; Smith et al. 2010; Truffer
2008) become a central concern for achieving the goals of the climate change policy and
enabling sustainability transitions (1). To significantly reduce GHG emissions, companies
have to be motivated to invest in R&D and radical innovation (Garcia and Calantone
2002). The case study of the energy technology ISL (I) shows that here the nature,
magnitude, quality, and direction of ISL become very important. As investment decisions
are not managed centrally, incentives of individual electricity utilities in the market for
advancing technologies become fundamental. Short-term contracts and incremental
improvements due to the lack of investment interest from the private sector can become
an obstacle for ISL.

Additionally, Estonian state enterprises also face challenges regarding the legal
requirements for procuring R&D that does not support innovation in terms of its open
and network-like logic. According to the Estonian Public Procurement Act that entered
into force in 2018, R&D is defined in narrow terms where innovation as
commercialization of inventions (Sahal 1983) is not included, and according to the State
Property Act state enterprises can support only project-based R&D in their area of
operation. This leaves the state enterprises in a situation where it is difficult to build up
sustainable ISL and innovation systems through project-based R&D projects because
besides core R&D activities also additional supportive activities like networking and
marketing are needed to “glue” the different activities and stakeholders together. It is
quite often believed by policymakers that when the R&D phase is done, the change from
R&D to innovation (where products and services are widely used on the market) should
happen on its own without special supportive conditions. One solution to this problem
could be to broaden the procurement requirements to RDI and also include innovation
related community building, side and support activities together with universities,
research units, and related support organizations for the establishment and maintenance
of longer and more durable ISL and wider innovation systems.

The previous discussions about the motivation of public and private sector companies
to invest and implement R&D indicates that differentiation in terms of policy is needed
to capture both short-term solutions (as outphasing of traditional energy technology
takes time), but also increase the use of renewable, ‘clean’ energy, which is needed for
long-term energy security (). This illustrates well the essential role of policy mixes that
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require coordination between different policy fields (e.g. energy, innovation, and
research funding — I; lll) and incorporate future uncertainties in technical, political, and
cultural spheres (Kern et al. 2019; Magro and Wilson 2019). Transformations also require
directionality, identification of ‘sustainable’ technologies, and their prioritization, but it
is important to understand that the framing, motivations, and interpretations of
innovative activities and the directionality of technological trajectories are embedded in
the broader societal contexts in which specific innovation systems operate (Bell 2007;
Nelson 2008; Von Tunzelmann et al. 2008). Regrettably, this has not been considered
while designing smart specialization strategies in Estonia (IV) because competitive
alternatives to oil shale were not considered. In order to guide the transition from oil
shale based electricity production towards clean energy, more long-term commitments
from policy and funding programs are essential (I). This demonstrates the importance of
STl policy for sustainability transitions. Here the correct policy mix becomes key in
addressing many of the problems not only in R&D (e.g. challenges with funding models
of public research — Ill) but also within the industry (Weber and Rohracher 2012; Schot
and Steinmueller 2018) that take into account the actual effects of the influence of the
climate discourse in the implementation of the STI policy (1). The energy technology ISL
case study (l) illustrates best that transitions go beyond technologies and require changes
not only in technical infrastructures but also in social practices and market arrangements
(Kern et al 2019). Transition processes involve essential actors who decide on normative
questions and operate through structured and complex relations, like the energy
technology ISL, where the motives and interactions, power and politics in niches and
socio-technical regimes may foster or hinder regime transitions and the geography of
transitions (Rip and Kemp 1998; Smith et al. 2005, 2010; Geels and Schot 2007). Hence,
the highly scientific, high technology oriented, and linear understanding (Wesselink et al.
2013) has not produced the desired effect in Estonia — due to the lack of clear and specific
R&D funding goals, radical decrease in GHG emissions has not been ensured (1).
Recently there have been two noteworthy developments in the energy sector of
Estonia. First, due to the open electricity market??, Estonian Energy (who is the main oil
shale based electricity producer in Estonia) has decreased its electricity production by a
remarkable amount from the beginning of 2019. This was initiated by the increase of
cleaner and cheaper energy on the market and the high CO2 component in the electricity
price of the oil shale based electricity produced by Estonian Energy. These processes have
activated many political, social, and security related discussions due to the local
sensitivity of the topic — in Estonia, oil shale based electricity production has historically
been tied to national energy security, economic competitiveness, and regional
development. The second remarkable development is the plan to desynchronize the
Estonian transmission grid from the grid of the Russian Federation. Historically,
the Estonian main grid has been connected to the Russian (and previously to the Soviet
Union’s) electricity transmission grid. Therefore, Russia has maintained and is still
maintaining the frequency of the Estonian electricity grid. On the one hand, both of these
cases illustrate path dependency and the lock-in of old technologies and processes that
besides the main dynamics discussed in this thesis might also be related to the reluctance
to develop new technologies, processes, and systems if there are comfortable or
politically justified solutions at hand. This illustrates well the lock-in effect of existing

21 Estonia is part of the leading power market in Europe called Nord Pool that is owned by the
Nordic and Baltic transmission system operators — https://www.nordpoolgroup.com/.
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socio-technical regimes both in terms of technological but also social and political
spheres (Geels 2011; Unruh 2000; Loorbach et al. 2017). On the other hand, these new
developments might open the market for new technologies of cleaner energy production
and consumption and flexibility services relevant for maintaining the stability of the
electricity grid. Due to the political and economic pressure, this might lead to more
radical changes in the related technologies and systems of electricity production and grid
management. For example, the Estonian transmission system operator Elering has
developed a niche technology that enables consent-based access to energy metering
data. If it is possible to scale this technology across the EU, it has the potential to enable
regime changes through opening smart meter data to a variety of innovators of energy
products and services.

Relatedly, the case study of the Estonian energy technology ISL (I) and the wider
dynamics of the sector emphasize the importance of considering the policy context
(Bemelmans-Videc et al. 2010) and policy-sector (Freeman 1985) while implementing
broad-based externally developed discourses on the national level. This also supports the
findings of Cepilovs (2017, 12), which state that the nature of the policy domain has a
significant impact on the nature of policy transfer and policy learning, as well as the
resulting policy outcomes.

4.2.2 Directionality of STI policies for sustainability transitions: experiences with
smart specialization

Innovation policies of smart specialization with their place-based, directional, and
experimental nature and potential orientation towards grand societal challenges in a
complex MLG context can potentially be seen as a viable solution to the challenges and
problems discussed in the previous sub-section. Magro and Wilson (2019) argue that
policy mixes of smart specialization are particularly relevant for solving complex
challenges such as sustainable industrial transitions that require joined-up interventions
from different policy domains, but the right policy mix is strongly conditioned by the
governance context in which individual policies emerge and evolve over time. This is also
in line with the wider sustainability transitions literature that considers directional policy
mixes and the integration of pre-existing and new policies essential for managing
structural and transformative system failures (Weber and Rohracher 2012; OECD 2015;
Schot and Steinmueller 2018).

Until the introduction of the smart specialization concept, in general policymaking in
Estonia did not have a mission-oriented nature (Karo et al. 2014). Smart specialization
was the first attempt to design and implement MOP. Therefore, in the wider STI policy
and sustainability transitions context, it would have been logical that the Estonian smart
specialization strategy would also have a clear focus towards sustainability through
specific areas like climate, energy, transport, etc. Contrary to these expectations, the
smart specialization strategy turned out differently, and the fields related to the energy
transition are in a superficial way covered under two focus areas — information and
communication technologies (ICT and particularly digitalization of the industry) and
valorization of resources — but without a clear direction (IV).

Looking from the MLP and MLG angle of sustainability transitions, recently many
studies have been published that focus on the challenges and problems that
governments on different governance levels and with different capacities (together with
their agencies and other actors involved in the innovation system) face while designing
and implementing smart specialization policies and mission-oriented RDI support
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programs with the aim to solve more complex societal challenges (Radosevic et al. 2017
and especially chapters 12—14; Foray 2018). Thus, besides discussing the challenges and
problems, these studies also give insights about the institutional and cultural conditions
that can facilitate the practical application of smart specialization (Foray 2018). The case
studies on smart specialization of this thesis add to this stream of research (IV). Both the
Estonian and Welsh case study highlight constraints of governance, limited policy and
technological capacities of central governments, and challenges with involving local
governments (municipalities) in designing and implementing experimental, directional,
place-based, and bottom-up smart specialization strategies. This is in line with the
general arguments from the literature, which state that the formulation and application
of smart specialization strategies presumes good quality of governance and high-level
policymaking capabilities on regional levels (Foray 2018; Rodriguez-Pose et al. 2014).
This is further challenged in Estonia because regional governance on the county level was
dissolved on the 1% of January 2018 (Riigi Teataja 2017). Additionally, successful smart
specialization policies also assume technology capacities for effective governance and
policymaking (Lember et al. 2018, Mergel et al. 2018, Tonurist et al. 2017) with the aim
to initiate green niches and manage regime shifts. Thus, the findings of this thesis (I1V)
support the claims about the weak institutional, policy, and administrative capacities of
smaller states and especially Estonia (Randma-Liiv 2002; Karo and Kattel 2015; Cepilovs
2017; Karo et al. 2017).

More specifically, the Estonian and Welsh cases emphasize problems with the EDP in
choosing the smart specialization fields that was not conducted in the bottom-up and
organic mode in which it was initially envisioned (IV). Instead, sectors were chosen at the
national level in quite a top-down manner hindering the emergence of the EDP and
without even considering the direction and transformative nature (Johnstone 2005;
Garcia and Calantone 2002) of climate and energy related technologies that are seen as
essential in sustainability transitions. This can partly be explained by the ambiguity of the
global climate change discourse but also the path dependency and lock-in of existing
socio-technical regimes (Loorbach et al. 2017; Geels 2011; Unruh 2000), like the oil shale
industry in Estonia discussed in the case study of the energy technology ISL (I).
Accordingly, the ambiguity of the discourse poses additional challenges for policy
implementation because it unites controversial concepts from pure clean technologies
(that reduce resource use and pollution at the source) to end-of-pipe and pollution
treatment technologies (that clean up already existing waste) (Frondel et al. 2007) within
one discourse. This is challenging for MOP (like science policy and also research funding)
(Foray 2018) and especially for identifying specific goals and outlining concrete activities
for achieving these goals — as shown in the case study of the energy technology ISL (I)
and also noted in the case study of smart specialization (IV). The case study of smart
specialization illustrates that in both (the Estonian and Welsh) cases too broad areas with
no clear direction where chosen with limited use of the bottom-up EDP. In Estonia, smart
specialization was designed and implemented in the opposite way to its directional and
non-neutral logic because the framework was designed to be so broad that all sectors
and companies could be considered (V). This could allude to one even wider problem of
smaller countries, namely, due to closer relations designing and implementing selective
policies (that disadvantage some companies and sectors) might be more challenging in
smaller communities than in larger impersonal contexts.

Additionally, both of the smart specialization case studies (IV) highlight the limited
involvement of city governments in choosing their smart specialization areas, leaving
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them out of the game of strategically planning local innovation and development
activities and designing and implementing place-based policies for sustainability
transitions. Furthermore, form the MLG perspective, the implementation of smart
specialization in Estonia has led to a somewhat paradoxical situation where through the
funding mechanisms the two central cities have received most of the funding; however,
the idea of smart specialization has been a more bottom-up and place-based EDP that
would involve a wider group of regional and local levels. These reasons can partly explain
why the smart specialization approach has not delivered upon its promise in Estonia,
nor has it necessarily delivered on its promise to orient regional policy towards a more
place-based and bottom-up mode (IV). Thus, the case studies (IV) also support the
importance of considering the political-institutional context (Ehnert et al. 2018) and the
specific regional economic contexts in which the instruments are applied (McCann and
Ortega-Argilés 2014) — taking into account that the local context may potentially enable
a more successful adaptation, which unfortunately has been limited in the case studies (IV).

In one of the latest writings, Foray (2018, 821) brings out three qualifications that
should not be neglected while designing smart specialization strategies. First, he claims
that most generic and horizontal policies remain essential and smart specialization
should be seen as an alternative choice for prioritization. Second, he argues that
innovation should not be reduced to high-tech and cutting-edge research but should be
widely distributed across the variety of sectors and phases of RDI to generate innovation
complementarities in existing sectors. Third, he emphasizes that the idea of
transformative activities supports an open economy, openness to international
investments and international value-chains, and seeking critical resources and
knowledge outside the region that are not available at home. The research conducted
under this thesis presents challenges with these qualifications. The main problems arise
from the features of the dominant but unsustainable socio-technical regimes of the local
RDI system (e.g. in the energy sector) that create path dependence and lock-in, namely,
the weak ISL of radical energy technologies and the limited international focus and
struggle with competition on the international level for the other, more incremental
energy technology ISL (due to historical local focus instead of international during the
Soviet Union times) presented in this thesis (). In addition, the highly competitive and
project-based funding of science in Estonia presented in the case study of research
funding (lll) with too much focus on excellence-based evaluation schemes in research
funding is also a feature of the dominant regime that especially challenges the second
qualification brought out by Foray (2018). More of these challenges are comprehensively
explained by Karo et al. (2014) and in detail illustrated in the case study of smart
specialization implementation in Estonia (IV; but also in other case studies as noted
above and below) as features of the Estonian RDI system that pose additional challenges
for smart specialization in the Estonian context. Related to Foray’s (2018) three
qualifications, Karo et al. (2014, 6-7) argue that, first, in Estonia before the introduction
of the national technology programs, there was mainly a horizontal RDI approach with
very limited specialization (I; IV) referring to the development of the smart specialization
policy as the main prioritization mechanism. Second, most RDI policy support measures
are competition-based, research funding is dominated by scientific excellence and
applied research is left in a less advantaged position, as also presented in the empirical
work of this thesis (I; Ill) limiting the generation of innovation complementarities in
existing sectors. Third, there is institutional asymmetry between science and R&D where
the stronger position is held by the academia, and there is fragmented and uneven
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cooperation between regional science and business networks (I), hindering open
economy, openness to international value-chains, and search for critical resources and
knowledge outside the region. Fourth, an increasing amount of foreign (mainly EU)
funding is financing Estonian research (EU SF, FP7 and Horizon2020) (lll) and national
branch ministries have a weak role in managing and financing the RDI system (IV),
presenting a positive case for international investments and value-chains but posing
challenges to national strategic management of universities and STI policy in general
(1; ). Additionally and in line with Foray (2018), Karo and Kattel (2015) argue that it is
not clear whether the high-tech bias and innovation-driven understanding of smart
specialization is in fact the most suitable approach in less developed regions and
countries because high-tech and R&D elements can tend to get over emphasized, limiting
understandings of innovation and the breadth of this policy space as it is interpreted in
reality.

The previously described wider context of the Estonian RDI system also enables to
better understand the more specific challenges of the Estonian STI policy in the area of
energy technology ISL (1) and research funding (lll) explained in the previous sub-section
and the unsuccessful transition of the energy sector in general. Relatedly, Magro and
Wilson (2019) bring out that verticality, directionality, and the capability to foster
experimentation are the key characteristics of place-based innovation policy mixes.
They claim that finding the right policy mix for a given challenge is strongly conditioned
by the governance context in which policies emerge, as also supported by all of the case
studies of this thesis (I; II; llI; IV), and that policy mix evaluation processes can play an
important role in shaping innovation policy mixes through collective strategic learning
(1). Besides evaluation, governance supports the government and other actors in
developing the capabilities required to adapt the policy mix to the territorial strategy
(Magro and Wilson 2019). This is seen as a weakness of the governance of smart
specialization in Estonia where engaging municipal governments and developing their
capabilities of creating local smart specialization strategies has been rather limited (IV).
Not to mention the absence of the regional government level that could have a much
wider and more comprehensive role in these discussions in relation to regional
development, innovation, and sustainability transitions in Estonia.

Regarding examples of sustainability transitions at the municipal level, there are some
studies from the recent past that focus on the urban context (Haarstad 2016; Ehnert
et al. 2018; Dowling 2018) where the role of institutions, their networks, and related
processes in the multi-level and horizontal governance and management of sustainability
transitions are also explained and emphasized (Haarstad 2016). As an example of an
in-depth, trans-disciplinary study, Borgstrom (2019) investigates how the MLG context in
Stockholm influences the transformative capacity from the perspective of local
sustainability initiatives. He concludes that even though the decentralized governance of
the Stockholm region hosts a great potential in supporting citywide transformation,
it is hampered by disconnects between actors, levels, and sectors and the short-term
funding structure. The suggested interventions highlight the tension between enabling
collaborations while safeguarding a high local diversity of initiatives and flexibility to
ensure sustained space for innovation and learning (lbid.). Van der Heijden et al. (2018)
examine in great detail the role of cities in global climate governance, reflecting on the
promise, limits, and politics of cities as agents of change and their interactions with their
internal political dynamics and with broader governance levels in enabling or
constraining urban climate governance.
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These examples from sustainability transitions support the finding of the case study
of implementing smart specialization in Estonia (IV) and support the stronger
engagement of municipalities in designing and implementing smart specialization
strategies where sustainability through clean technologies can play an important role in
making living environments more environmentally friendly and mitigating climate
change from the grass-root level. However, there are also previous examples of
short-sighted local authorities and limited policymaking capacities of municipalities in
CEE countries (Loewen and Raagmaa 2018), which might increase complexities and pose
additional challenges for the implementation of smart specialization policies.
Furthermore, the stronger involvement of municipalities is challenged in Estonia due to
the fact that historically the involvement of municipalities in the development of
economic development policy has been limited, which might imply the lack of necessary
capabilities for developing and implementing such policies (Karo et al. 2017; V).
This refers to one of the most important challenges for Estonia and MLG of smart
specialization policies more broadly. Namely, how to build capacities for directionality
and experimentation in a way that also involves and empowers local governments and
through this materializes the real place-based nature of smart specialization.

4.3 Summary of implications for governance and MLG of imported
discourses, policies, and instruments for sustainability transitions

Based on the case studies, some general implications for MLG in the broad field of
multi-level and multi-domain sustainability transitions can be summarized. First,
the linear, value-neutral, and technology-centric understanding of the global climate
change discourse (Wesselink et al. 2013; 1) together with the mainly top-down logic of
the global climate policy (Falkner et al. 2010; Geden 2016; Hare et al. 2010; Green et al.
2014) is no longer adequate. This is due to the developments in the understanding of the
multi-level and multi-dynamic sustainability transitions that involve both bottom-up and
top-down processes. Sustainability transitions have a complex, co-evolving, and nonlinear
nature, they cross multiple domains and levels, incorporate competing public goods and
objectives, and sustain uncertainty and inertia in existing socio-technical systems
(Loorbach et al. 2017; Smith et al. 2010; Geels 2018a, 2018b; Kern et al. 2019; Turnheim
et al. 2015; Tonurist 2016). The complexity of the field is further increased by the
multi-disciplinary nature of environmental technologies and the accompanying
ambiguity problem of pure clean vs environmental protection and management
technologies (Frondel et al. 2007; 1), not to forget that transitions go beyond technologies
(Kern et al. 2019) and also involve changes in the economic, political, social, and cultural
spheres. Transition processes involve structured and complex networks of actors whose
motives and interactions, power and politics on multiple governance levels influence
regime transitions and the geography of transitions (Rip and Kemp 1998; Smith et al. 2005,
2010; Geels and Schot 2007). The environmental taxation case study (ll) confirms that
considering the needs and capabilities of the local industry and individual organizations
and the wider innovation environment through accounting for socio-technical
complexities, targeting the key players of transitions, and retaining a sense of significant
niche-regime-landscape reproduction processes is essential for generating effective
transition policies (Smith et al. 2010). The Estonian case (ll) illustrates the involvement
and active participation of industry and environmental activists, destabilization of
incumbent regimes (highly pollutive oil shale based energy sector), promotion of green
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niches (e.g. environmental taxes and charges), and the translation of ideas and practices
from niches into mainstream settings (e.g. integrating novel energy taxes into the
taxation model). Smith et al. (2010) argue that regime shifts occur through interactions
and interlinkages between multiple developments on the landscape, regime, and niche
levels. Due to inertia built into the system, structural change might be challenged by
existing dominant systems that are stabilized through various lock-in mechanisms, like
sunk investments, regulation, routines and practices (Loorbach et al. 2017; Geels 2011;
Unruh 2000). The previously mentioned complexity of the climate change discourse
related with the even more complex nature of sustainability transitions is best illustrated
in the dynamics of the ISL of energy technologies (1) and the collaboration between policy
developers and industry in the environmental taxation case study (ll). The path
dependency and lock-in nature of existing regimes is presented in the energy technology
ISL (1) and the Estonian smart specialization case study (IV).

Second, the highly complex field of sustainability transitions, as explained before,
clearly poses challenges for the implementation of national STI policies and especially
MOP (as also seen in the case studies —I; IV) that incorporate non-neutral and directional
priorities, transformative activities, experimental policy, flexibility, monitoring, and
maximization of spill-overs (Foray 2018). Sustainability transitions call for systemic and
radical changes that consider the direction of innovation and the transformative nature
of innovation (Johnstone 2005; Garcia and Calantone 2002; ; llI; IV) not just incremental
changes towards energy efficiency and pollution treatment (Wise et al. 2014). Transitions
require the identification of ‘sustainable’ technologies and their prioritization (Smith et
al. 2010), but it is important to understand that the framing, motivations, and
interpretations of innovative activities and the directionality of technological trajectories
are embedded in the broader societal contexts of specific innovation systems (Bell 2007;
Nelson 2008; Von Tunzelmann et al. 2008). Due to these complexities, transitions must
account for the co-evolvement of policy and socio-technical systems (Kern et al. 2019;
Edmondson et al. 2019). Directional policy mixes are key for managing structural and
transformative system failures (Weber and Rohracher 2012), but they require
coordination between innovation and other policy fields (e.g. research funding and
energy sector regulations) (Kern et al. 2019; Magro and Wilson 2019) and the integration
of pre-existing and new policies (Weber and Rohracher 2012; Schot and Steinmueller
2018).

All of the case studies (I; II; lll; IV) confirm that policy mixes and socio-technical
systems co-evolve during transitions (Kern et al. 2019; Edmondson et al. 2019) and that
directional policy mixes and coordination between different policy domains but also
political, social, technical, and cultural domains, is key for managing the transformation
process (Weber and Rohracher 2012; Kern et al. 2019; Magro and Wilson 2019).
However, the level of success, adaption, and convergence towards externally developed
policies and imported instruments and how they were initially envisioned varies greatly
between the cases analyzed for this thesis. As shown in the successful case of
environmental taxes (ll), the practice of developing a taxation model that consists of a
mix of previously used environmental charges and imported energy taxes enabled to
combine competing public objectives (environmental pollution vs economic
development) and decrease the inertia of the existing socio-technical system.
The Estonian environmental taxation case study (Il) also supports the previous studies
on the positive role of transition experiments (Rosenbloom et al. 2018) and governance
experiments (Matschoss and Repo 2018) that integrate policy with innovation and
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position experimentation within socio-technical regimes instead of strategic niches.
The experience and examples of other countries with novel environmental taxes
provided Estonia the opportunities to learn, build capacity, take less risks, and increase
public education and engagement locally, and indeed, though on a small scale, provided
new transition opportunities towards low-carbon systems (Rosenbloom et al. 2018;
Matschoss and Repo 2018).

All the other case studies (I; lll; IV) present diverging practices with unintended and
multi-directional effects. The case studies reveal that the development and
implementation of the selected STI policies and instruments has not considered the
socio-technical complexities and significant niche-regime-landscape reproduction
processes or targeted the key players of transitions, as claimed to be important by Smith
et al. (2010). The energy technology ISL case study (l) illustrates that the value-neutral,
linear, and high technology oriented STI policy with no clear mission-oriented energy
technology financing has not considered ISL nor the wider energy technology ecosystem
in Estonia. In addition, as shown in the energy technology ISL case study (1), due to limited
and weak interactions and interdynamics between niches and dominant regimes it has
not been possible to translate the few niches (photovoltaic and energy storage
technologies) into mainstream settings (1). This has resulted in a situation where the most
crucial transition in Estonia — the transition of the oil shale based energy sector — has not
been enabled and the processes have instead led to incremental innovation and lock-in
of technologies that pose structural problems for energy security and sustainability in
the long run (1). Additionally, although these challenges would need mission-oriented,
non-neutral, and directional smart specialization policies, unfortunately, sustainability
transitions in the energy sector have not been considered while designing smart
specialization strategies in Estonia (IV) as no competitive and realistic alternatives to oil
shale were prioritized. This might be the result of limited bottom-up focus and use of the
EDP, as well as insufficient linking of science and industrial sectors while designing smart
specialization strategies in Estonia (IV) where, in addition, not enough attention was paid
to learning, capacity building, de-risking, public education and engagement, which are
considered highly relevant for successful government experiments (Rosenbloom et al.
2018). Experimentation should be positioned more within socio-technical regimes than
in strategic niches (Matschoss and Repo 2018), and it should be ensured that
experiments feed actor networks with shared expectations, inform the identities of the
supportive coalition, and help orient interests and social norms (Smith et al. 2010).

Third, the prioritization and selection of technologies in Estonia — and through this,
initiating the destabilization of incumbent regimes and promotion of radical green niches
— has been left to the highly-competitive, project-based, and foreign funding based
research funding schemes that are in favor of scientific excellence and prior performance
but do not prioritize technologies based on national relevance (1; lll; IV). The previously
described problems have led to many practical challenges with budgeting and financial
management in universities and very limited perspectives for strategic planning in
universities (Ill). The energy technology ISL case study (I) emphasizes that in policy mixes
for RDI and especially funding schemes it is relevant to consider the appropriate balance
between the socio-economically relevant or the “third mission” of universities vs the
scientifically excellent and primary task of universities (Martin 2012; Gulbrandsen and
Slipersaeter 2007; Gibbons et al. 1994; I; lll). Relatedly, the balance between project-based
and long-term funding should be considered (lll). Selection mechanisms of funding
instruments should enable sustainability of research fields and the emergence of new
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radical technologies while disabling contesting by existing power relations and research
groups that continually do not produce new knowledge or innovation (Braun 1998; Wang
and Hicks 2013; Viner et al. 2004; Defazio et al. 2009; Grimpe 2012; I; lll). Additionally,
if long-term effects and sustainability are in question, provision of harmonized regulative
security for public and private investments is essential, and the management of
investments into security of energy supply and technical energy security should be
considered.

Fourth, this highly complex puzzle calls for high quality of policy, institutional,
administrative, and technology capacities (Painter and Pierre 2005; Wu et al. 2015, 2018;
Randma-Liiv 2002; Karo and Kattel 2015, 2018; Tonurist et al. 2017; Lember et al. 2018;
Mergel et al. 2018). In cases of limited policymaking capacities, the solutions (smart
specialization) to the problem (unsustainable energy production with high CO2
component), as shown in the smart specialization case study (IV), might actually pose
further challenges for governance and even further weaken the policymaking capacities
of governments through creating additional difficulties with specific methods and tools
used in policymaking (like the EDP).

Fifth, transition towards low-carbon societies requires multi-scalar and coordinated
actions, which implies top-down and bottom-up processes of translation connecting
international discourses, goals, and regulations with policies and discourses enacted at
the national and local levels (Sarrica et al. 2018). Translating broad-based and complex
global discourses to other policymaking phases (from design to implementation) (I) or
translating the instruments to other governance levels (from global to national, from the
EU level to national and sub-national levels) (I; II; lll; 1IV) poses many challenges.
To enable sustainability transitions, it is crucial that the changes are translated to the
institutions and structures that are involved in the activities (Spath and Rohracher 2010;
Sarrica et al. 2018) as well as the actors who are involved in policymaking and the actors
of the innovation systems who are responsible for the innovative activities. If there is a
change, the old processes, structures, and institutions have to be adapted. Local
readiness for change and other favorable local conditions (ll) clearly accelerate the
adaptation processes and lead to smoother adaptation and convergence. The interplay
of local and non-local discourses, initiatives, and networks is essential because they can
enable legitimization and adoption of more sustainable socio-technical systems (Spath
and Rohracher 2012), as seen in the case study of Estonian environmental taxation and
as we can learn from the German and Scandinavian taxation models (IlI). Moreover,
during the Estonian experience of developing environmental taxes and charges system
coordination between central and local levels, local and non-local experts’ networks,
bottom-up input, and public engagement of the industry and related stakeholders were
considered (I1).

Sixth, the research shows that one central argument of MLG — to empower and
mobilize sub-national levels and local governments (Piattoni 2010) and interdependence
between governments and nongovernmental actors (e.g. ISL) at different territorial
levels (Bache and Flinders 2004) — has not been realized in the studied STI policy aspects.
Thus, the empirical analysis of small states conducted for this thesis shows that the local
governments, university and research group levels, and ISL have not been involved in STI
policy or empowered as expected in the MLG and MLP logic (I; 1ll; IV). In Estonia, the
involvement of these sub-national levels in STI policymaking for fostering profound
sustainability transitions has been limited, with the exception of the case study of
environmental taxation (ll) where the industry and local levels were engaged in
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developing the taxation model. The findings of the smart specialization case study (IV)
suggests that municipalities should have more power in designing their smart
specialization strategies in a more bottom-up and place-based manner. However, due to
their historical non-involvement in national RDI and economic development policies
(Karo et al. 2017) it is unclear if their capacities are sufficient for successful policymaking.
Another unintended and negative effect for the regional development in Estonia
revealed in the Estonian smart specialization case study (IV) is the evidence that smart
specialization policies have strengthened the two main cities through accumulation of
RDI funding and through this potentially further weakened the development of other,
smaller regions (IV). This leads to one of the most substantial challenges for Estonia and
successful implementation of smart specialization in the MLG context, namely, how to
develop directionality and experimentation capacities of governments on the local levels
to unlock the real potential of place-based smart specialization policies.

Finally, and related to the previously mentioned aspects, local context, actors,
institutions (Kern et al. 2001; Rose 1991; Bennett 1991; Pedersen 2007;
Bemelmans-Videc et al. 2010; Freeman 1985; Linder and Peters 1989; Hood 1983),
openness, readiness, and willingness to adapt and previous experience with similar
instruments () clearly influence the success of adaptation and convergence as well —
if more favorable conditions are already in place, the probability of convergence
increases. The local political-institutional context (Ehnert et al. 2018), administrative,
political, and technological capacities of the government (Painter and Pierre 2005;
Wu et al. 2015, 2018; Randma-Liiv 2002; Karo and Kattel 2015, 2018; Tonurist et al. 2017;
Lember et al. 2018; Mergel et al. 2018), involvement and strength of the ties with other
actors of the innovation system on different levels, proper processes of policy evaluation
and feedback mechanism (1I; Il; IV) play an important role in the adaption of imported
discourses, policies, and instruments and enabling sustainability transitions. The case
study of the energy technology ISL (I) particularly emphasizes the need for better policy
feedback and evaluation and designing proper policy mixes that would address the
challenges of RDI and the local industry.
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5 IMPLICATIONS OF CASE STUDIES FOR PUBLIC POLICY AND
SUSTAINABILITY TRANSITIONS

This thesis aims at bridging innovation and public policy studies and extending the
previous studies of the MLP of sustainability transitions by incorporating public policy
perspectives of MLG, policy transfer and convergence for analyzing the opportunities and
challenges of smaller countries in adapting to external policies and imported instruments
to enable sustainability transitions. The complementarities between climate, energy,
environmental, and STl policy with the focus on climate change discourse and
sustainability transitions as well as specific aspects of STl (ISL, taxation, smart
specialization, and public research funding) are introduced to focus on nationally and
internationally relevant fields.

The theoretical contribution of this thesis is the analytical framework that integrates
the MLP of sustainability transitions with MLG, convergence, and the factors that
influence policy transfer. The framework is further enriched with a synthesized
discussion of the main implications (opportunities and challenges) of adapting to
externally developed discourses, policies, and instruments as outlined in the literature of
public policy, sustainability transitions, and specific STl aspects (ISL, taxation, funding of
research, economic steering policies) to enable sustainability transitions. The idea of the
analytical framework that connects theories of public policy, STI, and sustainability
transitions in the wider global climate change context is to illustrate the high complexity
of governing multi-level and multi-domain sustainability transitions through STI policies
and instruments in the MLG context of the EU. Namely, it shows the contradictions in
scope, scale, density, direction, and diversity of:

(1) the scientific, linear, and value-neutral global climate change discourse
(Wesselink et al. 2013; Johnstone 2005);

(2) complex, co-evolving, and nonlinear sustainability transitions (Loorbach et al.
2017; Smith et al. 2010; Geels 2018a, 2018b; Turnheim et al. 2015);

(3) the mainly top-down public climate and energy policy in the EU (Egenhofer and
Alessi 2013; Dirix et al. 2013; Lenschow 2002; Schmidt 2009; Ladrech 1994;
Héritier et al. 2001; Urwin and Jordan 2008);

(4) and the specific bottom-up STI studies and models aimed at sustainability
transitions (Hossain 2016; Schot and Geels 2008; Kemp et al. 1998; Bergek et al.
2008; Verheul and Vergragt 1995).

The developed analytical framework that bridges innovation studies and public policy
in the area of sustainability transitions provides an analytical lens for analyzing this highly
complex research puzzle and the opportunities and challenges of smaller EU member
states arising from adapting to external policy discourses and imported policies and
instruments while governing sustainability transitions.

Based on the theoretical analysis conducted in this thesis we argue that a complex
theoretical framework is required to generate a more consistent understanding of how
policy discourses, certain policy instruments, and their systems transfer and converge.
The aim of this thesis has been to consider a wider variety of factors through the
integration of MLG of policies focused on societal challenges, MLP of sustainability
transitions, and the factors that influence the transfer of policy (I; II; lll; IV). The MLG
angle accounts for policymaking at different governance levels, their interactions, and
interdependencies. The MLP of sustainability transitions considers the interactions and
interdynamics between landscape, regimes, and niches in socio-technical transitions.
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The mechanisms of policy transfer (exogenous convergence mechanisms, the
endogenous local factors and context, and the special characteristics of the political
discourses, policies, and instruments) enable to explain the adoption and convergence
of imported discourses, policies, and instruments. Our analysis also argues for the
importance of considering long-term and multi-directional effects of discursive policy
changes (1) and imported policy instruments (lll). Additionally, it is also important to look
at different policymaking levels, from design and development (ll) to implementation
(1; mr; 1v) as discursive convergence does not necessarily mean convergence in
implementation and practices (Pollitt 2002, 478). Therefore, the contribution of the case
studies of this thesis to the wider study of policy transfer and convergence considers not
only how certain discourses and instruments have converged but also more importantly
how local policy discourses, policy mixes, and systems of instruments have been
adopted, developed, and implemented.

Based on the previous aspects, this thesis calls for more comprehensive academic
studies on how policy practices and policy implementation change through adapting to
and implementing externally developed discourses, policies, and instruments on national
and local levels. Hence, contextual factors, including the governance, administrative,
political, and technological capacities of national, regional, and local policymakers and
other relevant actors of the related STI networks, should be taken into account in policy
analysis when implementing STI policies legitimized through the global climate change
and sustainability transitions discourses and also EU level smart specialization and
research funding debates.

Empirically, the articles examine in what form the effects outlined in the literature
have emerged and what additional problems have arisen — whether local practices and
policy implementation has been adapted to external discourses, policies, and
instruments, leading to convergence towards the EU policies and instruments and global
discourses, and what additional problems and challenges have emerged. Additionally,
by analyzing and explaining the opportunities and problems that smaller countries with
potentially weaker governance and policy capacities face while adapting to external
broad-based (climate change, sustainability transition, smart specialization) discourses,
policies, and instruments, this thesis gives empirical input to policymakers on different
governance levels. For the EU policymakers, it gives insights about what to take into
account while developing policies and policy instruments for sustainability transitions at
the EU and more global levels and how to design them in a way that they would also
work in smaller and peripheral countries. For national and local policymakers, the
research conducted for this thesis enables them to potentially learn from other
countries’ practices in adapting to and implementing externally developed policies and
instruments at the national, regional, and local levels. This might potentially increase
consistency between how the policies and measures were initially designed to work and
how they work in practice and also decrease uncertainty if the local policymakers are
more aware of the challenges and problems that they might have to face. The main
conclusions are as follows.

First, though MLG emphasizes all the governance levels and especially local
governance, the thesis shows that in Estonia on the local government level policymaking
in the studied policy fields is limited (STI, research funding, and smart specialization)
(111; 1V). This adds more pressure to the central government and its governance, policy,
technology, and social capabilities to design and develop successful and sustainable
policies for sustainability transitions that also take into account the needs of local levels.
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Additionally, limited historical involvement of local governments in the development of
STl policies challenges future developments if their role needs to be increased.
Insufficient RDI policymaking capacities decrease both, their influence on local and
regional development but also involvement in central policymaking processes. Building
directionality and experimentation capacities of governments and also involving and
empowering local and regional level governments in these processes remains one of the
most essential challenges for Estonia while designing and implementing place-based RDI
policies in the EU MLG context.

Secondly, the adaptation and convergence that has happened in the case of
environmental taxation suggest that international convergence mechanisms (like policy
learning, co-operative harmonization, and coercive imposition) play a significant role in
small countries but might not be as decisive as quite often believed (ll). This thesis
highlights that local context, factors, actors, and institutions, their active collaboration
and right timing play an essential role in the development of instrument systems and
policy mixes. The local context and the related actors and factors can enable a smoother
adaption to external policies (Il) or create various problems with policy implementation
and lead to multiple unintended effects and results (I; ll1; IV).

Third, the similarities in Estonia and Wales regarding the design and implementation
of smart specialization strategies and policies (IV) suggest that a sufficient level of
governance, policy and technological capacities are needed to materialize the intended
effects of a broad and high level policy with specific characteristics of non-neutrality,
directionality, and systemic approach. As much of the literature and research on the
success (or failure) of implementing smart specialization strategies has been focused on
the capacities of central governments and strengths and weaknesses of central
institutions (Foray 2018, 2015; Radosevic et al. 2017; Karo and Kattel 2015), our analysis
importantly emphasizes the essential role of local governments. They need to be
involved and participate in designing local smart specialization strategies that also
integrate sustainability transitions because through this it is possible to operationalize
the essence of place-based policies. The case studies highlight that the success of smart
specialization policy focused on urban sustainability transitions could be increased if
bottom-up initiatives and community-led actions are integrated into the design and
implementation of smart specialization strategies and policies (e.g. Spath and Rohracher
2012; Borgstrom 2019).

Fourth, all of the case studies (1, Il, lll, IV) confirm that ideas transform while they
transfer (Pedersen 2007). To decrease unintended effects, the discourses and policies
developed on international levels have to be translated into national, regional, and local
levels. Besides the adverse effects that might emerge (I; Ill; IV) if local levels are left out,
itis also difficult to involve the community and foster community action and start tackling
climate change and the accompanying sustainability transitions from the grass-root level.
There are great examples from all over the world from local demonstrations and pilots
of sustainability transitions projects, but there the question quite often is how to scale
these success stories to regional, national, and international levels. These experiences
create strong expectations for bottom-up processes led by local governments, but these
expectations are challenges due to their limited capacities of creating and leading
innovative activities and RDI policies in a wider sense (IV).

Fifth, to integrate the ideas of sustainability into our “common sense” we need to
understand that the same super wicked problems can also be seen as opportunities for
development and innovation in new sectors or through restructuring and rejuvenating
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old sectors and creating sustainable economic growth and jobs through these new or
renewed sectors (Perez and Murray Leach 2018; Mazzucato and Perez 2015) and through
these processes supporting wider sustainability transitions. The state can have a relevant
role in these activities not only through socializing risk of R&D (e.g. through R&D grants)
but also through socializing the benefits and profit of innovations (Mazzucato 2015)
through actively and adventurously taking part in innovation — the commercialization of
inventions. The state and sub-national levels of governance can also participate in
transitions through supporting and conducting transition experiments (Rosenbloom et
al. 2018) and governance experiments (Matschoss and Repo 2018). The “common sense”
(Perez 2010) of the average person is changing towards a more environmentally friendly
and sustainable way of life (from vegan to radical cleantech), though, not equally in all
parts of the world. Together with the way of thinking the products and services on the
market as well as the regulations and policies also change over time. Still resistance to
change is natural and governments in general, from local to global levels, have the
potential to take a more active role in building enabling environments for green and
clean innovations to succeed.

Sixth, the diverging trajectories and challenges for networks and actors of innovation
systems like ISL and universities and the non-participation of municipalities (as explained
in the previous chapter of the thesis) (I; Ill; IV) on the policy implementation level pose
further systematic challenges for policymakers in designing STl policies in terms of energy
sustainability and security, research and industry collaborations, and innovation.
The core question remains: how to design sustainable and secure energy innovation
systems where research and industry collaborate effectively, research results are
successfully commercialized and taken up by the market. For example, weak and
non-strategic central financial management in universities coupled with extreme reliance
on competitive and project-based funding instruments gives rise to tensions between
the central management and the subunits and poses many additional challenges for
university financial management and budgeting (lll) and in the long run weakens the
competences and sustainability of research groups and ISL as well (I). Due to the limits
of resources, smaller states have to concentrate on products and services with high value
added. For this, specialization (non-neutral and directional policies) and competences
and capacities are needed, and furthermore, thoughtful funding of RDI is needed.
Our analysis calls for adequate policy mixes that take into account the specificities of
green and clean energy technologies and the structure of the economy. The economic
structure and the composition, nature, and capabilities of local energy technology
companies (from incremental innovation driven end-of-pipe and energy efficiency
technologies to more radical clean technologies), as policy feedback mechanisms, may
play a significant role in how the global discourse translates into policy implementation.
In the long run, this has a systematic impact on the wider energy innovation system and,
on the one hand, might lead to structural changes in energy transitions towards
sustainability but, on the other hand, might lead to rhetorical and superficial changes,
incremental innovation towards energy efficiency, and the potentially sub-optimal lock-in
of old technologies. The latter is illustrated by the case study of the Estonian energy
technology ISL (1).

Finally, and most regrettably, smart specialization as the broadest innovation policy
experiment in the EU, which due to its non-neutral, directional, and systemic nature has
a high potential to solve complex societal challenges, has not lived up to its promise in
Estonia yet. It has not enabled one of the most crucial sustainability transitions needed
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in Estonia — the energy transition from oil shale based to clean energy technologies.
One reason for this might be the absence of a non-neutral and non-linear STI policy with
clear mission-oriented energy technology financing. This policy would need to take into
account the socio-technical complexities (e.g. historical reliance on oil shale based
electricity production, strong influence on regional economic development and social
processes) and significant niche-regime-landscape reproduction processes (e.g.
experiments and niches within dominant regimes can more easily be translated into
mainstream settings) and target the key players of transitions (e.g. ISL). Unfortunately,
the prioritization and selection of technologies in Estonia — and through this, to some
degree, also the destabilization of incumbent regimes and promotion of radical green
niches — has been left to the EU funding based, competitive, and project-based research
funding schemes that favor prior performance and scientific excellence but do not
prioritize technologies based on national relevance (I; Ill; IV). The previously listed
problems have led to many practical challenges in energy technology ISL (1) but also
challenges with budgeting and financial management in universities and limited
opportunities for strategic planning in universities (Ill). Other reasons are tied to the local
factors, political-institutional context, involvement of local levels, and capacities of the
government.
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6 FUTURE RESEARCH AVENUES

While working with global level discourses, externally developed policies, and imported
instruments with the aim to enable sustainability transitions, much more systematic
analysis of the impact and adaptation on different levels of governance, vertically and
horizontally, by looking at different phases of policymaking should be provided.
Additionally, future research should analyze how collaboration, engagement, and
interaction between different levels of governance, both vertically and horizontally,
could improve the practical implementation of imported policies and instruments. Here
the wider aim would be to govern sustainability transitions in a more efficient way to
realize the knowledge and competences of previous experiences and RDI activities to
achieve the EU 2050 targets and, in a much broader sense, contribute to a more
sustainable way of life in general.

Much more extensive research is needed in order to highlight the actual effects of
broad-based policy discourses that accompany sustainability transitions and climate
change, also in terms of policy outcomes. However, due to the interdependence between
global discourse, international standards, and national policy, the causality of changes
and following action is hard to delineate, and as has been shown in the articles, it can
have very significant and unintended effects. While a number of central implications,
opportunities and challenges arising from adopting externally developed STI discourses,
policies, and instruments (with the aim to enable sustainability transitions) were outlined
in the analytical framework of the thesis and tested in the empirical part, the
identification of further opportunities and challenges and their verification in different
contexts and comparative studies clearly serves additional research attention.

More in-depth analyses are needed about the influence of STI policies and
instruments on specific areas of sustainability transitions and the transitions of
socio-technical systems. The evolution from a niche to a stabilized component of a
regime would be a highly interesting research topic. Additionally, future studies could
look at how niches are translated into mainstream settings and whether transition and
government experiments are more successful if they are positioned in socio-technical
regimes and not in radical niches. Furthermore, in socio-technical systems, besides
supply-side technologies, more attention could be paid to demand-side solutions and
consumption habits for mitigating climate change.

Relatedly, more studies are needed to describe the business model aspects of
cleantech and its influence on the direction of innovation to gain more knowledge of
business-oriented and radical clean technologies for speeding up sustainability
transitions. For specific technologies to flourish — in a way that in addition to the public
sector, the private sector would also be willing to make long-term RDI investments —
a supportive environment has to be in place, the security of investments has to be
ensured. The new Clean Energy package that updates the EU energy policy regulations is
believed to provide a considerable amount of security, but still due to country differences
in transposing EU directives into national law the wider outcomes are not yet clear.

In future research, it would also be beneficial to undertake comparative studies in
order to explore how the externally developed STl discourses, policies, and instruments
with the aim of solving global societal challenges in the MLG context influence the
adoption and real-life implementation of policies and instruments and related systems
and networks in different countries. Additionally, it would be interesting to analyze
whether the local interpretations of global discourses are different, whether the effects
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on energy and environmental technology ISL and accompanying practices follow similar
patterns in different science systems, and whether there are differences in effects in the
various sub-fields of energy and environmental technologies.

Coming to actors of innovation systems and the governance challenges, future
research could also examine the interaction between strategic management and
everyday management levels of related institutions. As shown in the Estonian case of
public research funding, the weak strategic capacities of the central administration have
deepened the problems created by project-based funding of research. In future
academic studies, it would be interesting to look at countries where the central level of
the university has stronger steering instruments to examine which governance
arrangements help to address the potential tensions between the subunits and the core.
In addition, it would be interesting to explore, in a dynamic and longer-term perspective,
how project-based funding of academic research, in turn, influences the strategic
management of universities: would it eventually lead to the strengthening of strategic
management mechanisms within universities or, conversely, does the reliance on
project-based funding tend to undermine the attempts of the central administration to
develop strategic management capacities.

The research done for this thesis also calls for more comparative and empirical studies
on the role of regional and local governments and their capacities to participate in
innovation activities and more strategically lead and govern innovation in place-based
policies for sustainability transitions. Also, how to increase the capacities of
municipalities and regional governments in designing and implementing place-based STI
and RDI policies aimed at sustainability transitions should be examined. The interactions
between municipalities and community-led action in MLG and MLP frameworks in
tackling climate change and fostering sustainability transitions through place-based
policies would also deserve more attention, as well as how the success of locally effective
examples could be expanded further to other levels of governance.
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ABSTRACT

Opportunities and challenges arising from adapting to external
discourses, policies, and instruments aimed for sustainability
transitions: case studies from Estonia

Climate change as a highly complex societal challenge has become one of the biggest
environment-related political discourses on the global level (I). The dominant narrative
declares that a simple ‘technical-fix’ through changing the technologies to cleaner ones
should be possible from an objective and value-neutral scientific point of view (Wesselink
et al. 2013). Due to this ‘linear’ and ‘value-neutral’ technical approach (lbid.) and the
multi-disciplinary nature of environmental technologies (I; Frondel et al. 2007), attention
has been paid to the rate of innovation (Popp et al. 2010) but not to the overall direction
and the transformative nature of innovation (Garcia and Calantone 2002; Johnstone
2005; 1), policy implementation and the related networks, actors, and their interactions.
Furthermore, in the EU the political discourse has been challenged by very ambitious
carbon emission reduction targets, such as 80—95% below the levels of 1990 by 2050
(European Commission 2018, 2011). This kind of profound and radical changes require
comprehensive transformations into new systems conceptualized as ‘sustainability
transitions’ (Markard et al. 2012), which have a multi-level and multi-domain nature with
both bottom-up and top-down features (Loorbach et al. 2017; Geels 2018a, 2018b, 2011,
2010; Genus and Coles 2008). Despite the highly ambitious goals and the nature of the
EU policymaking, the multi-level political-institutional contexts in which sustainability
transitions are initiated, shaped, or inhibited, have received limited attention (Ehnert et al.
2018).

This thesis fills a part of this gap by linking sustainability transitions, public policy, and
STl studies. It reveals some of the underlying complexities and even contradicting logics
between the different natures and governance theories and practices of (1) the linear,
technical, and value-neutral global climate change policy discourse (Wesselink et al.
2013), (2) the multi-domain and multi-level sustainability transitions with bottom-up and
top-down processes (Loorbach et al. 2017; Geels 2018a, 2018b, 2011, 2010; Genus and
Coles 2008), (3) the mainly hierarchical and top-down traditional public climate policy in
the EU (Egenhofer and Alessi 2013; Dirix et al. 2013; Lenschow 2002; Schmidt 2009;
Ladrech 1994; Héritier et al. 2001; Urwin and Jordan 2008), and (4) the specific STI studies
and models aimed for sustainability transitions that emphasize bottom-up social
innovation, experimentation, and niche-innovation (Hossain 2016; Schot and Geels 2008;
Kemp et al. 1998; Bergek et al. 2008; Verheul and Vergragt 1995). These complexities
present wider and quite substantial STI policy problems in Europe, leading to rather
specific governance and policy implementation challenges.

This thesis analyzes a selection of these problems but also some opportunities that
one of the smallest member states of the EU, Estonia, has experienced when adopting
generic policy discourses and specific policies and instruments developed at the global
and EU levels. More specifically, the thesis focuses on sustainability through clean
technologies and a selection of specific aspects of STI policy, such as ISL in energy
technologies (1), environmental taxation models that influence the energy sector (ll),
funding of science (lll), and economic steering policies (i.e. smart specialization policies)
(IV) because they are seen as mechanisms for tackling the challenges and enabling
transitions. In addition, looking from a broader perspective the empirical part of the thesis
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also provides insights into how ideas designed at the global level evolve while moving
down the governance levels and whether convergence or divergence emerges in
comparison with the source of the discourse, policy, or instrument.

The following research questions that cover the selected aspects of STl policy that are
related to energy and environmental policy (societal challenges, ISL, taxation, funding of
R&D, and economic specialization policies) are addressed in this thesis:

- How have the imported discourses, policies, and instruments of climate change
and sustainability transitions designed at the EU and global levels been
developed and adapted in member countries? Have they converged or diverged
from the central EU policy and their initial ideas?

- More specifically, how have the imported STI policy discourses, policies, and
instruments influenced the implementation of national policies and related
networks? How have they been integrated and implemented on local levels?
How have they affected the national context in striving towards sustainability
transitions, and how has the local context influenced the central policies?

— The individual articles, in turn, zoom in on the following research questions:

a. How does the global climate change discourse influence the
implementation of national STI policy and ISL in the field of energy
technologies (1)?

b. Whatkind of international and local factors influence the adoption and
development of new policy instruments (NPls) for sustainability
transitions based on the example of the Estonian environmental taxes
and charges system (I1)?

c. How do R&D funding models influence the sustainability of research
strategies, ISL, university management, and research systems more
broadly (I; l)?

d. How can economic steering policies enable sustainability transitions?
Would more focus on local governments’ bottom-up entrepreneurial
discovery process (EDP), mission-oriented and “place-based”
strategies lead to more sustainable smart specialization (IV)?

The thesis consists of three original published research articles (1; II; 1ll), one annexed
research article (IV) that is under review, and the introduction of the thesis. The author
of this thesis has been the sole author of the second article (ll), the leading author of the
fourth article (IV), the second author of the first article (1), and third author (lll) of the
third article. The articles rely on single case study (Stephenson 1974; Stake 2005; I; Il)
and comparative case study (Bartlett and Vavrus 2017; Fox-Wolfgramm 1997; Gerring
2009; 1lI; IV) approaches due to the complexity of research objects (ISL, taxing systems,
budgeting and financial management in universities, strategic planning in central and
local governments), the actors, stakeholders, their perceptions and understandings
involved in the processes, issues of interdependencies, interdynamics, and path
dependency. Mainly qualitative research methods have been used (I; II; lll; IV); however,
the network analysis of the energy technology ISL also included quantitative methods (1).

In the analytical framework of the introduction of the thesis, first, the MLP of
sustainability transitions is complemented with public policy theories of MLG, policy
transfer and convergence. Second, the framework is further enriched with implications
of selected STI aspects discussed in the related STI and sustainability transitions
literatures. Under the implications, first, sustainability through multi-disciplinary green
and clean technologies and the related challenges and opportunities for ISL and MLG are
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discussed. Second, the energy sector as a complex socio-technical system that requires
high-quality state capacities in areas of governance, administration, policy, and
technology for effective policymaking are explained. Third, experiments in regional
innovation policy and specifically the smart specialization approach as an example of a
directional, place-based, and mission-oriented regional STI policy aimed for solving grand
challenges like climate change as well as the accompanying opportunities and problems
for governance are outlined. Fourth, public funding of research as an example of an STI
policy instrument for allocating R&D funding between scientifically excellent and
socio-economically relevant research in the context of sustainability transitions and the
related implications for governance are explained.

The idea of such an analytical focus is to better analyze and understand the
opportunities and challenges of member states arising from adapting to imported
discourses, policies, and instruments while governing sustainability transitions in the EU
MLG contexts. By creating this kind of a new analytical framework, theoretically,
the thesis contributes to the sustainability transitions, innovation, and policy studies
research through showcasing the complementarities, interlinkages, and interdynamics
of these fields and, furthermore, demonstrating the implications (opportunities and
challenges) of these complexities for governance and MLG of selected externally
developed aspects and imported mechanisms of STI policy meant to enable transitions.

Through different case studies and analytical lenses, the articles analyze how wider
policy discourses and specific public policy measures developed at the EU and global
levels have influenced STI, energy and environmental policy design and implementation,
and STl networks and actors of energy technologies in Estonia (i.e. ISL —I; taxing systems
—1I; budgeting and financial management in public universities — lll; involvement of the
local government in developing smart specialization strategies — IV). The thesis
emphasizes the uniqueness of energy and green technologies and the importance of
understanding the differences of different technologies and related socio-institutional
settings. Moreover, the thesis argues for the need to develop technological capacities of
governance for designing and implementing effective and sustainable STI policies to
enable climate change mitigation and sustainability transitions in practice, i.e. to
understand the interlinkages and successfully guide the changes of the different levels
of socio-technical transitions (niche, regime, landscape).

The empirical part of this thesis together with the empirical studies of the articles
contribute to the academic debate on the MLP and MLG of sustainability transitions
through providing insights about converging or diverging local reactions and
countermeasure trends of smaller countries in adapting to external policies, policy
discourses, and instruments to govern sustainability transitions in the MLG context.
The implications for MLG of sustainability transitions from the MLP viewpoint are
summarized in the following explanation.

First, although MLG emphasizes the empowerment of local governance, the thesis
shows that in Estonia on the local level policymaking is limited in the studied policy
domains (STI, research funding, and smart specialization) (lll; IV). The thesis argues for
the importance of building directionality and experimentation capacities of governments
in designing and implementing place-based RDI policies and involving local and regional
level governments in these processes as well.

Second, the findings suggest that the local context and the related actors and factors
(openness to new ideas, previous experience with similar measures, right timing,
involvement of key players of regime transitions, etc.) can enable a smoother adaption
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to external policies (ll) or, in the absence of these, create various problems with policy
implementation and lead to multiple unintended effects and results (I; ll1; IV).

Third, the similarities of Estonia and Wales regarding the design and implementation
of smart specialization strategies and policies (IV) emphasize that a sufficient level of
governance, policy and technological capacities are needed to make use of the intended
effects of non-neutral, directional, and systemic place-based policies. More precisely, our
analysis highlights the essential role of local governments that need to have sufficient
RDI capacities and need to be involved in the design and implementation of local smart
specialization strategies that integrate sustainability transitions because through this it
is possible to operationalize the essence of place-based policies (i.e. policies that can
successfully direct local opportunities and short-comings, making great use of the first
and diminish the latter).

Fourth, all of the case studies (1, II, lll, IV) confirm that to decrease unintended effects
of policy transfer, the discourses and policies developed on the international levels have
to be translated into national, regional, and local levels. However, as there are also great
examples of local demonstrations and pilots of sustainability transitions, the question
there is how to scale these success stories to regional, national, and international levels
and enable the translation of practices from local levels to national and global ones.
These experiences create high expectations for bottom-up processes led by local
governments that are challenged by the limited capacities of these local governments in
creating and leading innovative activities and economic development policies in a wider
sense (IV).

Fifth, ideas of sustainability need to be integrated into our “common sense” and for
that we need to understand that the same super wicked problems can be seen as
opportunities for development in new sectors and for rejuvenation of old sectors and
through this creating sustainable economic growth and jobs in these new or renewed
sectors (Perez and Murray Leach 2018; Mazzucato and Perez 2015). The state can have
a relevant role in these activities through socializing the benefits of innovations
(Mazzucato 2015) by actively and adventurously taking part in innovation and supporting
and conducting transition experiments (Rosenbloom et al. 2018) and governance
experiments (Matschoss and Repo 2018).

Sixth, the diverging trajectories and challenges of ISL, universities and non-
participation of municipalities (I; lll; IV) in policy implementation pose further systematic
challenges for policymakers in designing STl policies in terms of energy sustainability and
security, sustainable research and industry collaborations and innovation. Our analysis
calls for non-neutral and directional policy mixes that take into account the specificities
of green and clean energy technologies and the structure of the economy, e.g. while
designing RDI funding instruments and support measures for sectors with products and
services with high added value. We argue that the economic structure, mix, nature, and
capabilities of local energy technology companies (from end-of-pipe and energy
efficiency technologies of incremental innovation to more radical clean technologies) as
policy feedback mechanisms, play a significant role in how the global discourse translates
into policy implementation, and in the long run this might have a systematic impact on
the wider energy innovation system. Considering this feedback might lead to structural
changes in energy transitions towards sustainability and ignoring this information might
lead to rhetorical changes and incremental innovation towards energy efficiency and the
potentially sub-optimal lock-in of old technologies.
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Finally, and most regrettably, this is illustrated by the case study of the Estonian
energy technology ISL (I) and the smart specialization case study (V) where the latter, as
a remarkable innovation policy experiment in the EU with the high potential to solve
complex societal challenges, has not yet lived up to its promise in Estonia. It has not
enabled the energy transition from oil shale based to clean energy technologies in Estonia.
The reason for this might be the absence of a non-neutral and non-linear STI policy with
clear mission-oriented energy technology financing that accounts for the socio-technical
complexities (e.g. historical reliance on oil shale based electricity production, strong
influence on regional economic development and social processes) and significant niche-
regime-landscape reproduction processes and targets the key players of transitions (e.g.
ISL). Unfortunately, the prioritization of technologies in Estonia — and through this, to
some degree, also the destabilization of incumbent regimes and promotion of radical
green niches — has been left to the competitive and project-based research funding
environment of Estonia dictated by EU programs and preferring prior performance and
scientific excellence with little if any connection to national relevance (I; llI; V).
The previously listed problems have led to many practical challenges in energy
technology ISL (1) but also challenges with budgeting and financial management and
limited opportunities for strategic planning in universities (lll).

This thesis calls for much more systematic analysis of the impact and adaptation of
external discourses, policies, and instruments on different levels of governance, vertically
and horizontally, by looking at different phases of policymaking and how more
collaboration, engagement, and interaction between different levels and domains could
potentially improve the practical implementation of imported discourses, policies, and
instruments.

More in-depth analyses are needed about the influence of STl policies and instruments
on specific areas of sustainability transitions and the transitions of socio-technical systems.
Future studies could look at how niches are translated into mainstream settings and
whether there are specific characteristics of transition and government experiments that
determine their success. Relatedly, more studies are needed to examine the business
model aspects of cleantech and how they influence the direction of innovation for
speeding up sustainability transitions.

In terms of research funding, future research could examine countries where the
central level of the university has stronger steering instruments to analyze which
governance arrangements help to address the potential tensions between the subunits
and the core. In addition, it would be interesting to explore, in a dynamic and longer-term
perspective, how project-based funding of academic research influences the strategic
management of universities.

In future research, it would also be beneficial to undertake comparative studies in
different countries and contexts. It would be interesting to analyze whether the local
interpretations of global discourses are different, whether the effects on energy and
environmental technology ISL and accompanying practices follow similar patterns in
different science systems, and whether there are differences in effects in the various
sub-fields of energy and environmental technologies. More comparative and empirical
studies are also needed about the role of regional and local governments and their
capacities to participate in innovation activities and more strategically lead and govern
innovation in place-based policies for sustainability transitions and how to increase these
capacities.
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LUHIKOKKUVOTE

Jatkusuutlikkusele lilemineku voimalused ja vadljakutsed valiste
diskursuste, poliitikate ja instrumentidega kohandumisel:
juhtumianaliiiisid Eestist

Kliimamuutused kui llikeerukad sotsiaalsed valjakutsed on globaalselt muutunud tGheks
suurimaks keskkonnaga seotud poliitiliseks diskursuseks (I). Domineeriv, peamiselt vaid
objektiivsest ja ‘vadrtusneutraalsest’ teaduslikust vaatenurgast (Wesselink et al. 2013)
lahtuv narratiiv kuulutab, et lihtne ‘tehniline lahendus’ kliimamuutustele on voimalik 1dbi
tehnoloogiate vahetamise puhtamate vastu. Tanu sellisele ‘lineaarsele’ ja
‘vaartusneutraalsele’ tehnilisele ldhenemisele (lbid.) ning keskkonnatehnoloogiate
multidistsiplinaarsele olemusele (I; Frondel et al. 2007), on vastavas globaalses
diskursuses palju rohkem tahelepanu pdoratud innovatsiooni kiirusele (Popp et al. 2010)
kui innovatsiooni suunale ja selle kdikemuutvale iseloomule (Garcia and Calantone 2002;
Johnstone 2005; 1). Vahe tahelepanu on p6ératud ka poliitikate rakendamisele ja seotud
vorgustikele, osapooltele ja nendevahelistele suhetele. Lisaks esitavad Euroopa Liidu
ambitsioonikad siisinikuemissiooni vahendamise eesmargid kliimamuutuste poliitilisele
diskursusele suure valjakutse — 2050. aastaks peaks emissioon jadama 80-95% alla 1990.
aasta taseme (European Commission 2018, 2011). Et saavutada nii radikaalseid muutusi,
on vaja pohjalikke tleminekuid uutele kestvamatele slisteemidele, mida nimetatakse
‘jatkusuutlikkusele  Gleminekuteks’ (Markard et al. 2012) voi ‘Uleminekuteks
jatkusuutlikkusele’ voi ‘kestvatele siisteemidele Gleminekuteks’, mis oma olemuselt on
mitmetasandilised ja valdkondade Glesed ning h6lmavad nii ‘Ulevalt alla’ kui ka ‘alt Gles’
protsesse (Loorbach et al. 2017; Geels 2018a, 2018b, 2011, 2010; Genus and Coles 2008).
Vaatamata Euroopa Liidu Uliambitsioonikatele eesmarkidele ja poliitikakujundamise
iseloomule, on Euroopa Liidu mitmetasandilist poliitilist ja institutsionaalset kontekst,
kus jatkusuutlikkusele Gleminekuid algatatakse, kujundatakse voi takistatakse, kasitletud
eelnevates teadusuuringutes vaga piiratud ulatuses (Ehnert et al. 2018).

Kéesolev doktoritoo tdidab osa sellest tiihimikust, Ghendades jatkusuutlikkusele
Gleminekud, avaliku poliitika ning teadus-, tehnoloogia- ja innovatsiooniuuringud.
Doktorit66 toob valja moned pdhilised keerukused ja vastukdivad loogikad jargnevate
kontseptsioonide baasolemuse ning seotud valitsemisteooriate ja —praktikate vahel: (1)
lineaarne, tehniline ja vaartusneutraalne globaalne kliimamuutuste poliitiline diskursus
(Wesselink et al. 2013); (2) ‘Ulevalt alla’ ja “alt liles’ protsessidega valdkondade dlesed ja
mitmetasandilised tleminekud jatkusuutlikkusele (Loorbach et al. 2017; Geels 20183,
2018b, 2011, 2010; Genus and Coles 2008); (3) peamiselt hierarhiline ja ‘Ulevalt alla’
toimiv traditsiooniline avalik kliimapoliitika Euroopa Liidus (Egenhofer and Alessi 2013;
Dirix et al. 2013; Lenschow 2002; Schmidt 2009; Ladrech 1994; Héritier et al. 2001; Urwin
and Jordan 2008); ning (4) spetsiifilised jatkusuutlikkusele Gleminekuteks suunatud
teadus-, (tehnoloogia)arendus- ja innovatsiooni (TAI) uuringud ning mudelid, mis
rohutavad ‘alt tles’ toimivat sotsiaalset innovatsiooni, eksperimenteerimist ja nisipdhist
innovatsiooni (Hossain 2016; Schot and Geels 2008; Kemp et al. 1998; Bergek et al. 2008;
Verheul and Vergragt 1995). Kirjeldatud keerukused naitlikustavad laiemaid ja sisulisi TAl
poliitika probleeme Euroopas, mis omakorda viivad veelgi spetsiifilisemate valitsemise ja
poliitika rakendamise valjakutseteni.

Doktorit66 anallilsib valikut nendest valjakutsetest, aga ka vdimalustest, mida Eesti
kui Uks vadiksemaid Euroopa Liidu liikkmesriike on kogenud, vdttes omaks poliitika
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diskursuseid, poliitikaid ja poliitika instrumente, mida on disainitud Eesti riigi valistel
valitsemistasanditel, globaalsel ja Euroopa Liidu tasandil. Konkreetsemalt keskendub
doktoritod jatkusuutlikkusele labi puhaste tehnoloogiate ja valitud spetsiifiliste TAl
poliitika aspektide, nagu t66stuse ja teaduse koostoovargustikud energiatehnoloogiate
valdkonnas (l), keskkonna maksustamise mudelid, mis md&jutavad energiasektorit (ll),
teaduse rahastamine (lll) ja majanduslikud juhtimispoliitikad nutika spetsialiseerumise
naitel (IV). Vastavad TAl poliitika aspektid ja meetmed on vélja valitud, sest neid ndhakse
enim levinud instrumentidena, mis aitavad vdidelda kliimamuutustega ja seeldbi
vOimaldavad uleminekuid jatkusuutlikumatele sisteemidele. Lisaks pakub doktorit6o
empiiriline osa (levaadet, kuidas globaalsel tasandil kujundatud ideed arenevad
valitsemistasanditel allapoole liikudes ning kas need toovad kaasa diskursuste, poliitikate
ja meetmete Uhtlustumise vGi eristumise vGrreldes algse lahenemisega.

Doktoritd6 analiitisib jargnevaid uurimiskiisimusi, mis katavad valitud TAI poliitika
aspektid energia- ja keskkonnapoliitika valdkondades (sotsiaalsed véljakutsed, t66stuse
ja teaduse koostdovorgustikud, maksustamine, teaduse ja innovatsiooni rahastamine
ning majandusliku spetsialiseerumise poliitikad):

— Kuidas on globaalsel ja Euroopa Liidu tasandil kujundatud kliimamuutuste ja
jatkusuutlikkusele Gleminekute diskursused, poliitikad ja poliitikameetmed
arenenud ja kohanenud liikmesriikides? Kas nad on {htlustunud voi eristunud
Euroopa Liidu kesksest poliitikast ja selle algsetest ideedest?

- Kuidas on imporditud TAl poliitika diskursused, poliitikad ja poliitika instrumendid
mdjutanud kohalikke poliitikaid ja seotud innovatsioonivdrgustikke? Kuidas on
neid integreeritud ja rakendatud kohalikul tasandil? Kas nad on suunanud
kohalikku konteksti liilkumaks jatkusuutlikumate siisteemide poole ning kuidas
on kohalik kontekst m&jutanud tsentraalseid poliitikaid?

- Doktorit66 artiklid vaatavad jargmisi spetsiifilisemaid uurimiskiisimusi:

a. Kuidas mdojutab globaalne kliimamuutuste diskursus riiklike TAI
poliitikate rakendamist ning t66stuse ja teaduse koostoovGrgustikke
energiatehnoloogiate valdkonnas (1)?

b. Missugused rahvusvahelised ja kohalikud tegurid mdjutavad
jatkusuutlikele  slsteemidele  Uleminekule  suunatud uute
poliitikameetmete omaksvdtmist ja arenemist Eesti
keskkonnamaksude ja —tasude siisteemi kujunemise naitel (I1)?

c. Kuidas mgjutavad TAl rahastusmudelid teadusstrateegiate, toostuse ja
teaduse koostoovorgustike, (likoolide juhtimise ja laiemalt
teadusstisteemide jatkusuutlikkust (1; 1l)?

d. Kuidas saavad majanduslikud juhtimispoliitikad vdimaldada
tleminekuid jatkusuutlikele siisteemidele? Kas kohalike omavalitsuste
suurem  keskendumine  ‘alt  lles’ toimivale ettevétlikule
avastusprotsessile, missioonile orienteeritud ja kohapshistele
strateegiatele, vGiks viia jatkusuutlikuma nutika spetsialiseerumiseni
(v)?

Doktoritoo koosneb kolmest avaldatud teadusartiklist (I; II; 1), Ghest lisas olevast
teadusartiklist, mis on ajakirjas Ulevaatamisel (IV) ja doktorit6o sissejuhatusest.
Doktorit60 autor on teise artikli ainuke autor (ll), juhtivautor neljandas artiklis (IV), teine
autor esimeses artiklis (1) ja kolmas autor kolmandas artiklis (Ill). Artiklid toetuvad
Uksikjuhtumite (Stephenson 1974; Stake 2005; I; Il) ja vordleva juhtumianaliisi
lahenemisele (Bartlett and Vavrus 2017; Fox-Wolfgramm 1997; Gerring 2009; llI; IV).
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Vastav ldhenemine on valitud tulenevalt uurimisobjektide komplekssusest (toostuse ja
teaduse koostoovorgustikud, maksuslisteemid, eelarvestamine ja finantsjuhtimine
tilikoolides, strateegiline innovatsioonijuhtimine  keskvalitsuses ja  kohalikes
omavalitsustes) ja seotud protsessidest huvitatud osapoolte (sh. ka nende tdlgenduste
ja arusaamade) paljususest, vastastikustest diinaamikatest ja sOltuvustest ning
rajasoltuvusest. Peamiselt on kasutatud kvalitatiivseid uurimismeetodeid (I; II; 1lI; 1V).
Energiatehnoloogiate toostuse ja teaduse koost6d vorgustikuanaliilis sisaldas ka
kvantitatiivseid meetodeid (1).

Doktoritd6 aluseks on sissejuhatuses arendatud analtitiline raamistik, milles esiteks
tdiendatakse jatkusuutlikkusele Gleminekute mitmetasandilist vaadet avaliku poliitika
teooriatega mitmetasandilisest valitsemisest, poliitikate siirdest ja konvergentsist ehk
Ghtlustumisest. Teiseks, rikastatakse raamistikku valitud TAl ja jatkusuutlikkusele
Gleminekute kirjandusest paérit jareldustega. Jarelduste all selgitatakse esmalt
jatkusuutlikkusele Gleminekuid ldabi multidistsiplinaarsete roheliste tehnoloogiate ning
mis valjakutseid ja vOimalusi need to0stuse ja teaduse koostoovorgustikele ja
mitmetasandilisele valitsemisele kaasa toovad. Teiseks, arutletakse energiasektori kui
keeruka sotsiaal-tehnilise slisteemi olemuse lle, mis vajab efektiivseks poliitikate
kujundamiseks korgetasemelisi riiklikke padevusi valitsemise, administreerimise,
poliitika ja tehnoloogia valdkonnas. Kolmandaks, késitletakse nutika spetsialiseerumise
kui suunatud, kohapshise ja missioonile orienteeritud regionaalse TAIl poliitika
(eesmaérgiga lahendada globaalseid véljakutseid nagu kliimamuutused) probleeme ja
vdljakutseid mitmetasandilisele valitsemisele. Neljandaks, selgitatakse jatkusuutlikele
susteemidele lGlemineku kontekstis teaduse avalikku rahastamist eesmargiga jaotada
ressursse teaduslikult ekstsellentse ja sotsiaal-majanduslikult vajaliku teaduse vahel koos
seotud jareldustega valitsemisele.

Vastava analidtilise fookuse mé&te on pdhjalikumalt analllsida ja modista
liikmesriikide véimalusi ja valjakutseid, mis on tekkinud sisse toodud diskursuste,
poliitikate ja instrumentidega kohandumisel, juhtides Uleminekuid kestvatele
siisteemidele Euroopa Liidu mitmetasandilise valitsemise kontekstis. Teoreetiliselt
panustab loodud analiitiline raamistik jatkusuutlikkusele tGleminekute, innovatsiooni- ja
poliitikauuringute teaduskirjandusse 1dbi  nimetatud kontseptsioonide vaheliste
sBltuvuste, seoste ja dinaamikate esitlemise ning  komplekssusest tulenevate
mitmetasandilisele valitsemisele suunatud voimaluste ja véljakutsete demonstreerimise.

Doktoritoo artiklid analtiisivad 1abi erinevate juhtumianalliside ja analtttiliste
vaatenurkade, kuidas globaalsed ja Euroopa Liidu tasandil poliitilised diskursused ning
spetsiifilised TAl aspektid ja meetmed mdjutavad Eesti TAIl, energia ja
keskkonnapoliitikate disainimist ja rakendamist ning TAIl vdrgustikke ja osapooli
energiatehnoloogiate valdkonnas (to6stuse ja teaduse koostoovorgustikud — I;
maksustamise slisteemid — II; eelarvestamine ja finantsjuhtimine avalikes tlikoolides — llI;
kohalike omavalitsuste kaasamine nutika spetsialiseerumise strateegiate arendamisel
— IV). Doktorit6dé réhutab energia ja puhaste tehnoloogiate unikaalsust ning
tehnoloogiate vaheliste erisuste ja seotud sotsiaal-institutsionaalsete taustsiisteemide
moistmise vajadust. Eelnevast tulenevalt toob doktorit6d valja ka valitsemise
tehnoloogiliste kompetentside arendamise vajaduse, et kujundada ja rakendada
efektiivseid ja jatkusuutlikke TAI poliitikaid ning edukalt suunata sotsiaal-tehnilisi
tleminekuid nisSide, reziimide ja laiema taustsiisteemi vahel, leevendamaks
kliimamuutusi ja vdimaldamaks Uleminekuid jatkusuutlikumatele sisteemidele ka
praktikas.
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Doktorito6 empiiriline osa panustab jatkusuutlikkusele ileminekute mitmetasandilise
lahenemise ja mitmetasandilise valitsemise akadeemilisse debatti, pakkudes lilevaadet
Uihtlustuvatest ja eristuvatest kohalikest reaktsioonidest ning vaikeriikide trendidest
kohanemaks viliste poliitikate, nende diskursuste ja meetmetega, et juhtida kestvatele
sisteemidele Uleminekuid Euroopa Liidu mitmetasandilise valitsemise kontekstis.
Jargnevalt on valja toodud jatkusuutlikele sisteemidele Gleminekute vdimalused ja
valjakutsed mitmetasandilise valitsemise vaatenurgast.

Esiteks, kuigi mitmetasandiline valitsemine rdhutab kohalike omavalitsuste
tugevdamist, naitavad doktorit6o tulemused, et anallisitud valdkondades (TAl, teaduse
rahastamine ja nutikas spetsialiseerumine) on Eestis kohaliku omavalitsuse tasandil
poliitikate kujundamises osalemine piiratud (lll; IV). Doktorit6o toob vilja, et on vaja
arendada suunatud ja eksperimentaalsete poliitikate ldbiviimiseks vajalikke
kompetentse, et kujundada ja rakendada kohapdhiseid TAI poliitikaid, ning kaasata
kohaliku ja regionaalse tasandi omavalitsusi nendesse protsessidesse.

Teiseks, doktorité6 avastused nditavad, et kohalik kontekst, seotud osapooled ja
tegurid (nt. avatus uutele ideedele, eelnev kogemus sarnaste meetmetega, dige ajastus,
reziimi Gleminekute votmeosalejate kaasamine) véivad pakkuda sujuvamat kohandumist
valiste poliitikatega (Il). Soodustavate tegurite puudumine v8ib aga tekitada erinevaid
probleeme poliitika rakendamisega ning tuua kaasa mitmeid ettearvamatuid mdjusid ja
tulemusi (I; 1I; 1V).

Kolmandaks, Eesti ja Walesi sarnased praktikad nutika spetsialiseerumise strateegiate
kujundamise ja rakendamisega (IV) rohutavad piisavalt hea valitsemise, poliitika ja
tehnoloogia kompetentside taseme vajalikkust, et osata disainida ja rakendada selgete
vaartustega, suunatud ja siisteemseid kohapdhiseid poliitikaid. Konkreetsemalt tdstab
analiils esile kohalike omavalitsuste olulise rolli omada piisavaid TAl kompetentse ning
olla kaasatud kohalike nutika spetsialiseerumise strateegiate disainimisse ja
rakendamisse, mis on seotud jatkusuutlikele siisteemidele tGleminekutega, sest vaid nii
on voimalik kasutada dra kohapdhiste poliitikate pdhiolemust (need on poliitikad, mis
suudavad edukalt juhtida kohalikke vGimalusi ja puudujadke, kasutades dra esimesi ja
vahendades viimaseid).

Neljandaks, k&ik doktoritod artiklid (1, I, 1, 1V) kinnitavad, et kui soovitakse
vahendada mujal kujundatud diskursuste, poliitikate ja meetmete siirde ettearvamatuid
mojusid, tuleb need integreerida riiklikku, regionaalsesse ja kohalikku konteksti. Kuna on
taheldatud ka haid naiteid kohalikest jatkusuutlikkusele Gleminekute pilootprojektidest,
oleks oluline uurida, kuidas neid edulugusid saaks laiendada regionaalsele, riiklikule ja
rahvusvahelisele tasandile ning véimaldada ka praktikate vastupidist integreerimist ja
siiret kohalikult tasandilt riiklikule ja globaalsele. Samas, need kogemused loovad kdrgeid
ootusi kohalike omavalitsuste juhitud ‘alt Ules’ protsessidele, mis esitab valjakutse
kohalike omavalitsuste piiratud kompetentsidele innovaatiliste tegevuste loomisel ja
juhtimisel ning innovatsioonipoliitika kujundamisel laiemas mottes (IV).

Viiendaks, jatkusuutlikkuse ideed peavad saama meie igapdeva motlemise osaks.
Selleks on omakorda vaja mdista, et neid samu Ulikeerukaid probleeme vGib vaadelda ka
kui voimalusi arenguks uutes valdkondades ja uuendusteks vanades sektorites, luues
seeldbi jatkusuutlikku majanduskasvu ja tookohti uutes ning uuenenud sektorites (Perez
and Murray Leach 2018; Mazzucato and Perez 2015). Riik vGib omada olulist rolli nendes
tegevustes sotsialiseerides ehk riigistades innovatsiooni positiivsed tulemused
(Mazzucato 2015) labi aktiivselt innovatsioonis osalemise ja toetades (ilemineku
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eksperimente (Rosenbloom et al. 2018) ja valitsemise eksperimente (Matschoss and
Repo 2018).

Kuuendaks, t6ostuse ja teaduse koostdd probleemid ja valjakutsed ning kohalike
omavalitsuste vahene osalemine (I; lll; IV) TAI poliitikate rakendamisel tekitavad edasisi
siistemaatilisi probleeme poliitikakujundajatele TAIl poliitikate disainimisel energia
jatkusuutlikkuse ja varustuskindluse, jatkusuutliku teaduse ja to0stuse koost6d ning
innovatsiooni vallas. Kadesolev analiilis toetab defineeritud vaartustega ja suunatud
poliitikameetmestikke, mis arvestavad rohe- ja puhaste energiatehnoloogiate erisustega
ja majanduse struktuuriga, nt kui disainitakse TAl toetusmeetmeid kérge vaartusega
toodete ja teenuste sektoritele. Doktoritd6 tulemused naitavad, et majanduse struktuur,
kohalike energiatehnoloogia ettevotete mitmekesisus, nende olemus ja kompetentsid
(inkrementaalset innovatsiooni kajastavatest puhastustehnoloogiatest ja energia
efektiivsuse tehnoloogiatest kuni radikaalsete puhaste tehnoloogiateni) kui poliitikate
kujundamise edasiside mehhanismid, mangivad olulist rolli selles, kuidas globaalne
kliimadiskursus integreeritakse kohalike poliitikate arendamisse ja rakendamisse. Pikas
perspektiivis voib sellel olla sisteemne moju laiemale energiatehnoloogiate
innovatsioonististeemile.  Edasisidega  arvestamine voib viia strukturaalsete
muudatusteni energeetikasiisteemide Uleminekutes jatkusuutlikumale toimimisele.
Vastava informatsiooni eiramine vGib teisest kiljest viia ka retooriliste ja
inkrementaalsete muudatusteni, innovatsioonini vaid madala energia efektiivsuse
suunas ning potentsiaalselt ka vanadesse tehnoloogiatesse lukustumiseni, mis takistavad
uute tehnoloogiate laiemat levimist ja siisteemide tGleminekut kestvamale toimimisele.

Eelnevat illustreerivad hasti Eesti energiatehnoloogiate tddstuse ja teaduse
koostoovorgustike juhtumianallits (1) ning nutika spetsialiseerumise juhtumianaliits
(IV). Kahjuks ei ole viimane kui Euroopa Liidu markimisvaarne innovatsioonipoliitika
eksperiment (potentsiaaliga lahendada likeerukaid sotsiaalseid valjakutseid) Eestis
oodatud tulemusi kaasa toonud. Nutikas spetsialiseerumine ei ole vdimaldanud
energiasektori Gleminekut pdlevkivipohistelt tehnoloogiatelt puhastele tehnoloogiatele.
Selle pdhjuseks voib olla vaartuspdhiste ja mittelineaarsete TAI poliitikate puudumine,
millel oleks selge missioonipdhine energiatehnoloogiate rahastamine ja mis arvestaksid
sotsiaal-tehniliste  keerukustega (e.g. ajalooline  sd8ltuvus  pdlevkivipShisest
elektritootmisest, tugev m&ju regionaalsele majandusarengule ja sotsiaalsed protsessid).
Lisaks peaksid need vGtma arvesse ka olulisi niss-reziim-taustsiisteem taastootmise
protsesse ja kaasama (leminekute vOtmeosalisi (nt teaduse ja tooOstuse
koostoovorgustikke). Kahjuks on Eestis tehnoloogiate prioritiseerimine ning labi selle
osaliselt ka turgu valitsevate reziimide destabiliseerimine ja radikaalsete roheliste nisside
toetamine jdetud konkurentsi ja projektipShise teadusrahastamise mojusfadri, mis
juhindub Euroopa Liidu rahastusprogrammidest ning soosib eelnevaid teadustulemusi ja
teaduslikku ekstsellentsust, omades vdhe seoseid riiklikult vajalike sotsiaal-tehniliste
sisteemide uuendamise edendamisega (I; lll; 1V). Eelnevalt véljatoodud probleemid on
viinud mitmete praktiliste védljakutseteni energiatehnoloogiate todstuse ja teaduse
koostoovorgustikes (1), aga ka probleemideni (likoolide eelarvestamises ja
finantsjuhtimises ning piiratud vGimalusteni strateegiliselt tlikoole juhtida (ll1).

Tulevastes uuringutes soovitab kdesolev doktoritdd susteemselt anallilsida valiste
diskursuste, poliitikate ja instrumentide kohandumist ning mdju erinevatel valitsemise
tasanditel, vertikaalselt ja horisontaalselt, vaadates erinevaid poliitikakujundamise faase
ning uurides ka kuidas suurem koost66, kaasamine ja suhtlemine erinevate tasandite ja
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valdkondade vahel vBiks potentsiaalselt parandada imporditud diskursuste, poliitikate ja
instrumentide rakendamist praktikas.

Rohkem oleks vaja pohjalikke analililise, mis uurivad TAI poliitikate ja instrumentide
moju konkreetsetele jatkusuutlikkuse valdkondadele ja sotsiaal-tehniliste slisteemide
Gleminekutele. Tulevikus vGiksid uuringud anallisida, kuidas tolkida nisSe peavoolu
tauststisteemidesse ning kas jatkusuutlikel Gleminekutel ja valitsuse eksperimentidel on
omadusi, mis suurendaksid nende edukat elluviimist. Lisaks on vaja rohkem uuringuid,
mis anallitsiksid puhaste tehnoloogiate drimudeleid ning kuidas need omakorda
mojutavad innovatsiooni suunda, et kiirendada jatkusuutlikele siisteemidele tGleminekut.

Teaduse rahastamise kontekstis, vOiks tulevikus analtisida riike, kus Ulikoolide
kesksetel tasanditel on tugevamad strateegilise suunamise hoovad, et pd&hjalikumalt
uurida, missugused valitsemise lahendused aitavad adresseerida potentsiaalseid pingeid
osakondade ja kesktasandi vahel. Lisaks oleks huvitav uurida pikemas perspektiivis seda,
kuidas projektipdhine teaduse rahastamine mdjutab Ulikoolide strateegilist juhtimist.

Tulevikus oleks kasulik teha ka vordlevaid analiilise erinevates riikides ja kontekstides.
Oleks huvitav uurida, kas mdju energia ja keskkonnatehnoloogiate t66stuse ja teaduse
koostdodle ning kaasnevad praktikad jargivad sarnaseid mustreid erinevates
teadussiisteemides. Lisaks, kas kohalikud télgendused globaalsetest diskursustest on
erinevad ning kas ja kuidas mG&jud sarnanevad erinevates energia- ja
keskkonnatehnoloogiate alamvaldkondades. Rohkem vordlevaid empiirilisi uuringuid
oleks vaja labi viia ka regionaalsete ja kohalike omavalitsuste rollist. Naiteks, analiilisides
nende kompetentse osaleda innovatsioonialastes tegevustes ning strateegilisemalt
suunata ja juhtida innovatsiooni kohapdhistes poliitikates, mis vdimaldaksid
jatkusuutlikele ststeemidele uleminekuid, ning kuidas oleks vdimalik ka kohalike
omavalitsuste vastavaid TAl kompetentse suurenda.

98



APPENDIX

Pubication |

Tonurist, P., K. Valdmaa, and R. Raudla. 2019. “Impact of Climate Discourse on National
Scientific Networks in Energy Technologies: The Case of Estonian Science and Industry
Linkages.” Halduskultuur: The Estonian Journal of Administrative Culture and Digital
Governance 20(1), 20-45. (1.1)

99






Piret Ténurist, Kaija Valdmaa, Ringa Raudla, 2019. “Impact of Climate Discourse on National Scientific Networks in Energy
Technologies: The Case of Estonian Science and Industry Linkages.”
Halduskultuur. The Estonian Journal of Administrative Culture and Digital Governance 20(1), 20-45

Impact of Climate Discourse on National Scientific
Networks in Energy Technologies: The Case of Estonian
Science and Industry Linkages

PIRET TONURIST, KAIJA VALDMAA, RINGA RAUDLA

Abstract

This article examines how the global climate change discourse influences the implementation
of national science policy in the area of energy technology, with a focus on industry and
science collaborations and networks. We develop a set of theoretical propositions about how
the issues in the global discourse are likely to influence research agendas and networks,
the nature of industry-science linkages and the direction of innovation. The plausibility of
these propositions is examined, using Estonia as a case study. We find that the global climate
discourse has indeed led to the diversification of research agendas and networks, but the
shifts in research strategies often tend to be rhetorical and opportunistic. The ambiguity of the
global climate change discourse has also facilitated incremental innovation towards energy
efficiency and the potentially sub-optimal lock-in of technologies. In sum, the Estonian case
illustrates how the introduction of policy narratives from the global climate change discourse
to the national level can shape the actual policy practices and also networks of actors in a
complex and non-linear fashion, with unintended effects.

Keywords: climate change, environmental technologies, clean technologies, energy
technologies, science policy, innovation, policy feedback

1. Introduction

In the scholarly literature on climate change, the discursive construction of problems and
the ensuing policy changes have received increasing attention (Dayton 2000; Lorenzoni and
Benson 2014; Reusswig 2010). In particular, using the insights from discursive institutionalism
(e.g. Schmidt 2008; 2010), it is argued that in order to understand and explain policy change, we
have to examine the effects of discourse and the role it plays in bringing about changes (e.g.
Lorenzoni and Benson 2014; Hope and Raudla 2012). According to discursive institutionalism
(DI), the term “discourse” covers the substantive content of ideas and also the interactive
processes in which the ideas are construed and communicated (Schmidt 2008; 2010). While
a variety of approaches in social sciences have explored the role of discourse in politics
and policy (see, e.g., Leipold and Winkel 2017 for an overview), DI also pays attention to how
policy discourses become institutionalized. Although the role of discourse in explaining policy
change has been examined in many studies by now, there are fewer studies that look at how
discourse affects policy implementation at different levels of governance (for exceptions,
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see, e.g., den Besten et al. 2014). This paper hence seeks to contribute to the DI discussions
about how a discourse that has evolved at the global level can influence the implementation
of a policy in a specific policy domain at the national level.

In particular, the goal of the article is to analyze the effects of the global climate change
discourse on the implementation of national policies. As the solutions to climate change are
high-technology-centered (Wesselink et al. 2013), we selected the science policy domain for
our analysis (Shackley and Wynne 1995; Demeritt 2006). Within the broader domain of science
policy, we zoom in on the specific policy field of energy technologies, since it is regarded to
be the most important sub-field of climate-related technologies (e.g. Kuehr 2007; Ekins 2010).
Given that the global climate change discourse entails competing sub-discourses — with
one narrative focusing on environmental problem-solving and another being more business-
oriented - it would be insightful to examine how these competing approaches influence the
actual policy implementation in a specific country. Our paper argues that the introduction of
policy narratives from the global climate change discourse to the national level can influence
the actual policy practices and also networks of actors in a complex and non-linear fashion,
with various unintended effects.

When looking at the effects of the discourse on policy implementation it isimportant to explore
how different aspects of the discourse influence the networks of actors involved in the policy
domain, since it is the interactions within those networks that can play an important role in
influencing the eventual policy outcomes. This is particularly pertinent in the domain of science
policy due to the high inter-dependence between industry and R&D facilities. The existing
studies that have looked at the effects of the climate change discourse on science policy have
primarily focused on climate technology transfer as part of low-carbon, renewable technology
diffusion (Karakosta et al. 2010) but have ignored the effects on the dynamics of networks,
which encompass a broad range of actors engaged in these climate-related technologies
(policy makers, enterprises, research institutes, universities etc.) and are responsible for the
actual innovative activities (Taylor 2008). Studies in evolutionary economics (Schmidt et
al. 2012) have tried to address parts of this research gap, but the interdependence of R&D
goals and the direction of innovation have not received enough attention. Also, these studies
have not focused on the role of discourse in shaping the developments. Furthermore, when it
comes to energy technologies they are usually studied from a technology-centric approach
by innovation scholars (e.g. technology innovation systems, e.g. Gallagher et al. 2012), which
does not fit the multi-disciplinary logic of climate-related technologies. Especially regarding
clean technologies, multi-disciplinary scientific networks are rarely studied, and more
emphasis has been put on company collaborations (Caprotti 2012).

Thus, in this paper we will focus on the dynamics of collaborative scientific networks (in
particular industry and science collaboration (ISC) or industry-science linkages (ISL)). In the
theoretical part of the paper we will develop a set of propositions about the effects of the
global climate change discourse on the implementation of science policy in the field of energy
technologies. The plausibility of these propositions will then be examined by looking at the
case of Estonia. The case study of Estonia presents an opportunity to explore the effects of the
changes in the global policy discourse in a small-country context that, first, had no significant
environmental policy prior to the 1990s; and, second, had, until the beginning of the 2000s,
a mono-technological energy sector with a very high GHG impact. Thus, it would allow us to

1 “A policy domain” is “a component of the political system that is organized around substantive issues” (Burstein
1991, 328).
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trace the effects of the global climate change discourse on local policy implementation in a
particularly pure form.

The paper proceeds as follows. In section 2, we identify the main trends in the global climate
policy discourse that are relevant for the scientific networks in the field of energy technology
and develop a set of propositions about how the discursive elements are likely to affect
the implementation of science policy in energy technologies. In section 3, we present the
methodology used for the Estonian case study (descriptive network analysis, structured
interviews, analysis of documents and projects), followed by the empirical analysis in section
4. Section 5 provides a concluding discussion.

2. Global climate change discourse and shifts in the implementation
of national science policy

2.1Global climate change discourse: relevant aspects for science policy in energy
technologies

According to the global climate change discourse, human activities (including the burning
of fossil fuels and clearing of forests) have led to the concentration of green-house gases
(GHGs) in the atmosphere, which, in turn, is affecting the global climate (for overviews, see,
e.g., Dayton 2000; Reusswig 2010). Thus, according to the global discourse, which has become
institutionalized in the Kyoto Protocol, governments should take steps to reduce the emission of
GHGs. There are, by now, numerous studies which discuss the emergence, institutionalization
and impacts of the global climate change discourse (Caprotti 2012; Wittneben et al. 2012). In
this paper, we zoom in on those aspects of the global climate change discourse that are likely
to affect the implementation of science policy in the field of energy technologies.

A core element of the global climate change discourse is advocating for the development
and adoption of more energy- and other resource-efficient technologies that have a reduced
or zero effect on the environment. There are, however, several issues with the dominant global
climate change discourse that are likely to influence the implementation of science policy in
the field of energy technologies.

First, the problem of climate change has been framed as a “global issue”, in need of “global
solutions” (Miller 2004) and rethinking the whole system (Johnson and Suskewicz 2009). Such
discursive constructions, however, have increased ambiguity on the national policy level in
terms of the course of actions that should be taken (see Figure 1 for the core elements of the
global climate change discourse).
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Figure 1: Climate change: main political agreements and evolution of trends/elements in
théd global climate change discourse

Second, one of the main deficiencies in the dominant discourse is the fact that through the
Intergovernmental Panel on Climate Change (IPCC) and the Kyoto Protocol it has become
a very linear discourse concentrated around science policy (e.g. Pielke 2010; Beck 2011),
as opposed to also encompassing technology policy (and interactions between science
and technology). The dominant narrative is that since it is scientifically proven that some
technologies produce more greenhouse gases that have a clear effect on the climate, if we
change the technologies it is possible to reduce the emission of GHGs. In other words, it has
been argued that a simple “technical fix” is possible from an objective, value-neutral scientific
approach (Wesselink et al. 2013), and too little attention has been paid to various policy goals,
political commitment, and allocated means. The various policy goals can encompass more
socially oriented objectives, like cleaner environment or equal resources for all (including
future generations), or more business-focused goals, like fostering new innovative and clean
energy technology sectors for boosting the implementation of basic science, or supporting
fossil fuel power plants for the stability of the energy system. All of these policy directions can
have either a short- or a long-term focus (depending on the level of political commitment)
and can receive direct or indirect financial support, short- or long-term investment security
- which all influence science, technology and innovation policy around energy technologies.

Although the time period of this analysis covers 1998 to 2012, a more recent development,
the Paris Agreement (UNFCCC 2015) adopted in 2015 under the UNFCCC for tackling climate
change beyond 2020, deserves special attention as it is one clear result in the long line of
the Conferences of the Parties (COPs) of UNFCCC comparable to the Kyoto protocol and, for
example in the context of EU strongly related with the Energy Union priority, making energy
more secure, affordable and sustainable for all (European Commission 2017). Even more
remarkable is the new EU energy legislative framework — the Clean Energy for All Europeans
package - which has been concluded on all aspects, and the updated 8 legislative acts will
be formally adopted in the first part of 2019 (European Commission 2019). The main aim of
the package is to facilitate the clean energy transition of the 21t century, make a significant
step towards the creation of the Energy Union and deliver on the EU’s Paris Agreement
commitments.
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Third, although the global climate change discourse includes clear social goals — at least
when it comes to GHG-reduction — it also entails considerable ambiguity with regard to what
technologies would fall under climate-related technologies and climate-crisis led innovation
(see Figure 2). Specifically, we can encounter terms like “clean”, “green” or even “eco” and
“sustainable” technologies (e.g. UNCED 1992; OECD 1995; Kuehr 2007). Within the “climate
crisis”led innovation debate these terms are sometimes used interchangeably (Kuehr
2007; Carrillo-Hermosilla et al. 2010; Schiederig et al. 2012), while they may actually signify
very different technologies, in terms of their nature (high vs low tech), maturity level and
investments required. This ambiguity of the global discourse, in turn, is likely to influence the
implementation of energy technology policy at the national level.
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terchangeably and as synowyms Environmental
technologies
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CONCERTS NARROW Clean technologies
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S - : Climate-related
technologies Environmental protection 2 afopics
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Figure 2: Links between different concepts of environmental technologies, their level of
technological intensiveness, radical and incremental innovation, etc.

Fourth, the global climate change discourse entails competing sub-discourses: one narrative
focuses on environmental problem-solving and another is more business-oriented (Caprotti
2012; Okereke et al. 2012; Kuehr 2007; O’'Rourke 2009). These narratives, in turn, have different
implications for what kind of innovations should be fostered. Following the environmental
problem-solving narrative would mean that the focus should be on social goals and the
development of environmental protection and management technologies (“environmental
protection technologies” from now on) and more precisly end-of-pipe type (aimed at
cleaning already existing pollution and waste), while the business profit-centered narrative
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would favor the focus on technologies that are already clean from their source - clean
technologies or cleantech in short. Due to the ambiguity of terminology pertaining to the
different technologies (as explained in the previous paragraph), these different narratives,
with their different underlying logics, may not necessarily be explicitly acknowledged in
national level policy-making, which may lead to ambiguity in what kind of innovations and
research should, in fact, be fostered to combat climate change. However, these different
approaches can lead to very different results of innovation, both in terms of cost efficiency
and ethical concerns (e.g. equity across generations in terms of available energy resources).

In the existing studies, only limited attention has been paid to how the global climate change
discourse would influence the implementation of science policy. Some find that the global
climate change-led discourse has not changed the academic world formally to a large
degree, maintaining that environmental innovation research is still in its infancy (Andersen
2008, 3), while others argue that the climate-crisis debate has increased the role of so-called
sustainability science (Komiyama and Takeuchi 2006), which is more the case in the fields of
environmental protection technologies rather than cleantech. In the following, we will discuss
in more detail what the implications of the above-mentioned issues in the global climate
change discourse are likely to be for scientific networks/ISL in the field of energy technologies.

2.2 Diversification effects and shifts in research strategies

The ambiguity of the broad terms like “climate-related”, “sustainable”, “green” or
“environmental” technologies (which are used interchangeably as broad synonyms in
this article) and not defining specific technologies under these loose areas in the global
climate change discourse can lead to the same ambiguity in designing and implementing
technology programs at the national level. Specifically, the ambiguity problem of “clean” vs
“environmental protection and management” technologies in the global climate discourse
(described above) can carry over to the policy field - as technology programs are also usually
concentrating on broad areas like “climate-related” technologies. Such a broad approach,
however, can become a challenge for the traditionally mission-oriented government policies
like science policy (and science funding). The mission-oriented nature of policy means that it
sets specific goals and outlines concrete activities to achieve these goals.

More specifically, we can make the following predictions about the effects of the global
climate change discourse on the implementation of science policy in energy technologies.
Due to the ambiguity in the global climate change discourse about what technologies should
be fostered to combat climate change (UNCED 1992; OECD 1995; Kuehr 2007; Ekins 2010), most
technological innovations are assumed to lead to higher efficiency and some environmental
benefits. In practice this means that researchers usually define their own industry and
technology categories to describe the “green” or “clean” sector. We can also observe that fields
like ICT, chemistry, and material sciences have moved closer to environmental sustainability
with the rise of green chemistry, green ICT, and green material technologies. Our first set
of predictions is, hence, that the discursive ambiguity at the global level would lead to the
diversification of research agendas and ISL at the national level. Due to the multi-disciplinary
nature of the technologies under the “umbrella” of climate change, there is likely to be a
diversification effect in the research areas of energy technology (Proposition 1.1). This means
that a very wide range of research in terms of fields, but also levels (from basic to applied),
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can be undertaken under the broad area of climate change and environmental sustainability.
The research topics can range from low-tech environmental protection technologies like end-
of-pipe and additive technologies to totally pure high-tech clean technologies like hydro
technologies. In addition to the diversification of research topics, we would also expect a
diversification effect in the collaboration networks and ISL (Proposition 1.2). The diversification
effect means that collaboration networks and ISL can have very diverse structures and
working logics: basic vs applied, low vs high tech, short- vs long-term, close to the market vs
far from the market. What structures and logics are used in specific ISLs (also what business
model and direction of innovation is taken) depends on the research areas of ISL (social
orientation vs business focus and incremental vs radical innovation direction taken) (see
further explanations in sections 2.3 and 2.4).

Second, the global climate change discourse is likely to influence the priorities expressed in
the national level science policy — i.e. the funding programs would specifically emphasize
that funding is provided for research that helps to mitigate or combat climate change (Bailey
et al. 2011; Bailey and Wilson 2009). In the implementation of science policy, in turn, this can
lead to the adoption of different strategies by the research groups. On the one hand, we
can expect that research groups genuinely change their research agenda and also form
new research networks, according to the research funding priorities expressed in national
policies, which emphasize the development of technologies that help to combat climate
change (Proposition 2.1). On the other hand, we can expect that the existing research groups
respond strategically to the funding incentives and try to show, rhetorically, that the research
they are doing is connected to climate change (thus, for example, traditional energy research
groups would adjust their activities, at least nominally, to show that they are doing research
on environmental or clean technologies) (Proposition 2.2).

2.3 New business models and corporate influence: social vs business focus

It is important to differentiate the newest concept that has been used above - “cleantech”
- from other environmental technologies (focused mainly on environmental protection and
ethics) due to its business-model orientation (see Caprotti 2012). Its main idea is that the end
result should be qualitatively “cleaner” and more resource efficient, which may not be the case
of traditional ETs first popularized in the 1970s and 1980s (Schot 1992). Examples of traditional
ETs include environmental protection technologies like end-of-pipe technologies (pollution
treatment) (Yarime 2003) or environmental additive equipment? which may actually speed
up resource depletion (Frondel et al. 2007).

The rapid emergence of the concept of cleantech in the US at the beginning of the 2000s can
be linked to purposeful activities of a small range of institutional entrepreneurs within the
global climate change discourse, promoting a “business model” that pulls together a range
of technologies that have both economic and environmental value (Cleantech Group 2007;
O'Rourke 2009; Cleantech.org 2015). Since this new sector is multi-disciplinary and relies
strongly on networks and different interdependent institutions, it has significant implications
for the implementation of science policy.

2 Under environmental additive equipment or environmental additive technology we mean add-on measures and
solutions that do not reduce resource use and/or pollution at the source by using cleaner products and production methods
(like cleantech does) but instead curbs pollution emissions by implementing add-on measures - this is what end-of-pipe
technologies do (Frondel et al. 2007).
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Consequently, if we look at the members of ISL and recall the difference in the global discourse
about business-oriented cleantech vs socially motivated environmental protection, there
may be very different firms taking up “greening” activities (e.g. cleantech vs environmental
protection) responding to the climate change discourse, signaling their own interests to policy
makers and bringing in specific goals, motivation and technical capabilities to ISL (Kemp
and Foxon 2007). This leads us to our third set of propositions, which argue that the nature
of ISL can vary considerably, depending on the motivation and nature of the collaborating
company (i.e. whether it comes from environmentally motivated “traditional” environmental
protection technology or the more recent, business-model-based cleantech).

Especially during the last decade, a firm-centric and market-driven approach to value capture
has emerged in the global discourse, which is a highly profit-oriented approach (“do well by
doing good”, Richtel 2007). From the social perspective, it is not important which reasons
are behind the adoption of clean technologies in response to climate change (whether
they are purely environmental or more profit-oriented); thus, regularly the motivations of
firms are not discussed in analyses of eco-innovations (Berkhout 2005). However, from the
perspective of potential policy feedback and influence on science policy/direction of R&D
(e.g. from the perspective of ISL, the incentives to invest, technologies and time-frames), the
different motives (environmental protection vs business orientation) can play a considerable
role. On the one hand, ISL with the cleantech sector can be expected to be longer and more
durable due to the more complex, transformative investment into high-tech (Proposition 3.1).
On the other hand, an opposite effect could be expected due to the strong business nature of
cleantech ventures — meaning a push for ready-to-market collaboration with research units
and, thus, short-term contracts between research units and industry (Proposition 3.2). When
the ETs in question within an ISL are additive and efficiency-related (especially in the case
of end-of-pipe technologies), collaborations close to the market can be expected because
additive (also add-on) technologies are more incremental and do not need as much R&D
and innovation as radical cleantech (Proposition 3.3) (links between incremental and radical
innovation and ET-s are explained in the next section).

2.4 Direction of innovation: incremental vs radical change

The energy sector depends on complex and often very expensive technologies for which
it is hard to make adoption decisions before acquiring the technology (Cowan and Daim
2011). It is not characterized by rapid technological change, but is among one of the lowest
innovation-intensity sectors in the world (Jamasb and Pollitt 2011), where similar technologies
have dominated the sector over a century. This makes the long-term direction of R&D (its
transformative nature) more essential than the rate of innovativeness (market adoption,
etc.) that is generally analyzed in connection to ETs. The problem with translating radical
changes from basic science into workable solutions in a sector with many network barriers
is substantial.® Yet, due to the “linear” and “value-neutral” technical approach of the global
climate change discourse (Wesselink et al. 2013) and the multi-disciplinary nature of ETs, far
more attention has been paid to the rate of innovation rather than the overall direction or the
transformative* nature of innovation (Johnstone 2005, 21) in the global climate discourse.

? ) The multitude of systemic problems of technology diffusion in the energy sector is well described in Negro et al.
2012).

4 Incremental innovation entails step-by-step additive improvements that do not distrupt the underlying system.
Radical innovation disrupts the system and thus, in most cases gives it a new technological, organisational or other direc-
tion (Garcia and Calantone 2002). The rate of innovation does not refer to incremental or radical change but the level of
activity taking place (Popp et al. 2010, 878); it often includes measures such as new products reaching the market, yearly
patent volumes or market penetration rates. It would be, however, important to also look at how transformative the under-
lying technologies are: do they really switch the overall value chain to carbon neutrality or not, do they have the potential to
distrupt the status quo (i.e. provide a new direction for the functioning of the energy system)?
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However, a distinction between incremental and radical innovations should be made in
assessing the change in the direction of overall innovation produced by the policy momentum
related to the global climate discourse. It plays a significantrole in discussing ETs in the energy
sector, especially when technological solutions for the reduction of carbon emissions are
considered. As such, environmental technologies can encompass both product innovations
(Ekins 2010) and simply additive (end-of-pipe) and process-integrated technologies
(Hemmelskomp 1997). In other words, the innovation can range from more radical cleantech,
where new and cleaner or totally clean (from their source) technologies are introduced, to
more incremental environmental protection and end-of-pipe technologies, which are add-
on or additive technologies that clean up already existing waste and pollution (also called
cleansing technologies), but they do not have to be “cleaner” in their essence. Whether
science policy is focusing on cleantech or end-of-pipe technologies may have very different
effects on the long-term direction of innovation. Thus, for example, end-of-pipe technologies
in energy technologies such as the carbon capture and storage (CCS) may be reinforcing
lock-into fossil fuels (Unruh and Carrillo-Hermosilla 2006; Markusson 2011). Also, if policy
implementation focuses only on incremental innovation and low-ambition end-of-pipe and
additive technologies there might be no chance for radically new energy technologies to
emerge.

Coming to our last set of propositions, as innovation activities differ depending on the specific
conditions of existing competition, market strategy and on the maturity of the technology
involved, and most importantly, depending on the nature of technology researched - end-
of-pipe technology focused on incremental and cleantech on more radical innovation
(Kuehr 2007; Markusson 2011; Hellstrém 2007) - also different directions of innovation can
be expected of ISLs in the energy sector. On the one hand, in the implementation of science
policy in the field of energy technologies, in cleantech, totally new ISLs might emerge that
have a radical direction of innovation (Proposition 4.1). On the other hand, ISLs in traditional
cleansing, efficiency-related and additive end-of-pipe energy technologies are likely to have
anincremental innovation direction (Proposition 4.2). Radical changes in innovation directions
have a higher probability to produce new products and processes that are cleaner in their
essence, while incremental changes in direction are likely to contribute to “sailing effects” of
traditional energy technologies. The “sailing effect” creates a situation where the threat to
the traditional technology of being displaced by new technology triggers investments in the
old established technology, increasing its performance (De Liso and Filatrella 2008). This, in
turn, can also lead to lock-in of technologies and non-optimal solutions for the energy sector.

The distinction between incremental innovation (end-of-pipe technology focus) and radical
innovation (cleantech focus) under the broad range of ETs isimportant to understand because
radical innovation — clean technologies — may require large up-front investments. As such, it
should present more lucrative business opportunities, but it would also be much more capital
intensive and there would be longer time frames connected to such investments, which can
be far from commercialization. Hence, since it is radical in nature, many cleantech start-ups
are university spin-offs (e.g. van Geenhuizen and Soetanto 2012). This, moreover, means that
non-emitting technologies (being also a synonym of clean technologies) have far steeper
learning curves (Junginger 2010), and support measures are needed to catch up with the
profitability of current technologies (Azar and Sandén 2011).
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3. Research methods

In order to examine the effects of the global climate change discourse on the implementation
of science policy in the field of technology policy in Estonia - specifically on research topics,
collaboration and networks, and ISL - we adopted the research strategy of a case study.
Using a case-study approach to explore our research question is appropriate given that it
allows us to explore a range of different factors at play in a holistic way and also to take
into account the country context (del Rio Gonzdlez 2009; Yin 2013). A variety of data sources
also helps to describe economic and social relationships between firms and R&D units and
the change in the direction of technologies that is central to our research interest. In line
with the case-study approach, we used a variety of data sources in our analysis, including
existing studies, secondary data, structured interviews, media articles, policy and project
documents, and network analysis. Our analysis covers the time period from 1998 to 2012.5
As more rigorous environmental goals strongly entered the Estonian energy sector with
joining the EU in 2004 (Ténurist 2015), the change in policy paradigm is best captured by
the aforementioned timeframes. In addition, as Estonia achieved its renewable energy goal
of 2020 (25% in gross final energy consumption) already in 2011 (Eurostat 2019) it created
additional academic interest in how the dynamics in the ISL reflect the statistics. For the
structured in-depth interviews, the 11 most salient research groups in energy technologies
and their collaboration networks with companies in the ETs/clean technology sector in Estonia
were chosen. 11 interviews with representatives from energy-technology research groups
were conducted from April to May 2013; 4 interviews were carried out with the representatives
of the R&D departments in the three main technology universities® in Estonia in October 2013;
20 interviews with Estonian cleantech companies were conducted in June and July 2011. The
length of the interviews was 1-3 hours. The research groups were selected on the basis of
one criterion: they all had received public funding at some point between 1998 and 2012. The
interviews included questions about research areas and ISL (including other contacts with
companies, such as internship programs, lectures, board membership etc.), the strength of
ties, and changes in the strategic behavior and the content of research activities. The network
analysis was carried out based on personal and project records of the largest technology-
oriented universities in Estonia from 1998 to 2012. A network was created on the basis of all
research collaboration: the nodes illustrate individual scientists and firms and the edges R&D
projects and contracts between them (see the descriptive Figures A.1-A.5 in the Appendices).
This makes the networks bipartite or two-mode as it is important to keep the data about
researchers at the individual level, because changes in the composition of research groups
are not uncommon. Networks were later weighted for the monetary value and length of
contracts to control for the strength of ties. This consolidated the networks and diminished
the significance of very small contracts, while the main structure and trends of the network
remained. Since the strength of ties and informal communication are difficult to analyze
through project data alone, we used the interview data to triangulate the information gathered

5 The empirical data for this analysis was collected under different research projects in 2011 and 2013: 1) the project
of “Public funding of research activities in Estonia” under the national Research and Innovation Policy Monitoring Programme
initiated by the Estonian Ministry of Education and Research between 2011 and 2015; 2) the Central Baltic INTERREG IV A proj-
ect “Enabling a Global Vision for the Baltic Clean-tech industry” (Global Vision) from 2011 to 2013.

6 Our study covered the largest technology oriented universities in Estonia — TalTech, Tartu University (TU), the Esto-
nian University of Life Sciences (EULS) — and a separate research institute (National Institute of Chemical Physics and Bio-
physics). TalTech is the main contributor of energy technologies in Estonia, while in other universities singular RE-centered
research units have emerged during the 1990s.
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from documents. In the interviews, we found that monetary value was not the best measure
to describe collaboration strength as the former was more linked to the size of the private
partner. Thus, we relied more on the self-reported information of scientists to determine the
strength of relationships. In addition, document analysis was carried out to compose a profile
for each research group. The documents included government funded research proposals,
project reports, co-publication analysis and career data from the electronic database, the
Estonian Science Information System (ESIS). These profiles were created to have a more in-
depth view on the strategic activities of research groups and also to account for shifts over
time, which is difficult to outline solely through network analysis.

4. The case of climate-change discourse and
energy technologies in Estonia

4.1 The Estonian energy policy context

Estonia is the only country in the world where the principal source of electricity (up to 80%)
is the burning of oil shale (kukersite) (see Table 1). The country has been the largest oil shale
producer and consumer in the world since the 1960s, but it has come with a considerable
environmental impact, which was the largest in the 1980s and has declined since (Raukas
and Punning 2009; Métlep et al. 2010; Blinova et al. 2012). The energy sector is the main source
of GHG emissions in Estonia (see Figure 3).

Table 1: Energy balance sheet in Estonia (TJ) (Statistics of Estonia, 15 May 2013)

2000 | 2001 2002 | 2003 [ 2004 [ 2005 | 2006 2007 | 2008 | 2009 | 2010 2011
Production of 132389 | 131999 | 140265 | 162400 | 154123 | 160563 | 155265 | 180852 | 175374 | 172995 | 205080 | 208863
primary energy
..oil shale 108330 [ 106183 | MI03 | 132096 | 124121 [ 129423 | 125022 | 146747 | 142956 | 134455 | 161401 | 166731
...oil peat 3345 | 3427 6416 3531 2678 3550 | 4726 4405 | 2174 3492 | 3680 | 3308
...fire wood 20617 | 22279 [ 22608 | 26592 [ 27132 [ 27170 [ 25044 [ 20m9 | 29593 [ 34060 | 38668 | 36154
... other fuels 76 82 n2 3 84 150 150 176 82 169 237 178
..hydroandwind | 21 28 26 68 108 270 323 405 569 819 1094 1433
¥ Sulphur dioxide
Nitrogen oxides
i Volatile orgamic compounds
& Carbon monooxide
Solid particles
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Figure 3: Air pollution by pollutant from stationary sources (tons) (Statistics Estonia, 9 March 2019)
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On the whole, Estonia has been implementing environmental policies since the late 1980s.
Environmental issues entered the policy debate first with the fight against the opening of
new mineral mines for heavy industry (e.g. the so-called Phosphorite War, 1987-1988)
through which calls for environmental sovereignty developed hand in hand with the general
independence struggle of Estonia. This inspired the early adoption of the first environmental
protection law in 1990, and environmental pollution levies were established; however, they
were not substantial enough to change the energy sector, which was under the control of
the government (Valdmaa 2014). In 1995, the country ratified the United Nations Framework
Convention on Climate Change (UNFCCC), but legally the year 1998 marked the change
in climate policy. As part of the accession process to the EU, the Integrated Pollution and
Prevention Control Directive (IPPC) and the EU’s clean air policy (Directive 96/62/EEC) were
adopted in Estonia in 1998, but the former only took effect later. Also the Kyoto protocol was
signed by the country in 1998 and ratified in 2002. However, as indicated in the energy-related
policy documents in 1992-2002, the government was mainly concerned with energy security
and pricing — rendering environmental concerns secondary. Only with joining the EU in 2004
did the climate change based policy discussion become more prevalent: in April 2004, the
National Program of GHG Emission Reduction for 2003-2012 was adopted, and it was the first
document that also included the Kyoto target as its main objective. Estonia imposed a CO,
tax in 2005 and in 2006, and the new Environmental Charges Act was enforced. Feed-in tariffs
for RE were introduced based on electricity prices, although at first with low coefficients in the
closed market situation (Streimikiene et al. 2007). Several other fiscal measures (including
excise duties on fossil fuels) and subsidies were also created by the government after 2004
(an overview of which is available in the Estonia’s Fifth National Communication to the UN
(Estonian Environmental Research Centre 2009)). While measures aiming at the renewable
energy sources diversified, the largest investments in the energy sector remained in oil shale
as concerns over energy security prevailed. The government has subsidized heavily the oil
shale based electricity production to reduce GHGs: second-generation units with higher
efficiency rates have been built, and fluidized bed combustion (CFB) technology (which this
expected to minimize environmental pollution) has been implemented (e.g. Dementjeva and
Siirde 2010).

The possible future decline in the proportion of oil shale in electricity production could be
facilitated by the rise in the use of wind energy, natural gas and biomass (Roos et al. 2012).
This would have to be supported by scientific research and public research funding. During
the time under review basic research funding measures have been available for the sector;
however, there has been a gap in support measures for proof of concept and prototyping
in the Estonian R&D system. Thus, the measures have been fragmented in their mission
orientation towards climate change, giving more support to high technologies rather than
applied innovations needed in the local context.

4.2 Change in ISL in energy technologies

There are approximately 15 considerable research groups in energy technology in Estonia.
Our network analysis showed a heavy concentration of influential research groups in energy
technologies in TalTech (see Figure Al in the Appendix describing the whole network by
Eigenvector centrality). The network analysis also showed that the competence regarding
the traditional energy technologies (oil shale combustion and chemistry) lie with TalTech.
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The traditional energy research groups are located in three departments (Faculty of Power
Engineering, Chemical and Materials Technology and Mechanical Engineering). In other
universities, including Tartu University and EULS, energy technology research groups were not
found to be closely linked to the field of traditional energy studies — these research groups
were based on strong basic research in other fields (material sciences and life sciences) that
were found to have applications in the field of energy (in Tartu, photovoltaic elements and in
EULS, biomass).

Coming to energy technology ISL, there is one general remark that should be made before
we examine the propositions. When we look at how the cooperation with the industry and
enterprises has generally changed, then based on the network analysis and the content
analysis of project reports, we can see that for most traditional energy technology groups
their ties with the industry weakened from the 1990s onward, and especially during the period
of interest (1998-2012). On the one hand, this is because before the 1990s, the ISL were linked
with Soviet Union public enterprises. On the other hand, the research groups needed time
to adapt to the new collaboration logics of ETs (described in sections 2.2-2.4), which will
be explained below. In the following, we will examine whether the propositions developed in
section 2 hold true in the case of Estonia.

First, we can observe a clear diversification effect in terms of research areas (confirming
Proposition 1.1) as the central research groups in energy technologies (also in oil shale
technologies) have started to include climate change, RE and ETs-related projects in their
agenda after the beginning of 2000s, when the multi-disciplinary ETs (discussed in section
2.2) emerged in the climate change discourse (see Figures Al and A.2 in the Appendices,
which visualize how research groups start to concentrate and traditional fossil fuel based
research groups start to integrate RE and ET narratives in their research areas). This is more
apparent among research groups that have been more actively involved in industry contracts.
This development also reflects the popularization of ETs in the business sector since the
beginning of the 2000s, with the increasing initiative of solving environmental problems (but
with profit orientation) coming from the companies. Also, the collaboration networks have
diversified (confirming Proposition 1.2): for example, the central research groups (also in oil
shale technologies) have started to involve more smaller, private companies with short-term
contracts, more applied and close-to-the-market projects, in addition to long-term, far-
from-the-market projects with a single state-owned energy company, which had previously
been the trend.

Though the analysis of research project applications and reports showed clear diversification
effects in research topics and networks, the conducted interviews also indicated considerable
inertia in research fields and groups (disconfirming Proposition 2.1): even though ETs-related
activities received more attention and new funding opportunites compared with the agendas
before the 2000s, no totally new research groups in areas of “pure” clean technologies as a
reaction to funding based on “climate change” emerged. In addition, while many research
groups in more traditional energy technology fields perceived a bias in funding towards RE,
the interviewed research group leaders emphasized that ISL collaboration projects were led
by companies and their restriction-based demand for ETs (see Propositions 3.2 and 3.3), but
no significant RE R&D goals or preferences were put in place by funding programs. Instead,
the interviews showed that research groups, especially in traditional energy fields (oil shale
technology), who incorporated ETs goals to their agenda, did not change their core research
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areas (confirming Proposition 2.2). This can be expected from research groups dealing with
technologies at the end of their life cycles, and it contributes to paradoxes that stand in the
way of fundamental changes in the energy sector.

The analysis of the research project applications and reports from 1998 to 2012 and the
dynamics of the topics and group members indicates that during the early part of the covered
period, some current core research groups grew out of basic research in material technology,
with possible applications in the photovoltaic industry. These groups were the main parties
that could be seen as working towards clean energy before the 2000s. However, most RE-
related research before 2004 was fundamental in nature, and in terms of ISL, the collaboration
between industry and universities was clearly one-dimensional — undertaken with one or few
familiar partners and including only traditional, efficiency and some environmental projects.
After 2004, however, it changed and became multi-dimensional (see the descriptive Figures
A.4-A.5 in the Appendices). As the goals of the Estonian environmental policy and also the
national level discourse changed between 1998 and 2004, research projects also started to
include more environmental concerns about emission reduction and pollution avoidance.
According to project reports and interviews there was new interest from the industry (also oil
shale based production facilities) to start collaborations with research groups solely based on
ETs (in accordance with Proposition 2.2), confirming that traditional energy research groups
changed their activities to include ETs (if not fully clean technologies) to respond to funding
incentives.

Another interesting finding is that when we look at the proportions of R&D funding between
clean/environmental technologies and traditional fossil fuel focused energy technologies,
then the top few research groups now receive proportionally more financing then the rest. This
may be largely coming from the bias in the Estonian research funding system, which prefers
basic science to applied science and gives preference to high technology. Consequently,
research groups that focus on applied research have become weaker and rely on short-
term private funding, especially in the energy sector. By concentrating on broad areas and
defining no clear specific R&D goals in energy technologies in Estonia, the normative weight
was put on the value-neutral scientific endeavor, very much in accordance with the main
trends in the global climate change discourse discussed in section 2.

The third set of propositions developed in section 2 argued that the qualitative nature of
the emerged networks in scientific collaboration differs depending on the motivations and
nature of the collaborating company, which in turn is influenced by the technology at hand
(cleantech vs environmental protection and especially end-of-pipe technologies).

According to the interviewed scientists, only the dominant companies in the market (in the
Estonian case the state-owned enterprise Eesti Energia and the Viru Chemistry Group) or
university spin-off companies were interested in the application of basic science also in the
traditional, fossil fuel based fields. However, substantial R&D collaboration in the core areas of
the energy companies in general was very rare and occurred mainly in the field of cleantech
(for example in photovoltaic batteries). To some degree this supports Proposition 3.1 in terms
of longer and durable transformative investment in cleantech (as explained before, there were
only few radical cleantech ISL with some state-owned enterprises and university spin-offs, who
had better access to resources and were closer to the universities), but as we had only few
cases to describe such long-term relationships, it is not possible to fully confirm Proposition 3.1.

33



“Impact of Climate Discourse on National Scientific Networks in Energy Technologies:
The Case of Estonian Science and Industry Linkages.” Piret Ténurist, Kaija Valdmaa, Ringa Raudla

However, as understood by the interviewed scientists, and also found by Valdmaa and Kalvet
(2011), most of the companies that have contracts with Estonian research groups want simple
environmental impact assessments or solutions that need to be worked out fast and can be
easily integrated into the previous technology. The interviewed companies made maximally
six months to year-long contracts and wanted immediate results and market applicability
or introduction to the production process (supporting Propositions 3.2 and 3.3). Similarly to
Proposition 3.1, due to only few cleantech cases, and as the projects were implemented in a
very short time (maximum 5-6 years in RE), no clear assessment of Proposition 3.2 can thus
be made: the business-oriented cleantech approach with strong push for ready-to-market
corporations with research units and short-term contracts was not clearly observed. Still,
when ISL based on additive projects were concerned, the collaboration took a very short-
term, close-to-the-market format, clearly confirming Proposition 3.3.

The interviews additionally showed that while industry giants want to keep themselves
informed about the work of Estonian scientists in their related energy area, the companies
are not willing to pay for basic research that cannot be implemented in the short term (see
additional information about the Estonian energy sector in Ténurist 2015). Research groups
that have been working with and for the industry usually have continued this trend. Only in
cases when they have not managed to get public funding have some groups started more
active cooperation with the industry. However, this was only the case if they previously also
had some contacts with the industry.

Furthermore, in non-traditional energy technology fields, the application of technology
remains far from the market due to the dominance of smaller firms in the field and the scale
on which the sector requires solutions, not to mention systemic barriers incumbents have
put in place. Cleantech firms lack the necessary investment needed to test the R&D on scale.
Consequently, local research in areas outside of traditional energy production may remain
on a theoretical level, or wider international networks have to be used to popularize or sell
the results of this more theoretical research. As such, there were some university spin-offs
that contributed to radical cleantech ISL (e.g. photovoltaic technologies and ultracapacitors
energy-storing technologies), but they were still an exception to the rule (thus providing only
partial support to Proposition 4.1). There was more clear evidence in support of Proposition
4.2: when ISL based on additive projects were concerned, the collaboration took a very short-
term, close-to-the-market format, in turn contributing to the “sailing effects” of traditional
energy technologies, potentially leading to lock-in of non-optimal solutions for the energy
sector, making it more difficult to radically change the energy sector and reduce GHG in
a considerable amount. Clearly more cooperation is related to incremental innovation
and rudimentary analyses/testing done for the companies. In general, one can expect a
direct influence from the structure of the energy sector of the country to the direction of
research. Research groups that are mainly dealing with basic research and with more radical
innovations are less attractive to the industry because of the long development period, capital
intensiveness and high uncertainty (also found by Valdmaa and Kalvet 2011). The summary of
whether the theoretical propositions held in the Estonian case are presented in Table 2 below.
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Table 2: Summary of main findings

Propositions Findings

Prop.1 Diversification effects
Prop. 1.1 Diversification of research areas Corroborated

Prop. 1.2 Diversification of ISL Corroborated

Prop. 2 Shifts in research strategies
Prop. 2.1 Emergence of new research groups Not corroborated*

Prop. 2.2 Opportunistic adjustment of research agendas by Corroborated
research groups in traditional energy technology

Prop. 3 Qualitative difference in subsequent collaborative ties between
science and industry: social vs business orientation
Prop. 3.1 Cleantech ISL is longer and more durable
P 9 Not corroborated*
Prop. 3.2 Cleantech ISL has a strong business nature and short-

Not corroborated*
term contracts

Prop. 3.3 Incremental ETs projects (efficiency and additive
nature) imply projects close to the market Corroborated

Prop. 4 Direction of innovation: incremental vs radical
Prop. 4.1 New cleantech ISL has radical innovation direction Not corroborated*

Prop. 4.2 Efficiency related and additive environmental protection  Corroborated
technologies have an incremental innovation direction
contributing to “sailing effects” and lock-in of technologies

* More research needed.

5. Discussion and conclusions

The global climate change discourse has influenced policy-making at all levels of governance.
However, the impact of the global discourse on national policies, real practices, and the
interactions of involved actors has been under-researched. Our paper brings these issues
to the forefront and maintains that policy changes based on a broad and high-level global
discourse can have unintended and multi-directional effects in the implementation of
science policy and, more specifically, in the domain of energy technology. This argument
is elaborated through an overview of the main issues within the global climate change
discourse and how these issues are likely to influence science and industry collaboration
and also the direction of innovation. We argue that while the broad-based policy discourses
and policy changes may be easily transferrable from country to country and from sector to

35



“Impact of Climate Discourse on National Scientific Networks in Energy Technologies:
The Case of Estonian Science and Industry Linkages.” Piret Ténurist, Kaija Valdmaa, Ringa Raudla

sector (meaning the spread of ETs to different countries and to various technology sectors),
they can also accommodate diverging, almost contradictory approaches (e.g. cleatech vs
environmental protection and especially end-of-pipe technologies) due to feedback from
different interested parties (researchers, companies, investors, etc.).

In the theoretical framework we explained how the global discourse relates to policy practices
and how issues with the discource can influence the implementation of science policy in the
domainofenergytechnologies.Basedonareview of the global climate change policy discourse
we developed four main groups of propositions connected to the change in the research
activities in both firms and research institutes, and we examined the applicability of these
propositions in the case of Estonia. The propositions and their applicability have been outlined
in Table 2. First, we show that the global climate change discourse has led to the diversification
effect of research agendas and ISL (corroborating Propositions 1.1 and 1.2). Second, in terms
of shifts in research strategies in response to the global climate change discourse, we found
no evidence of the emergence of totally new groups in cleantech ( not confirming Proposition
2.1), while the traditional energy technology research groups have adjusted their research,
at least formally, and included the ETs agenda in their research (confirming Proposition 2.2).
Third, we expected that the form, quality and motivation of collaboration networks depends
on the technology researched: i.e. whether it addresses the socially-oriented environmental
protection or the business-focused cleantech part of the global climate change discourse.
Based on the Estonian case, however, Proposition 3.1, arguing that cleantech ISL is longer and
more durable, and Proposition 3.2, stating that cleantech ISL has a strong business nature and
short-term contracts, were not corroborated because of the small number of examples under
study. But Proposition 3.3, claiming that environmental protection ISL (efficiency-oriented and
additive in noture), have collaborations close to the market was clearly corroborated. Forth,
with regard to the possible direction of innovation — incremental vs radical — our expectation
that cleantech has a radical innovation direction (Proposition 4.1) could not be corroborated
due to the limited number of cases under study. However, Proposition 4.2, which emphasized
that efficiency-related and additive environmental protection technologies have an
incremental innovation direction, contributing to sailing effects and lock-in of technologies
and non-optimal solutions for the Estonian local energy sector, was corraborated.

Thus, our analysis shows that when examining the effects of the climate change discourse, it
is important to zoom in on the policy implementation level, as well. Even though the national
level policy makers have adopted the global climate change discourse in terms of the goal
of long-term low-carbon energy production, when we look at the actual implementation of
science policy, R&D has not moved hand in hand with the discursive goal. Although the broad
global climate discourse has influenced funding decisions in science policy, the impact has
not been as profound as expected: value-neutral scientific policy has strengthened some
more basic science research groups but also left some more applied groups dependent
on industry investment. If more applied research teams are solely dependent on industry
contracts, they can function with outside-industrial funding only for a short period, and this is
not sustainable regarding the development of the research field. Doing more applied, short-
term research hollows out the basic research competences of the group, and in the long run
this also reduces the research groups’ value to the industry. Successful applied research has
to be grounded in profound basic research capabilities — a core competence of universities.
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As shown in the case of Estonia, with no clear mission-oriented energy technology financing,
the applied research groups and ISL are left to compete within the general science funding
system that favors basic research. While this funding system has given precedence to new
cleantech fields (e.g. photovoltaic and storage technologies), this is not the result of active
state policy inthe field of energy, anditis very uncertain whether the local GHG-emission output
will diminish (the technology can of course be applied elsewhere with global net benefit, but
also domestic investment to carbon reduction is essential for reducing GHG). In many cases
the willingness of companies to implement R&D becomes the central concern of the actual
goals of climate change related policy goals. If companies are not motivated to do R&D and
tend to focus more on incremental than radical innovation, there are also limited effects to
GHG emission reduction. Here the nature, magnitude, quality and direction of ISL become
very important. As investment decisions are not managed centrally, incentives to individual
electricity utilities in the market for advancing technologies become more important. Some
of these projects may not attract investment from the private sector, and the companies and
their collaboration networks with research groups — as shown above - may enforce different
dynamics altogether (short-termism, incrementalism, etc.). This indicates that differentiation
in terms of policy is needed to capture both short-term solutions (as outphasing of traditional
energy technology takes time), but also greater use of renewable, “clean” energy, which
is needed for long-term energy security. In order to make a change from oil shale based
electricity production towards clean energy, more long-term commitments from policy and
funding programs are necessary. Here the correct policy mix becomes the key in addressing
many of the problems not only in R&D but also within the industry that take into account the
actual effects of the influence of discource in implementation. Hence, the highly scientific/
high-technology-oriented and linear understanding has not produced the desired effect in
Estonia. Due to the lack of clear and specific R&D funding goals, a radical decrease in GHG
emissions has not ensued.

To conclude, our analysis shows the importance of accounting for long-term and multi-
directional effects of discursive policy changes and the need for an adequate policy mix
depending on the technologies in question and the structure of the economy. The economic
structure and the composition, nature and capabilities of the companies in the local industry,
as policy feedback mechanisms, may play a significant role in what discourse translates into
during implementation.

In future research, more studies are needed to describe the business-model aspect
of cleantech and its influence on the direction of innovation. Also, it would be useful to
undertake comparative studies in order to explore how the global climate change discourse
has influenced policy implementation in different countries and to analyze whether the local
interpretations of global discourses are different, whether the effects on energy technology
ISL and other issues follow similar patterns in different science system, and whether there
are also differences in effects in the various sub-fields of energy technologies. Besides, since
major restructurings have taken place in all Estonian universities from 2013 onwards, it would
also be highly interesting to analyze how these changes have influenced research topics and
ISL.
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Created with NodeXL (http/inodexl.codeplex.com)

Appendix Figure A.l: Energy technology network in Estonia 1998-2012 (based on project information)*

Source: Authors, NodeXL.*Within the descriptive figure the edge color denotes the university (blue and
green TalTech (an institute joined the university later); dark purple Tartu University; maroon EULS and
brown National Institute of Chemical Physics and Biophysics). The size of the vertices is dependent on
Eigenfactor centrality, thus making it dependent on the influence of a vertex within the network (see
Yu et al. 1965). The figure has been created with the Harel-Koren Fast Multiscale algorithm.

Created with NodeXL (http://nodexl.codeplex.com)

Figure A.2: Energy technology network by type of technology 1997-2004 (public and private funding).

**From here onward the color coding is a spectrum from black to light green that are collated in the
following manner: “black” denotes traditional energy technologies (1), sailing technologies (extending
traditional projects) (2), efficiency projects (3), environment-centered projects (4) and RE projects
“light green” (5). All the figures has been created with the Harel-Koren Fast Multiscale algorithm.
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Figure A.3: Energy technology network by type of technology 2005-2012 (public and private funding)

Created with NodeXL (http://nodexl.codeplex.com)

Figure A.4: Energy technology network (contracts with private companies) by type of technology
1998-2004
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Figure A.5: Energy technology network (contracts with private companies) by type of technology
2005-2012
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It is often claimed that the development of new policy areas (e.g. environmental
policy, innovation policy) in Central and Eastern European (CEE) countries was
initiated and influenced by international events and organizations (e.g. the European
Union, International Monetary Fund, and United Nations) in the 1990s when these
countries became independent and opened up to the Western world. This article seeks
to clarify the importance and role of exogenous and endogenous explanatory factors in
the adoption and development of new policy instruments (NPIs). This article proposes
an adjusted theoretical framework of convergence mechanisms and a brief systemized
overview of local factors to analyze and explain to what extent international factors
influenced the development process of new fiscal instruments in practice in CEE
countries with the example of the establishment of the environmental taxes and
charges system in Estonia. Based on qualitative interviews with Estonian environ-
mental policy experts as well as law and document analysis, this article concludes that
the Estonian case study highlights the significance of policy learning, harmonization,
and coercive imposition but most apparently, and contrary to common belief, different
domestic factors have played a more essential role in shaping the NPIs.

Keywords: international convergence mechanisms; local factors; spread and devel-
opment of new policy instruments (environmental taxes and charges system); CEE
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Introduction

Until the end of the twentieth century, ‘command and control’ instruments (laws,
standards, etc.) have been the most popular environmental policy instruments (EPIs), also
called the traditional EPIs. The beginning of the twenty-first century brought the rise of
more flexible and effective measures, innovative, and new EPIs including also the
economic instruments and among them environmental taxes and charges. Together with
other new policy instruments (NPIs) they started to attract the attention of policy
researchers interested in the spread and convergence of policy goals, principles, and
instruments between different countries and regions. Tews, Busch, and Jorgens (2003),
Jordan et al. (2003), Busch and Jorgens (2005a, 2005b), and Kern, Jorgens, and Janicke
(2001) have analyzed the spread and diffusion of new EPIs in rich detail. The rapid
international implementation of these NPIs generated the interest and necessity to
understand the causal factors driving these internationally spreading processes. These
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causal factors are the international convergence mechanisms (co-operative harmonization,
coercive imposition, and interdependent but uncoordinated diffusion) of NPIs that will be
analyzed in the following in more detail. However, it has to be kept in mind that the
complete design of policy instruments is influenced also by the domestic context
including culture, history, and institutions (Rose 1991, 21 and in detail Bennett 1991) and
the special characteristics of the NPIs (Tews, Busch, and Jorgens 2003).

The goal of this article is to clarify the importance and role of exogenous and
endogenous explanatory factors that have influenced the adoption and development of
NPIs in Central and Eastern European (CEE) countries with the example of the
development of the environmental taxes and charges system in Estonia. The main focus
is not only on international convergence mechanisms (as these are believed to play an
important role in the CEE countries), but also a short overview of local factors is brought
out and analyzed. The second additional aim is to shed light upon and create an integrated
approach to the formation process of the environmental taxes and charges system in
Estonia with the example of instruments influencing the energy sector. The use of similar
instruments in different countries and regions raises several questions, and the
developments in Estonia make it possible to analyze these issues in the CEE context.
First, how influential are international factors (convergence mechanisms) from the
perspective of domestic policy-makers and experts? Second, what kind of domestic
features could have also affected the formation of the system? Third, which factors have
been the prevalent causes?

The Estonian case is interesting because the local context makes it possible to test the
general belief whether international actors and factors (e.g. International Monetary Fund
[IMF], United Nations [UN] but more specifically the European Union (EU) and
Europeanization) have had an important role in the development of environmental
policies in CEE countries because these countries were closed to the West until the
beginning of the 1990s and had to build up new independent systems on their own taking
more after the West because of their reluctance to the Soviet system. This could mean that
international convergence mechanisms can be expected to have played an essential role in
the formation of environmental taxes and charges systems in these countries as part of
environmental policy. Therefore, the Estonian in-depth context analysis could serve as a
typical case study analysis.

On the one hand, it must be stressed that the conclusions from this single-country case
study belong to this specific case and cannot necessarily be generalized to other similar
cases in all matters. On the other hand, an in-depth case study makes it possible to
analyze in more detail the interaction between different explanatory factors and causal
mechanisms that affect the developments and outcomes. Therefore, this analysis can also
serve as an input to future comparative studies that examine the factors influencing the
spread of NPIs in various countries in the environmental area.

In general, the existing literature brings out three broad factors that are considered to
play a role in the development, spread and convergence of new EPIs, and also the
formation of complex systems (or packages) of policy instruments: international factors
or convergence mechanisms (Busch and Jorgens 2005a, 2005b; Jordan et al. 2003; Kern,
Jorgens, and Janicke 2001; Tews, Busch, and Jorgens 2003; Tews 2005), the domestic
context (Rose 1991, 21 and in detail Bennett 1991), and the special characteristics of the
NPIs (Tews, Busch, and Jorgens 2003). Because of space limitations, the focus is on
international and domestic factors. Due to the same reason, and also in order to focus the
analysis, only the main environmental taxes and charges related to the energy sector are
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under investigation. The energy industry is a useful sector to analyze because on the one
hand, it is the largest producer of pollution but on the other, the sector is strongly related
to national and international security issues. The climate change discussion, renewable
energy, and so on are internationally important topics, and therefore international
influence could potentially play a more substantial role in the domestic development of
the energy-sector regulations.

To analyze and understand the influence of international and local factors on the
development process of the Estonian environmental taxes and charges system qualitative
interviews with open-ended questions were conducted among local environmental policy
experts (see Appendix 1) using the snowball method. In addition, an analysis of
documents (laws, regulations, their explanatory notes, and other documents) was used to
supplement the findings of interviews with more factual data. For comparative reasons
also descriptive international experience was used based on a brief literature analysis.

This article is organized as follows. The relationship between specific international
convergence mechanisms and the development and spread of environmental taxes and
charges together with a brief overview of domestic factors influencing the adoption of
new policy ideas is examined in Section 2. Section 3 draws upon a historical analysis of
the adoption and development trajectories of the environmental taxes and charges system
in Estonia focusing on the factors explaining the system’s formation. Section 4 discusses
the Estonian case in light of the theoretical framework and examines the influence of
different factors on the formation process. Section 5 draws conclusions.

Literature review and theoretical framework
Convergence mechanisms

Studies analyzing the international diffusion and convergence of new EPIs can broadly be
divided into three types:

e Transfer of environmental policy and innovative instruments in the EU (Jordan
et al. 2003), where the focus is on the introduction and implementation dynamics
in the EU and the role of policy transfer in this process.

e The relationship between the diffusion of new EPIs, environmental policy change,
and convergence, its sources and patterns (Busch and Jorgens 2005a, 2005b;
Busch, Jorgens, and Tews 2005), based on the three mechanisms (co-operative
harmonization, coercive imposition, and interdependent but uncoordinated
diffusion).

e Voluntary diffusion of environmental policy innovations (Kern, Jorgens, and
Janicke 2001; Tews, Busch, and Jorgens 2003; Tews 2005), where states start
using certain policies, by learning, emulating, or imitating.

In this study only one new group of EPIs (environmental taxes and charges) is explored;
therefore, concentrating on multiple explanatory factors that have shaped the develop-
ment and spread of the instruments under study is essential to broaden the scope of the
analysis. It is important to note that the international factors affecting the spread of NPIs
that are explored in this analysis are also the different means of policy diffusion in the
broader sense. In addition, they are also the specific convergence mechanisms by Busch
and Jorgens (2005a, 2005b), whose approach is taken as the basis for this analysis.
According to Knill (2005, 766), the same concepts form the wide approach of policy
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diffusion that links the spread of policy ideas between countries with three specific causal
factors that drive these developments. These mechanisms consider the impact of different
actors (e.g. EU and other interstate and supranational organizations), but they also take
into consideration the activities, power, and consequent instruments of these actors in the
general spreading and convergence processes. Besides the dynamics of the international
system, policy transfer and the scope of convergence are significantly influenced also by
the local context and factors from the institutional, social, and historical perspective (see,
e.g. Pedersen 2007) that will be analyzed briefly in the following, and also by the specific
characteristics of the instruments that are, however, outside the scope of this analysis.'

Specific convergence mechanisms

Busch and Jorgens (2005a, 863-867) have developed the following typology of the
international causes of new EPIs’ convergence including three classes of factors.” This is
useful to systematize the impact of international processes on domestic policy-making
and supporting convergence (Busch and Jorgens 2005a, 862): (1) co-operative harmon-
ization of local practise by means of international legal agreements and supranational law;
(2) coercive imposition of political practices through economic, political, and even
military threat, intervention, or conditionality; and (3) interdependent but uncoordinated
diffusion of practices by means of cross-national imitation, emulation, and learning
(see Table 1).

Table 1. The international sources of policy convergence.

Mechanisms

Diffusion

Harmonization

Imposition

Mode of operation

Principal
motivations of
national policy-
makers to adopt
external policy
models

Degree of influence

on design of

policy innovation

and decision to
adopt it

Persuasion, emulation,
learning

Decentralized
decision-making

Search for effective
solutions for domestic
problems

Gain international and
external legitimacy

Low

Negotiation,
enforcement and
monitoring
Centralized and joint
decision-making
Manage effectively
transboundary
challenges and at the
same time
dissatisfaction with
solutions to
transboundary
challenges provided for
by unilateral action
Avoid negative
externalities (e.g. trade
distortions)

Realize positive gains
(e.g. access to new

markets)
High

Coercion, economic or
political conditionality
Decentralized decision-
making

Export fundamental
values and principles as
well as policies
perceived to be
successful

Access to economic and
political resources (e.g.
join international
decision-making bodies
or gain financial
support)

Avoid negative
consequences

(e.g. sanctions)

ﬁ

>

Source: Busch and Jorgens (2005a, 867).
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Busch and Jorgens (2005a, 862) have distinguished between the three types according
to their mode of operation, primary motivation of policy-makers to adopt policies, and the
freedom of action and independence they grant national policy-makers to influence the
policy content and to decide on the adoption of policies. Busch and Jorgens (2005a, 866)
stress that these mechanisms are three ideal types and their borders are rather blurred in
the real world. In addition, Bennett (1991, 230-231) claims that most likely the influence
of the three different mechanisms can vary throughout the life cycle of a NPIL.

Relationship between the development and spread of environmental taxes and
charges and the specific convergence mechanisms: brief international practice

When environmental protection came into the world’s agenda in the 1970s, countries also
started to look for more flexible and effective instruments that would supplement or even
displace the old and rigid ‘command and control’ measures. Mainly because of
the specific characteristics of environmental taxes and charges and the overall reluctance
against taxes their implementation was delayed until the end of the 1980s, when the
Nordic countries started to experiment with the NPIs. However, Pigou’s (1912, 1920
[1932]) theories from 1912 about integrating a tax equal to the cost of pollution (negative
externality) into the price were known worldwide.

The rise of economic instruments and consciousness of environmental problems is
proved by multiple international agreements® that enact the goals for pollution reduction
for individual member states, and also the activity of international organizations (e.g. EU,
Organization for Economic Co-operation and Development [OECD], and UN) to promote
environmental protection and the use of more flexible economic and informational EPIs.
Though in many cases, it is just a rhetorical evidence because little is known about the
real practices and outcomes that are also much more complicated to analyze. Tews (2005,
67-68) brings out that the global spread of new EPIs and domestic activation in the same
field falls into the same period when environmental questions were most considerable in
international communication for the first time — the two UN environmental conferences
Human Environment in Stockholm in 1972 and Environment and Development in Rio de
Janeiro in 1992. The latter can be seen as more important for the international diffusion of
environmental taxes and charges because cost-covering and earmarked user charges were
introduced in the 1970s, incentive taxes in the 1980s, fiscal environmental taxes at the
beginning of the 1990s, and the overall spreading process of the new EPIs was activated
in the middle of the 1990s (European Environmental Agency [EEA] 1996, 21-24; OECD
1999, 11-12; see Figure 1). Although, as Baumol and Oates (1989) conclude, the demand
for environmental taxes was felt even in the 1970s, but the previous developments
confirm that being aware of environmental problems and also knowing effective solutions
is not enough. The Scandinavian, and a bit later also the Western European, practice with
adopting energy taxes shows that a sufficiently high economic level of development is
also a necessary prerequisite. On the other hand, the implementation of environmental
taxes and charges might also be motivated by the need for environmental investments and
additional revenues for the state budget. This is the case in the CEE countries because
these countries needed resources to manage environmental problems and build up the
new independent system.

The first group of instruments (cost-covering user charges) were introduced in a few
countries in the 1970s with the aim to cover the administrative costs of regulative
instruments (EEA 1996, 21, Figure 1). In addition, the need to manage environmental
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Figure 1. A general illustration of the chronological development of environmental taxes.

exploitation and fund environmental projects (due to huge domestic environmental
problems) could also have been essential incentives. Besides, the evolving literature about
the efficiency of pollution taxes also strengthened its position in international discussions.
However, the activity of international organizations in the field is not apparent during this
period because there are no analyses or comparative publications available. For example,
the first OECD overview about economic instruments in member states’ environmental
policy was established in 1989 (OECD 1989). We can assume that the adoption of these
new EPIs was related to the emerged necessity to manage environmental problems more
effectively and cover the costs of administrating the field. Inventing compensation
mechanisms that would motivate polluters to contaminate the environment less and
improve their technology is more characteristic of the incentive-based taxes introduced in
the 1980s. According to Busch and Jorgens’s three-fold typology of NPIs’ international
causes of convergence, the development and spread of the new EPIs under study would
be related to voluntary diffusion because no concrete political or economic obligation is
apparent on the international level. More likely it is the case of general consciousness of
domestic needs and later learning and imitating other countries’ practices.

The adoption of incentive-based consumer taxes and fiscal environmental taxes
during the change of the 1980s and 1990s and the wider diffusion during the 1990s and
2000s can be more clearly related to the awareness and understanding of common
transboundary problems with environmental pollution. Countries started to look for
unified international alternatives to solve the problems related with regulatory competi-
tion (Dunoff 2007, 91-94). The progression in adopting fiscal environmental taxes could
be linked with the spread of environmental tax reforms at the beginning of the 1990s with
the aim to increase environmental taxes in order to decrease other taxes, for example,
labour taxes (European Commission [EC] 2005, 74). Holzinger, Knill, and Sommerer
(2008, 583—-584) explain that environmental policies move toward stricter regulations and
standards and become more similar (this is steered by leading countries in the field), and
convergence is mainly influenced by international harmonization of policies (e.g. EU)
and communication and interaction networks between countries. This is the case with EU
energy taxes and their coerciveness to member states without much freedom to influence
the design and implementation of the instruments. The adoption of energy taxation
requirements among EU member states is, therefore, a good example of Busch and
Jorgens’s (2005a) mechanisms of harmonization and coercive imposition. We can assume
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that the more a country is obliged to and dependent on an organization, union, and so on,
in which it is a member, the more binding are the mechanisms of convergence and the
outcomes therefore more homogenized. EU directives are comprehensive to all member
states, but different convergence mechanisms are apparent in adopting the same
instruments across old and new member states: in the case of old states, which
have taken part in the elaboration of the directive, legal harmonization is evident because
these countries were involved in the design of the EU policies; in the case of new member
states that joined in 2004 and 2007, coercive imposition is apparent because they did not
have any opportunities to affect the policy-making process. In this way, the autonomy of
local policy-makers to adopt NPIs is strictly constrained although the EU also considered
the individual situation of the new member states in the adoption time schedule.

Domestic factors influencing the adoption of NPIs

The national context and culture can be expected to play a very essential role in the
adoption of NPIs. It is definitely easier to harmonize similar goals and policies already in
place. Communication networks play the same essential role and make it possible to
spread best practices and learn from the experience of others in a continuous dialog.
Tews, Busch, and Jorgens (2003, 575) argue that specific national capacities are needed
to adopt innovative EPIs. The demand for and feasibility of NPIs is influenced by the
political, economic, societal, and institutional capacities of any particular country (Kern,
Jorgens, and Janicke 2001, 8). In addition, Botcheva and Martin (2001, 13) argue that
cross-national variations in the existence, organization, and opportunities for access of
domestic pressure groups may affect the impact of so-called ‘international aspirational
institutions.” Tews, Busch, and Jorgens (2003, 575) claim that those aspirational
institutions matter only in countries where well-organized interest groups and adequate
opportunities for access exist because these groups may use international norms to put
pressure on their governments for policy change.

The national capacities are especially related to the legacy of past policies,
administrative traditions, regulatory structures, and policy styles. The emphasis on
‘administrative fit” or the ‘logic of appropriateness’ (March and Olsen 1989) is based on
the general assumption ‘that institutionally grown structures and routines prevent casy
adaptation to exogenous pressure’ (Knill and Lenschow 1998, 2). Hoberg (2001, 127)
and Jordan (2001, 20) see these issues even as forces promoting divergence. Kern,
Jorgens, and Janicke (2001) argue that national institutional arrangements serve as filters
to the adoption of NPIs — they may prevent or even delay the adoption of path-deviant
policies, but mainly they will be responsible for variations in the degree of convergence,
affecting policy similarities in policy ideas and approaches, the utilization of particular
policy instruments, or the qualitative level of regulation (Tews, Busch, and Jorgens 2003,
576). Therefore, a global convergence of policies will never exclude divergent national
adaptations (Tews, Busch, and Jorgens 2003, 576) or, as Rose (1991, 21) claims, ‘we
would never expect a program to transfer from one government to another without
history, culture and institutions being taken into account.’

Tews, Busch, and Jorgens (2003, 576) come to the conclusion that domestic factors
play a significant role in policy adoption (more in the early stage of the diffusion process
but also at a later stage, or they might even be resisted altogether), but the influence may
differ for each policy adoption during the whole process as domestic factors may be
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overshadowed by international dynamics of the norms themselves. Also domestic factors
help to explain national variations in the design of NPIs.

The development of the environmental taxes and charges system in Estonia from the
end of the 1980s

Based on the interviews with environmental experts (see Appendix 1) and document
analysis, specific explanatory factors that have influenced the adoption and development
of the Estonian environmental taxes and charges system and taxes and charges related to
the energy sector in particular,” are brought out and analyzed in a historical sequence. The
analysis is divided between environmental charges and taxes because their aims,
implementations, and causal factors in their development have been different. The
periodization is based on the main turning points in the development trajectories.

Environmental charges
The end of the 1980s and the 1990s

The initial version of Estonia’s environmental charges system was developed during
1989-1990 as the first attempt to regulate the use of state-owned natural resources and
also to economically influence contaminative activities and more sustainable use of
natural resources. The initiators were deputy minister Endel Koljat and later the next
deputy minister Eva Kraav (interviews A, B, and I). The idea was also supported by the
Estonian Soviet Socialist Republic Committee of Forest Economy and Nature Protection.
In addition, high public awareness of environmental problems and willingness to deal
with these issues in Estonia was also proven by the existence of the Nature Protection
Fund established in 1984, which probably was the first of its kind in the Soviet Union
(SU). Some charges in the form of fines were also used in Soviet Estonia to protect the
sea from pollution (interviews F, G, and H).

During the change from the 1980s to the 1990s, old EU countries did not pay much
attention to environmental charges (interviews A, E, and I). They were more focused on
taxes for increasing state budgets. Also the OECD’s interest and support for charges was
weak. For Estonia, still the most decisive example was the environmental charges system
developed and implemented in Western Germany, about which the Finnish researcher
Markku Wallin wrote a relevant and substantial brochure that was used in Estonia
(interview A). In addition, the theory of regulative taxes by Arthur Pigou was known and
taken into account.

During the period when Estonia became independent nature protection became very
popular because it enabled active people to converge and express their antipathy toward
the prevailing system (e.g. the phosphorite war”). Regardless of the rhetoric, the practice
showed that there were still enormous problems with pollution from industries (the oil
shale electricity production, cement and paper production, etc.), army bases, agriculture,
and problems with water and sewage systems just to name the main fields (interviews D
and E).

Differently from environmental taxes used in the West, the aim of introducing environ-
mental charges was understandably to generate resources for financing environmental
protection projects® and to fight against environmental problems in the independent Repu-
blic of Estonia (all interviewees). The instrument was also attractive to politicians as the
young independent state needed resources for building up the system. Though environmental
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protection projects in the 1990s were quite often funded by neighboring countries like
Finland and Sweden, there was still a need for national cofinancing that was taken from
the gathered charges (interviews E and F). The need for environmental accounting and
monitoring can be seen as an additional cause and aim of developing the system
(interviews D and J).

On the one hand, another favourable condition was that local polluting companies and
users of natural resources were weak and had no unions (interview I). On the other hand,
the economic situation did not allow introducing high rates, and the interest of
entrepreneurs had to be taken into account. The dialog was between the green movement
and researchers on one side and the entrepreneurs on the other. All necessary interest
group opinions had to be considered, the elaboration and development of the
environmental charges system evolved hand in hand with entrepreneurs (interview I).
The aim was not to raise the electricity price rapidly and harm competitiveness. The
government tried to consider the interests of companies because too high charge rates
would have decreased economic growth and, therefore, initially the rates were planned to
be very low.

The 2000s and the turning point in 2005

In the 2000s, besides the examples and practices of neighbor countries and the
environmental leaders in the EU, also the OECD’s support and suggestions in spreading
the positive experience and best practices in using economic instruments in environmental
policy were held relevant in the development of Estonia’s environmental taxes and charges
system (interview I). However, in the Estonian context the importance of other countries’
best practices should not be overestimated because clear transfer of policies cannot be
detected (interviews A, E, F, I, and J). In addition, as other countries were behind in the use
of environmental charges there was not much to take over (interview A). Another
international factor that has affected the development of environmental charges is related
to the fact that Estonia is a member of different international agreements’ with which it has
taken voluntary obligations to decrease pollution and meet the set criteria. In many cases, the
use of charges to meet these requirements has been regarded as most rational (interviews D
and E).

The turning point in the development of environmental charge rates came in 2005
when the Ministry of Environment and the Ministry of Finance were governed by the
same party (interviews E and I). This situation made it possible to increase the tax rates
significantly in 2006 to a sufficient rate. The former developments clearly show the
advantages of a small state: faster and easier discussions and agreements, and designing
and implementation of new ideas and solutions.

Joining the EU affected the development of environmental charges in Estonia in four
ways. First, obligations had to be fulfilled and the areas that got a transition period
needed investments (interview E). Though the EU does not prescribe what kind of
instruments member states have to use, it still imposes requirements, standards, rates, and
levels that have to be met by member states. The states can choose by themselves which
mechanisms they use to obtain the overall goals. Economic instruments (charges in
particular) seemed most tempting and also rational because of the huge investments
needed to meet the expected levels. Second, but linked to the first, because of the
increasing need for investments after joining the EU, the function of environmental
charges was also to use the collected revenue for the national co-financing that was



348 K. Valdmaa

needed to get funding for environmental protection projects from the EU Social Cohesion
Fund (interview E). Third, information flows between member states made it possible to
learn from the experience of others in the context of rates and bases of charges. Estonia
took after and cooperated with Germany, Denmark, the Czech Republic, France, Latvia,
and Lithuania (interviews A, B, and I). Fourth, stricter and more complicated regulations
and requirements make it hard for states to use only pure ‘command and control’
instruments (interview E). This pushes for more flexible and ‘softer’ measures to
influence behavior. Therefore, though the EU does not interfere with the member states’
tax systems, it still influences them by setting standards and with a uniform legal system,
and in the case of new member states also with the allocation of financial support.

The analysis of how the law of environmental charges has developed since 1990
shows that the general principles of environmental charges have stayed quite the same.®
However, during this period the names and rates of the environmental charges have
changed, the exceptions to the oil shale power sector have decreased and, as the biggest
effort, the voluminous ‘Environmental charges law’ was published and came into force in
2005. After the implementation of the unified Environmental charges law, changes have
encompassed charge rates (the EU affiliation treaty enacts transition periods in
environmental protection) and provisions of calculating and paying the charges due to
day-to-day necessities.” To sum up we can say that the general system of environmental
charges was in place from the beginning of the 1990s, and the main changes have
affected the charge rates and organizing the legislation.

Energy taxes

The fuel and electricity excise duty have not been acknowledged as environmental taxes
in Estonia, although the EC, the OECD, and the International Environmental Agency
regard them as such (EC 2005, 77; interviews C and K). Differently from environmental
charges the revenue from the excise taxes goes to the general budget according to the
‘Alcohol, tobacco, fuel and electricity excise duty law’ and their main aim is to
accumulate revenues for the state budget. In Estonia, all excise duties are organized and
managed under the Ministry of Finance.'’

The end of the 1980s and the 1990s

At the end of the 1980s the discussion on environmental taxes was on the agenda of
almost all developed countries, though it differed in scale and scope. It was also on the
agenda of the SU with leading professors Goffman and Lemeshev (interview A). In
Estonia, the fuel excise duty was established in 1993 with the implementation of the
‘Motor fuel excise duty law,” which in the following years changed to the ‘Fuel excise
duty law.” The fuel excise duty was introduced to get resources for road construction
(interviews E and K). Because the tax is a very common tax for covering state
expenditure its introduction and development has not attracted so much interest and
created so much dispute as environmental charges.

The 2000s and the accession to the EU

After joining the EU, all energy taxes moved under the control of the EU energy taxation
requirements (excise duties are regulated under the EC Council Directive 92/12/EEC, and
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energy taxation is regulated under the EC Council Directive 2003/96/EC'"). Therefore,
local policy-makers and interest groups had no real power in designing the instruments
(interviews B, C, G, L, J, and K). From the EC’s proposal in 1992, the EU has strived
toward the harmonization of energy taxes (Tews, Busch, and Jorgens 2003, 586). This has
culminated in the establishment of the energy taxation directive with the aim to
restructure the community framework for the taxation of energy products and electricity
to decrease competition distortion, which comes from taxing energy products with
different rates between different energy products and across different countries (EC
2005, 74). The establishment of the energy excise duty in Estonia in 2008 was directly
motivated by the EU directives. First, the revenue from the energy tax was supposed to
go to the Environmental Investment Centre (like the previous CO, charge which was
replaced by the electricity duty and was used for environmental protection), but quite
soon it was channeled directly to the state budget for political reasons, for example, to
balance the budget (interview K).

In 2002, the ‘Fuel excise duty law’ was united with the ‘Alcohol, tobacco, fuel and
electricity excise duty law.” In general, the changes have affected tax rates, tax bases, and
also the administrative system and legal framework. The electricity excise duty was
established at the beginning of 2008 with the Council Directive 2003/96/EC that also
initiated changes in the related laws. To prevent double taxation, electricity producers
started to pay electricity excise duty equal to the previously paid CO, tax. Though
Estonia got a transition period in the field of energy taxation to slowly establish the
minimum rates, the fuel and electricity duties are still directly related to the EU directives
and, therefore, the Estonian policy-makers do not obtain the common autonomy in
deciding over the development of the instruments.

The EU has enacted the ‘polluter pays’ principle and environmental responsibility, but
in general it does not oblige member states to implement certain environmental taxes or
charges. Except in the context of excise duties, they are needed for the uniform regulation
of the (energy) market. On the one hand, taxation is a completely domestic issue where
the EU does not interfere. On the other hand, regarding the Common Market the EU is
interested in harmonizing consumption taxes (including also fuel and electricity duties)
with the aim of providing equal competition. Considering that energy taxes account for
the highest share among environmental taxes and charges it is quite understandable why
the EU pursues the harmonization of minimum rates. The harmonization of other
environmental taxes and especially charges is more complicated because countries face
different environmental problems, for example, oil shale in Estonia, nuclear energy in
Sweden; the Scandinavian countries do not have the same problems with waste water as
Eastern Europe, and so on. Besides, countries differ in their ability to meet payments,
which is an additional reason why the implementation of uniform pollutants, activities,
and rates would not be reasonable or rational.

Discussion

In general, the study shows that the initial development of environmental taxes and
charges in Estonia was most affected by domestic factors: accumulating revenue for the
state budget in the case of excise duties and accumulating revenue for managing
environmental problems and more idealistically an aspiration to obtain the right level of
charge rates that would support environmental protection in the case of environmental
charges. The best practices of Nordic countries, Germany, and others have been important
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but secondary. On the one hand, during the establishment of the Republic of Estonia
many experts came to get acquainted with the Estonian taxes and charges system, and
international support was offered (OECD, IMF). Also Estonian experts went to analyze
foreign systems abroad to adopt best practices. On the other hand, the new state needed
revenues to the state budget. Environmental protection was also very popular during the
regime change because it made it possible to stand against the Soviet system. The
influence of local environmental pressure groups has been relevant. Therefore, political
factors should not be underestimated. The previous is in accordance with the literature on
the importance of national factors and ‘administrative fit’ in the explanation of the
adoption, rejection, and frequent national variations of NPIs (Tews, Busch, and Jorgens
2003; Rose 1991; Knill and Lenschow 1998; March and Olsen 1989; Hoberg 2001;
Jordan 2001; Kern, Jorgens, and Janicke 2001).

Similarly to the Nordic countries, where the implementation of economic instruments
has been a natural development, in Estonia environmental charges have emerged quite
naturally. The implementation process has directly been influenced by domestic
environmental problems (e.g. air and water pollution) and political factors (e.g. path
dependency — past practices with similar instruments). However, policy-makers were also
aware of the rising popularity of economic instruments on the international level. This is
in line with international practices of the adoption of the first charges with the aim to
cover the cost of environmental pollution and regulative instruments (EEA 1996, 21).
Although environmental pressures were strong, no direct obligation from other states,
international associations, or organizations was apparent. The EU has only indirectly
influenced the increase of charge rates and objects after the EU accession. The EU sets
the standards, but the member state decides which measures to adopt to achieve the goal —
environmental charges are not obliged by the EU.

To sum up, it can be argued that in the case of Estonia the developments with
environmental charges are more related to the diffusion of ideas and the adjustment of
concrete measures into the local system and context. In Busch and Jorgens’s (2005a)
terms, the development and implementation of these NPIs can be related to voluntary
diffusion, although direct policy transfer could not be witnessed. To a certain extent West
Germany and Scandinavian countries were taken as an example, but a similar system
based mainly on charges does not exist there to date. These problems that are solved with
charges in Estonia are solved in the EU with command and control mechanisms — with
EU requirements. In that sense Estonia can even be seen as a leader country in using
environmental charges.

In the case of energy taxes, due to the influence of the EU, we can distinguish
between two periods: before and after the EU accession — before the main influencing
factors were domestic needs and problems detected in everyday life, and after the EU
accession, meeting the obligations and requirements of the EU has shaped the design
(rates and objects) of the taxes. In general, energy excise duties have dominated in the EU
because they provide high tax revenue for state budgets.

As in international practice the adoption of the fuel excise duty in 1993 contributed to
voluntary diffusion of NPIs because similarly to environmental charges the other two
convergence mechanisms (co-operative harmonization or coercive imposition) by Busch
and Jorgens (2005a) cannot be identified. Still the same NPI was already used in, for
example, Scandinavian countries. The main reason for the introduction of this measure
came from the need to get additional revenue into the state budget and fund road
construction. Besides the spread of ideas also the transfer of concrete measures from more
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experienced countries can be assumed because the idea and operation of fuel excise duty
are internationally quite similar.

Since becoming an EU candidate, co-operative harmonization has taken the leading
role, and in the case of the electricity excise duty, coercive imposition dominates the
developments because Estonia has not been enabled to affect the design of these policies,
which have been implemented in a binding form — local policy-makers did not have the
usual autonomy in taking over the corresponding EU policies. Similarly to the
international practice, Estonia (belonging to the EU) has to take into consideration
coercive directives. Particularly the Estonian fuel and electricity excise duty was
influenced by the Council Directive of EU 2003/96/EC energy taxation directive that
rearranged the community’s framework in the field of energy products and electricity
taxation. Although Estonia joined the EU voluntarily, the EU has authority over the
member states based on directives and regulations and offers economic and political
incentives in return.

Conclusions

Nowadays it is impossible to ignore the growing impact of international actors, processes,
and institutions on domestic policy formation and change due to the impact of
globalization, expanding collective (environmental) problems, and the need for uniform
regulation in solving these problems. The spread and convergence of new EPIs cannot
only be explained by the countries’ independent but same reaction to similar emerging
environmental problems or the flaws of traditional (‘command and control’) instruments.
However, it is a fact that in reality there are no exactly unique contexts and that is why
transferred ideas cannot bring along exactly the same results. Therefore, there is a need to
better understand the interactions between certain ideas and certain contexts; it is
necessary to analyze the role of international convergence mechanisms and domestic
factors in the adoption and spread of NPIs. However, the final formation of the system is
also influenced by the special characteristics of the NPIs.

These tendencies can be linked to the general discussion about policy convergence
and divergence in the European countries: whether closer interaction and communication
have influenced countries to adopt similar policies and practices or have closer relations
revealed systemic differences in policy rhetoric and outcomes between related jurisdic-
tions. The main aim of this article was to clarify the importance of international
convergence mechanisms of NPIs (uncoordinated diffusion, co-operative harmonization,
and coercive imposition) and domestic factors in the adoption and development of the
environmental taxes and charges system in Estonia. The second but not less essential aim
was to shed light upon the formation process of the environmental taxes and charges
system in Estonia with the example of instruments influencing the energy sector.

The article explored the impact of convergence mechanisms and local factors on the
adoption and development of environmental taxes and charges as one group of new EPIs.
For comparative reasons, a short analytical overview of the relationship between the
spread and formation of the same instruments and specific convergence mechanisms in
international practices was brought forth. In the empirical part, the exogenous and
endogenous explanatory factors influencing the formation of environmental taxes and
charges in the Estonian energy sector are identified through qualitative interviews with
environmental policy experts and law and document analysis. This article not only
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focused on estimating the importance of international causes but also the importance of
local factors in adopting NPIs and shaping the environmental charges and taxes system.

The Estonian case analysis revealed that similarly to general international trends the
most evident convergence mechanism of the three influencing the formation of
environmental charges is interdependent but uncoordinated diffusion. The adoption of
the instruments took place under intense political and environmental pressures and was
possible mainly because of the suitability of the political and social situation and
domestic problems of that time. Therefore, domestic factors are considered to be more
important in the initial development of the instruments. Learning from the other countries
and the activity of the international organizations was second-rate. Drawing on the
previous statements, the Estonian case study shows that the initiatives to start dealing
with environmental policy and managing environmental problems at the state level came
from domestic factors not from international tendencies as usually believed in the context
of CEE countries. The Estonian in-depth context analysis is therefore a distinctive case
study analysis meaning that although international factors have influenced the policy-
making of young CEE countries in many policy areas (also environmental policy), the
analysis shows that the initial development of the environmental taxes and charges
system in Estonia has been influenced predominantly by local factors and path
dependency. Still, after the EU accession the need to achieve prescribed standards has
influenced environmental policy and its instruments with the increase of the charge rates,
differentiation and the addition of new tax objects and bases; however, the EU does not
oblige member states to use environmental charges in particular. Moving to taxes, the fuel
excise duty was introduced to finance the construction of highways in Estonia. Similarly
to environmental charges only voluntary diffusion, learning, and emulation are evident as
other mechanisms of convergence cannot be identified. However, in the further
development of the fuel excise duty and the introduction and development of the
electricity excise duty a clear impact of the EU through mechanisms of legal
harmonization and coercive imposition is evident because local policy-makers had little
if any independence and freedom in influencing the design and implementation of these
instruments. Besides the role of international and local factors, the Estonian case study
also shed some light on the relationship between the characteristics of the instruments
(e.g. tax bases, rates, and their changes) and the development of the system (e.g. starting
with low rates, widening the tax base, and increasing the rates gradually during the years
to not harm the economy).

To conclude, this analysis shows clearly that to generate a consistent understanding of
how certain policy instruments and their systems have been adopted and developed, a
broader and more complex theoretical framework is required. Therefore, the contribution
of this case to the wider study of policy convergence regarding not only how certain
instruments have converged but also more importantly how the systems of instruments
have developed, the integration of factors is essential. The exogenous convergence
mechanisms, the endogenous local factors and context, and the special characteristics of
the instruments need to be considered.

Hereafter, when the development of a system of instruments (not only the convergence
of instruments) is an interest of research, the triple impact of international factors, domestic
factors, and characteristics of NPIs in a comparative study of countries about the spread and
convergence of NPIs would be a further considerable point of analysis. As this article dealt
with the convergence of environmental taxes and charges in the aspect of their adaption and
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initial development; henceforth, the convergence from policy rhetoric to real actions and
nature should also be analyzed.
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Notes

1. Tews, Busch, and Jorgens (2003), Tews (2005), and Kern, Jorgens, and Jénicke (2001) have
focused on the analysis of the three broad factors in the field of new EPIs’ spread and diffusion.

2. Convergence mechanisms have been explored the same way in the following works: Busch and
Jorgens (2005b), Bennett (1991), Dolowitz and Marsh (2000), Tews (2005), Liefferink and
Jordan (2005), and Knill and Lenschow (2005).

3. For example, the Vienna Convention together with the Montreal Protocol on substances that
deplete the ozone layer, and the UN Framework Convention on climate change with the Kyoto
Protocol.

4. See Statistics Estonia classification — http://www.stat.ee/environmental-taxes and Griiner
et al. (2009).

5. For further reading, see, for example, ‘Estonica’ the Encyclopedia about Estonia — http://www.
estonica.org/en/Phosphorite War/.

6. Main investments went to water and waste management (Statistics Estonia 2009, 16).

7. Since the 1990s, the Estonian Ministry of Environment has initiated the contracting of 55
international environmental protection agreements, see — http://www.envir.ee/67252.

8. The analysis was conducted in the Estonian Official State Gazette — a database of all legal
documents in Estonia (https://www.riigiteataja.ce/).

9. For further information about the developments in environmental taxes and charges rates, see
Statistics Estonia study ‘Environmental taxes’ (2009, 100-107).

10. See the Ministry of Finance Home Page (http://www.fin.ee/index.php?id=2021).

11. The Commission also proposed appropriate transitional arrangements for Accession Countries
that were subsequently adopted by the Council of Ministers in the form of two directives
(Council Directive 2004/74/EC and Council Directive 2004/75/EC) amending Council
Directive 2003/96/EC.
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Introduction

Modern universities function in increasingly competitive and entrepreneurial environ-
ments, and this has also affected their funding patterns. Broadly speaking, public funding
for research can be allocated to universities via two main mechanisms (see, e.g., Auranen
and Nieminen 2010; Lepori et al. 2007, 2009). First, the funds can be channelled to public
universities in the form of core funding (also called “institutional” funding), either as part
of a basic operational grant (meant to cover both research and teaching) or as a separate
grant aimed for research (Liefner 2003). Core funding is usually not limited in time, and
the central administrations of the universities have discretion over how to distribute the
funds internally between the individual subunits. Second, funds can be allocated directly to
research groups via project-based mechanisms (i.e. for a limited time period, on the basis
of a project proposal describing the foreseen research activities). Project-based funding can
be allocated either via competitive mechanisms or direct contracts (Lepori et al. 2007).

Recent years have witnessed an increasing competition for publicly funded academic
research at universities and growing emphasis on project-based funding (as opposed to core
funding) in Europe (Geuna 2001; Lepori et al. 2007, 2009). The goals of funding research
via competitive project-based mechanisms are to increase the quality of scientific work,
promote efficiency in the use of resources, and provide funds for new initiatives (e.g.
Geuna 2001; Laudel 2006a, b; Liefner 2003). Such a funding mode reflects the ideas of
New Public Management, with its focus on devolved decision-making, competition,
managerialism, and efficiency (Auranen and Nieminen 2010; Parker 2013) but also the
project-based implementation of research, and structural and cohesion policies of the
European Union (Lepori et al. 2007).

By now, there are numerous studies dedicated to describing the features of different
systems of research funding and how they have changed over time (e.g. Geuna 2001) and
how funding systems have influenced the content, quality, and development of research
(e.g. Auranen and Nieminen 2010; Geuna 2001; Laudel 2006a, b). Although the reliance
on (competitive) project-based funding of academic research at universities is an in-
creasing trend and it is plausible that this would also influence budgeting within univer-
sities, there has been no academic study that would systematically examine the effects of
such funding on budgeting and financial management within universities (as pointed out by
Lepori et al. 2013). While there are a number of studies that have explored how system-
level changes in the distribution of core funding between public universities in a country
have influenced the distribution of funding between the subunits within a university (e.g.
Jongbloed and van der Knoop 1999; Lopez 2006), the implications and challenges of
project-based funding of research for budgeting and financial management of universities
have received almost no attention in the academic literature so far.

Our study aims to address this gap. It focuses on the following research question: what
are the implications of competitive project-based research funding for budgeting and fi-
nancial management at universities? In order to keep the scope of the article manageable,
we focus specifically on research funding (and not on funding allocated to universities for
teaching activities) and on public universities (rather than other types of research
organizations).

The theoretical contribution of the article is to provide—drawing on the literatures of
grant-based funding of organizations and university budgeting—a synthesized discussion
of the possible impacts of project-based funding of academic research for university fi-
nancial management and budgeting. In the empirical part of the study, the cases of the two
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largest public universities in Estonia will be used to uncover whether and in what form the
effects outlined in the theoretical discussion have emerged and whether any additional
problems have arisen (and how they have been addressed).

The Estonian case can be viewed as an “extreme case” among the European countries
given the high percentage of research funding that is project based. Steen’s (2012) study of
selected OECD countries shows that national project-based research funding to higher
education sector hardly ever reaches beyond 50 % in Europe. In Estonia, however, more
than 80 % of research funding is project-based (Estonian Ministry of Education and Re-
search). In the two universities covered in this study, project-based funding constitutes ca
45-50 % of the total university budget and more than 95 % of the research budget (as of
2013). In other European countries, project-based funding makes up about 20 % of total
university revenues (including teaching, research, and other revenues), on average (Lepori
et al. 2007, 2013). Thus, it can be expected that the issues that are likely to emerge with
project-based funding of research can be observed in Estonia in an especially “pure” form.
Given that the reliance on project-based funding of academic research is an increasing
trend (in Europe but also elsewhere), the Estonian case can provide useful insights for other
countries and universities as well. The paper is structured as follows. Second section
outlines the analytical framework, third section presents the findings of the empirical study,
and fourth section concludes.

Analytical framework

As Lepori et al. (2013, p. 59) put it, “it is impossible to overestimate budgeting in public
and private organizations”. Indeed, budgeting—by influencing the division of resources
within the organization and shaping individual incentives—constitutes one of the main
elements in the organizational control system, aimed at reducing uncertainty and fa-
cilitating coordination (Jongbloed and van der Knoop 1999; Lepori et al. 2013). Given that
budgeting plays an important role in managing the “resource interface” with the external
environment in a university, it can be expected, drawing on resource dependence theory
(see, e.g., Pfeffer and Salancik 1978), that changes in the funding environment would bring
about shifts in the internal budgeting systems as well.

Motives in multi-layered context

Given that a university is a multi-layered organization—with the central administration and
the individual subunits (research groups, institutes, departments, faculties) constituting the
main actors in the budget process—it is worth asking what the general motives of these
different actors are with regard to the acquisition of project-based funding of research.
According to the literature discussing “academic capitalism” and “financialization” of
higher education and research, the success and prestige of university are increasingly
linked to its ability to garner external funds (e.g. Parker 2013; Slaughter and Rhoades
2004; Ylijoki 2003). Following that perspective, it can be conjectured that the “core” of
the university (i.e. the central administration) would support and expect external grant
acquisition by the individual departments, given that it increases the total budget and also
the prestige of the university (e.g. Laudel 2006b; Lepori et al. 2009; Parker 2013). In
particular, the central administration would be supportive of the individual departments
obtaining grants that signal academic excellence and enhance the reputation of the
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university as a whole in the eyes of the academic community (e.g. grants for which there is
a very high level of competition). The core would want to facilitate the application for
grants that are large, long term, and generate positive spillover effects. The stance of the
central administration vis-a-vis project funding generated by the research groups would
also depend on whether and how much of the acquired funds flow into the “central”
budget of the university as a whole: the higher the overhead, the more the central ad-
ministration would support the acquisition of grants.

Based on the perspective of agency theory, which views the central administration as
the “principal” and the subunits as “agents” (Eisenhardt 1989; Liefner 2003), however,
the incentives of the subunits and the central core of the university may be misaligned or
conflicting. In a situation of asymmetric information, the central administration may lack
sufficient mechanisms to monitor the behaviour of the subunits (Jongbloed and van der
Knoop 1999). In particular, if the “core” of the university is weak and lacks instruments
for steering the departments strategically, the central administration may start viewing
excessive “grant-generation” as problematic if it feels that the funds are not used for
purposes that serve the interests of the university as a whole. And, conversely, if the central
administration is able to maintain control over strategic decision-making and direction, it
may view the devolution of budgetary decision-making to departments as less of a threat.

The motives of the subunits in the university to obtain project-based funding depend on
various factors. First, it depends on whether grant income is necessary for covering the
basic costs of personnel and equipment—or whether the institutional (core) funding dis-
tributed by the central administration already provides sufficient revenues for covering
such expenses. From the perspective of resource dependence theory (see, e.g., Pfeffer and
Salancik 1978), if the project-based income is necessary for financing the “basic op-
eration” of the subunits, they are likely to engage in active grant-seeking, in order to secure
their survival. Second, according to university budgeting literature that has viewed the
budget processes through power perspective—and has discussed which factors increase the
sources of power of departments in the intra-university bargaining process (see, e.g.,
Salancik and Pfeffer 1974; Thomas 2000)—one would also predict that the individual
departments and research groups would be motivated to maximize their grant income. This
is because externally acquired research grants are seen to enhance the power of individual
departments within the intra-university bargaining games and give them a stronger power
position in other areas of decision-making as well (including how intra-university funds are
distributed) (see, e.g., Salancik and Pfeffer 1974). Third, the incentives to maximize grant
income are likely to depend on the extent to which the central administration “taxes” the
grant income—in the form of overheads, for example—or intervenes in decisions over how
the funds are used (Jongbloed and van der Knoop 1999; Lang 1999; Whalen 1991; Zierdt
2009). Finally, the incentives of the subunits to apply for external funds are likely to be
shaped by whether and how the core of the university support their efforts (e.g. in the form
of providing administrative assistance and financial guarantees when necessary).

Implications of project-based research funding for budgeting and financial
management in universities

It can be conjectured—drawing on both the resource dependence and principal-agent
perspectives discussed in the previous section—that if the subunits feel that they are
responsible for generating a significant bulk of their budget “on their own”, it would create
pressures to devolve more budgetary decision-making powers to the subunits and to adopt
decentralized forms of budgeting (e.g. responsibility centre budgeting or revenue
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responsibility budgeting or variants thereof) (Lang 1999; Whalen 1991; Zierdt 2009). In
the case of responsibility centre budgeting or revenue centre budgeting, the subunits of the
university are responsible for their own revenues and expenditures (including overheads
and indirect costs); they are also able to keep the surpluses they generate and carry them
over to the next budget year(s) (see, e.g., Lang 1999; Whalen 1991). How exactly the
division of roles between the central administration of the university and the subunits
would look like in the context of project-based funding of research is likely to depend on
the other features of governance in the university. Based on the principal-agent perspec-
tive, it can be predicted that the weaker the core and the fewer steering instruments it has in
its disposal, the more challenges are likely to emerge for the financial management and
budgeting in the context of project-based funding of research.

As the grant-(based) funding literature has emphasized, one of the major implications of
extensive reliance on external grants is the volatility of funding, resulting in fluctuating
revenues from year to year (or even within 1 year) (e.g. Carroll and Stater 2009; Froelich
1999; Morris 2003). The higher the dependence on project-based financing, the higher the
volatility is likely to be. Thus, if a significant portion of the university budget is made up of
research projects obtained by the subunits and it is hard to predict how many projects (and
of what size) would be received by them, it would be very difficult to make accurate
budgetary forecasts—both at the central and at the subunit level.

Studies focusing on the impacts of grant-based funding on the financial management
and budgeting of non-profit organizations have argued that the strategy of revenue di-
versification can help to reduce the overall volatility of revenues (e.g. Carroll and Stater
2009; Froelich 1999). Similar behaviour can be expected of the departments and research
groups within universities (Morris 2003; Morris and Rip 2006), especially if they are
highly dependent on external grants for covering their basic operational expenses. While
the diversification of revenue sources can be used to address the potential volatility of any
one source, such a strategy is likely to increase tramsaction costs, given that obtaining
funds from any source requires the actors to apply for funds, negotiate and conclude
contracts, monitor the implementation of the project, and submit reports to the funder (see,
e.g., Froelich 1999; Laudel 2006a; Morris and Rip 2006). These additional administrative
burdens, in turn, may necessitate the hiring of professional (financial) managers to provide
administrative support (Froelich 1999; Morris and Rip 2006). Thus, an important issue that
is likely to emerge in the context of project-based funding of academic research is how to
cover these transaction costs and on whom they should fall.

In addition to the transaction costs involved in dealing with the funders, it can be
conjectured—based on the grant-funding literature—that the more diversified the depart-
ment’s research budget is, the higher is the complexity of managing multiple revenue
streams (Froelich 1999). The more revenue sources there are, the more challenging be-
comes the coordination of resource use within and also between organizational units. In
addition to increased complexity and high administrative costs, extensive reliance on grant-
based funding may force the subunits into hodgepodge budgeting—characterized by in-
genuity and opportunistic behaviour by the organizational actors—in order to survive in an
uncertain resource environment (Douglas and Hartley 2004).

Even if the organizations pursue the strategy of revenue diversification, a grant-based
funding model means that there may be periods when they do not have sufficient incoming
revenues to cover the current costs. This problem is likely to be particularly acute for the
subunits within the university if their borrowing possibilities are limited. Thus, an im-
portant question that has to be considered is how the subunit can survive the financial gap.
One way to address the problems arising from volatility of revenues is for the subunits to
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create their “rainy day funds”, “reserves”, or “financial buffers” (Carroll and Stater 2009).
In a multi-layered context of a university, another possibility would be for the central
administration of the university to provide “temporary relief” to the subunits that face such
a gap in financing (Lang 1999).

Grant-based funding literature has also referred to the problems with cash-flow man-
agement that project- or contract-based funding can create when the funding instruments
are based on lagged reimbursement (Froelich 1999). In the university context, this poses
the question of who (the subunit or the “core”) should provide finances in order to smooth
the cash flow and who should bear the corresponding costs (e.g. the costs of credit) and
residual financial risks, should they arise.

The existing discussions on project-based research funding have also pointed to the
potential challenges associated with covering the full costs of research if the funding
conditions do not support the attribution of indirect costs (e.g. the costs of maintaining
research infrastructure, library) to the research grants obtained (Geuna 2001). As Geuna
(2001) points out, the researchers are likely to have only a limited notion of the “actual”
costs of their research and tend to pay attention only to the direct costs. Thus, the question
of how to distribute indirect costs between the central administration and the subunits can
give rise to significant internal conflicts within the universities (see, e.g., Lang 1999).

The empirical study

In order to uncover the implications of increasing reliance on project-based funding of
research for the financial management and budgeting at universities, we focused on the two
largest public universities in Estonia—University of Tartu (UT) and Tallinn University of
Technology (TUT). The sources of data for the case studies included official documents,
budgets of the universities, and semi-structured interviews conducted with 7 officials of the
central administrations of the universities (working in the finance and R&D departments)
and 32 researchers (leaders of research groups from the fields of biotechnology, IT, en-
vironmental technologies, and energy technologies). These four fields were chosen because
they partly overlap with national science and innovation policy priorities (and are therefore
eligible for the widest range of funding sources). The interviews were conducted between 1
April 2013 and 15 October 2013 and lasted between 1.5 and 3 h.

The system of funding academic research in Estonia

In 1997-1998, a major shift took place in the Estonian science funding system which had
hitherto been predominantly institutional (Lepori et al. 2009). After 1998, essentially all
research funding became competitive, peer-review based and allocated to research groups
via research projects. From 2005 onwards, some institutional funding for research (called
base-line funding) has been allocated to the public universities by the Ministry of
Education and Research (MER) but as we will see below these sums have been very small.
In the run-up to the EU accession in 2004, Estonian researchers could also start applying
for EU structural and cohesion funding and fully participate in the EU’s research networks
and programmes. After the accession to the EU, the utilization of EU funding for research
accelerated and the number of competitive funding schemes increased rapidly. As a result,
the research funding environment the universities and research groups face is highly
complex and characterized by a plethora of different instruments. For the purposes of our
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analysis, the sources of research funding can be divided into following categories: (1) base-
line funding allocated by MER to universities; (2) targeted funding for research groups
financed by MER via the Estonian Research Council (ERC); (3) personal research grants
financed by MER via ERC (formerly Estonian Science Foundation); (4) international
contracts and grants (including funding from the EU Framework Programmes); (5) EU
Structural Funds; (6) domestic R&D contracts with the public and private sector (see also
Masso and Ukrainski 2009).

The effects of the above-mentioned developments in the funding environment on the
composition of the budgets of TU and TUT can be observed in Figs. 1 and 2. As Fig. 1
shows, in both universities, the size of the research budgets has increased significantly
between 2004 and 2013 (tripling in size in TU and quadrupling in TUT). As indicated by
Fig. 2, the base-line funding for research makes up only a small percentage of the research
budget. In 2013, for example, it amounted to <5 % of the research revenues in both
universities. In other words, by 2013, in both universities, project-based funding consti-
tuted more than 95 % of the research budget and 45-50 % of the total university budget.
Based on the rapid increase in the volume of the research budgets of these two universities
between 2004 and 2013, one could view these cases as “success cases”. The next sub-
section demonstrates, however, that although the overall budget of the university may have
increased, such a funding environment may create significant fluctuations of revenues for
the subunits and also lead to tensions between the core and the subunits.

Implications of project-based funding for budgeting and financial
management

As a result of extensive reliance on project-based funding of research, the budgetary
systems in the Estonian public universities comprise of two parallel processes. On the one
hand, the “teaching budget” (i.e. the general grant from the government meant to cover
teaching activities) is distributed in a top-down manner between the faculties, after a sum
for covering overhead and indirect costs has been subtracted. On the other hand, the
“research budget” emerges in a bottom-up fashion, whereby the research groups’ projects
make up the research budget of a department and departments’ research budgets, in turn,
are summed up into the “research budget” of the university as a whole. The only part of
the research budget that is distributed top-down is the base-line research funding the
university receives directly from MER.

Based on the existing literature, one would expect that such a funding environment
would lead to the adoption of responsibility-centre budgeting within the universities. The
two cases do indeed demonstrate that resulting from the fact that departments within the
university have to generate their own “research budgets” they have (essentially) become
“budget centres”, responsible for bringing in a bulk of their own revenues, but with a lot of
freedom in managing their expenditures as well (including decisions about the number of
employees and the levels of salaries within the department). The university central ad-
ministrations have established minimum levels of salaries for different positions but no
ceilings. Thus, when the research groups obtain additional funding they can also use it for
increasing salaries or hiring additional employees. The main aspect of the departments’
budgets monitored by the central administration is that the department should not run a
deficit (i.e. its expenditures have to be covered by accrued revenues). The devolved
budgeting in the universities covered by this study, however, has not taken a form of full-
blown “responsibility centre budgeting” [as described by Whalen (1991), Lang (1999)],
given that the subunits’ budget expenditures encompass direct costs but no costs associated
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Fig. 1 Operating revenues in TUT and UT*. For every year the first column represents the revenues in TUT
and the second in UT. **Budgetary estimation

with the physical plant and other indirect costs. Although the subunits pay “taxes” to the
centre from the project revenues in order to cover (at least some) indirect and overhead
costs, these are not based on the calculation of full costs of research activities of these
subunits.

Tensions created by project-based funding of research between the central
administration and the subunits

As was conjectured in the theoretical section, in a situation where the survival of the
research group (or even the whole department) depends on the project funding it manages
to generate, the scientists and research groups are highly motivated to apply for external
funds. Based on the interviews, most of the research groups follow a “maximization”
strategy—and try to obtain funding from all different sources. As one of the interviewees
put it, “it is like with a lottery: you want to have as many tickets as possible”. Such
revenue-maximization strategies by most research groups, however, have led to significant
tensions between the central administration and the subunits.

First, the interviews with the research groups and the central administrators demon-
strated that increasing reliance on project-based funding of research has raised the question
of how to cover and distribute the indirect and overhead costs associated with the projects.
The two universities covered by this study have developed different systems for dealing
with the indirect costs related to the projects. At UT, the charging of indirect costs is
“project based”: a certain portion of the indirect costs financed by the project (usually
12 % of the project costs) has to be paid to the “central budget” of the university. At TUT,
since 2009, each academic unit has to pay a fixed sum per year, irrespective of the total
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funding generated by projects in any given year. As one of the representatives of the
central administration from TUT explained, the reason behind shifting from the project-
based charging of the overheads to the fixed sums was that “it had been unpleasant and
difficult for the central administration to constantly argue and negotiate about the over-
heads and it was hoped that the fixed sums would alleviate this constant need to haggle”.

As conjectured in the theoretical discussion, the issue of indirect costs has given rise to
significant tensions between the subunits and the centre in Estonian universities: the central
administration feels that the subunits are not paying enough to cover the actual indirect
costs, while the subunits often believe that they are being overcharged. Though many of
the interviewed research group leaders felt that it was justified to pay overheads to the
“central budget”, a number of them noted that the central administration of university uses
these overhead payments “just to increase their size” and to “subsidize faculties that do
not bring in enough money themselves”. In the interviews, the representatives of central
administration emphasized, in turn, that the research groups are “not cognizant of the size
of the indirect costs and how their projects add to these costs”. Some of these tensions
could potentially be addressed via more transparent communication about the size and
breakdown of the overhead costs that the university as a whole has to finance. However, a
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more fundamental problem emerges with those funding instruments that do not allow the
grantees to use project funds for covering overheads—Ilike it is with projects financed by
the EU structural and cohesion funds, but also, increasingly, with contracts with firms and
ministries. In the case of such funding instruments, the research groups cannot pay money
from the project to the central “overhead fund” but, at the same time, the project activities
may still create actual overhead costs for the university (e.g. in the form of increased
utilities, more work for the accounting unit). The central administrators of the universities,
however, feel helpless in addressing this situation. As one of the interviewed administrators
explained it, “We cannot tell the research groups not to apply for this kind of funding. The
attitude in Estonia is that the scientist is like a holy man who cannot be touched and hence
if they want to apply for project funding, they should be allowed to do so”.

The second major source of tensions is the use of funding instruments that rely on
lagged reimbursement. For example, in the case of project funding obtained from the EU
structural and cohesion funds, the payments are only made ex post, on the basis of incurred
costs. For the departmental level, this means that there are significant gaps in the cash
flows, and since the departments cannot incur external loans, they have to rely on the
central university budget for “smoothing” the real-time cash flow. That, in turn, means that
the central administrations of the universities have to use overdraft facilities in their banks
and bear interest costs associated with it. In addition, as explained by one of the financial
managers, given the unforeseen slowness of the implementing authorities in checking the
project reports, the financial burden of the interest cost has turned to be significantly larger
than expected. Furthermore, when the project reports of the research groups turn out to be
unsatisfactory, the funding agencies can refuse to reimburse (some or all of) the project
costs and this can create unforeseen financial risks for the university budget as a whole.
Again, the central administrators we interviewed felt helpless in addressing this issue. As
one of the interviewed financial managers put it, “All our efforts to persuade the research
groups not to apply for these funds have failed—they say we try to constrain academic
freedom and go ahead with it anyway”. Conversely, the interviewed researchers confirmed
that they would view interference from the university administration with regard to project
acquisition as unacceptable.

As the above discussion shows, in a governance context characterized by the combi-
nation of the following characteristics—the freedom of subunits to apply for external funds
and the unwillingness of the central administration to use any steering mechanisms to limit
the acquisition of funds despite the fact that it carries the residual financial risks—heavy
reliance on project-based funding of research can lead to significant conflicts between the
core and the subunits. Such arrangements have created an internal paradox within the
universities: the more successful the research groups are in obtaining project-based re-
search funding from diverse sources, the more strained becomes the university budget as a
whole. Such a governance structure, characterized by imbalanced autonomy and ac-
countability of the subunits, is not likely to be sustainable in the long term.

In order to solve the above-mentioned tensions over the indirect and interest costs, two
possible solutions could be considered. On the one hand, at the university level, the
strategic core of the university could develop incentive structures that would give research
groups incentives to apply primarily for those types of funding that would also cover
indirect costs (e.g. by making the distribution of internal university funding dependent on
following this criterion). Also, the research groups could be made responsible for covering
(at least) a part of the interest costs (in order to provide incentives for proper reporting). On
the other hand, solutions can be offered at the policy level. In order to secure sufficient
coverage of indirect costs arising from projects and the need to use overdraft facilities, the
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size of core funding allocated to the universities could take into account, in a more precise
way, the types of external funding generated by the university. Also, the overall R&D
policy of the government could follow the principle that public agencies’ contracts with
research groups should cover the indirect costs.

Living with a thousand grants: hodgepodge budgeting

As the experience of the two Estonian public universities demonstrates, project-based
financing of research has created several challenges for budgeting at the departmental
level, including high fragmentation of funding sources, fluctuation of revenues, and high
transaction costs.

In a situation where a significant (and increasing) portion of a department’s budget
depends on funds generated by research projects, the revenues have become highly frag-
mented. As the interviews indicated, the research groups often fund their work from at least
5-6 different projects (the largest number of different projects used for funding research
was 30). At the departmental level, such fragmentation of revenues has led to coordination
problems between the department head and research groups.

While the revenue-diversification strategy has enabled some of the departments to enjoy
constantly increasing revenues over the past 10 years, more than half of the interviewed
research group leaders have experienced fluctuations (i.e. alternating increases and falls) in
the resource levels. Fluctuating revenues make it difficult for the departments—and also
for the university as a whole—to undertake any longer-term financial planning. Further-
more, in a situation where the “survival” of the research group depends on the money they
manage to bring in via projects, such fluctuations can create “existential problems”. In
more drastic cases, the fall in revenues has meant that research groups had to be dissolved.
In most cases, such fluctuations meant significant adjustments to the salaries of the sci-
entists (30 % salary reductions were mentioned by several research group leaders) and lay-
offs. Such flexibility in making adjustments is enabled by the very flexible work contracts
in Estonia: in the university, most contracts are temporary and salaries adjustable. As
mentioned by many interviewees, however, such an unstable financial environment makes
the scientific career unattractive to young people and may undermine the sustainability of
the research fields. The interviews indicated that dependence on EU structural and cohe-
sion funding can make research groups particularly vulnerable to revenue fluctuations. For
example, for the years 2014-2015, those research groups who have received significant
project funding from the EU funds over the past 4-5 years predicted significant drops in
revenues, given that at the beginning of the new programming period many calls are not
open yet and it takes time for the programmes to be implemented.

Given that the research groups (and departments) are nested within a university, there is
a possibility for the central administration to use funds from the “central” budget to keep
research groups afloat. As emerged from the interviews, the central administrations have
provided such temporary “financial relief” to the research groups deemed (strategically)
important for the university and perceived to have the capacity to generate their own
project funding in the future. These temporary “survival funds”, however, have enabled
the research groups to maintain only a minimum size (and pay minimum salaries) for 1 or
2 years. If, after this period, the group does not manage to generate its own funding, it
would have to be dissolved (or diffused).

Another issue associated with project-based funding the subunits have to address is how
to secure co-financing (or matching funds) for those projects that require it (like is the case
with most EU funds, for example). When asked who is responsible for providing co-
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financing, almost all research group leaders answered that it is up to the research groups
themselves. In the eyes of the central administrations, they do help the research groups
with co-funding (at least to some extent) via distributing (at least part) of the core funding
received from the MER to the faculties. The core research funding allocated to the fac-
ulties, however, is either not used for co-funding purposes or it is not enough for covering
all the co-financing needs. Thus, the research groups (and departments) have had to come
up with “creative” ways to fulfil the co-financing requirements. As emerged from the
interviews, the main strategies are the following: (1) using the funding received from more
flexible instruments; (2) channelling the overheads from other projects; and (3) designating
those faculty members who receive their salary from the university’s “teaching budget” as
project staff (even if they do not actually contribute to the project), so that their salary
could be shown as co-funding. These strategies, however, add another layer of complexity
to departmental budgeting and reduce overall transparency of financial management.

As predicted in the theoretical discussion, all interviewed research group leaders and
central administrators agreed that project-based funding of research has significantly in-
creased tfransaction costs because of the necessity to write project applications, negotiate
contracts, monitor implementation, and submit reports. Among the administrative re-
quirements that most of the interviewees considered excessive and disproportionately
burdensome were procurement regulations (which apply even to small purchases) and time
sheets (indicating how many hours the researchers contribute to the various projects they
are involved in). Many interviewees emphasized that the time sheets are “completely
meaningless since they do not reflect the reality and nobody can control their content”.
Several research groups have used the help of consulting firms to prepare the project
applications and manage the financial reporting. Other research groups (especially the
“wealthier” ones) have hired their own project and financial managers (and also ac-
countants) who take care of the administrative side of the projects. Still, a significant
proportion of the administrative tasks (especially writing applications and reports) remain
the duty of the research groups. The interviewed research group heads pointed out that they
use about 25-50 % of their working time for project administration. One possible solution
to reduce the overall administrative burden on the research groups is for the central
administration to take over some of the duties. However, given the sheer amount of
administrative tasks involved, both the research groups and the administration considered it
unrealistic that the existing core could take over a more significant portion of the costs.
Thus, major solutions to reducing the administrative costs should be taken at the system
level by reviewing and revising the imposed requirements.

Concluding remarks

The goal of this article was to analyse the implications of project-based funding of aca-
demic research for budgeting and financial management of universities. Drawing on the
existing literature on grant-based funding of organizations, it was conjectured that high
reliance on project-based funding of academic research may have the following effects: (1)
fluctuating revenues; (2) fragmented revenue sources, which give rise to high transaction
costs, coordination problems, and high complexity in managing the finances; (3) diffi-
culties in securing cash flows; and (4) problems in covering indirect costs. The empirical
study of the two largest public universities in Estonia demonstrates that all of these issues
were perceived to present serious challenges for budgeting and financial management.
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With regard to some of the problems (like gaps in cash flows and funding), the multi-
layered structure of the university can provide some alleviation (e.g. by smoothing the cash
flow and by providing temporary “survival” funds) and hence help the subunits to weather
the effects of project-based funding more easily than would be the case with small(er) non-
profit organizations and independent research institutes. Still, given that the financial relief
offered by the “centre” to the research groups in Estonian universities is only temporary,
the subunits are ultimately responsible for their own survival.

The case studies also show that, as predicted by the principal-agent perspective, if the
central administration lacks the instruments to steer the departments strategically, exten-
sive reliance on project-based funding of academic research in the university can give rise
to tensions between the core and the subunits. In the two universities covered by the study,
the departments have an extensive freedom to apply for grants and also a level of high
autonomy in using the funds. At the same time, although the central administration has to
carry the residual financial risks associated with project funding, they are unwilling to exert
any pressure on the subunits to limit the acquisition of projects because of their limited
steering capacities and the cultural norms protecting the “academic freedom” of the sci-
entists (which is seen to cover also the “freedom to apply for funds”). These governance
arrangements have led to significant conflicts between the central administration and the
subunits. In a context where the subunits need external funds for basic survival, they are
strongly motivated to maximize project-based funding. The central administration, how-
ever, is starting to view the large number of projects acquired as problematic, given that
they bring about additional costs for the central university budget (e.g. transaction costs for
administration, uncovered indirect costs, and interest costs involved in using overdraft
facilities). Thus, the existing governance structures, combined with the features of some of
the funding instruments (lagged reimbursement and insufficient coverage of indirect costs),
have created an internal paradox within the universities: the more successful the research
groups are in obtaining project-based research funding from diverse sources, the more
strained becomes the university budget as a whole. Such a governance structure, charac-
terized by imbalanced financial autonomy and accountability of the subunits, is not likely
to be sustainable in the long term.

In future research, it would be very useful to examine closer the interactions between
the interactions of strategic management and financial management of the universities that
have to operate in a context of project-based funding of research. As shown by the Estonian
case, the weak strategic capacities of the central administration have, at least to some
extent, aggravated the challenges created by project-based funding of research. It would be
interesting, in the future studies, to look at countries where the core of the university has
stronger steering instruments in its disposal and to examine which governance arrange-
ments help to address the potential tensions between the subunits and the core. In addition,
it would be highly interesting to explore, in a dynamic, longer-term perspective, how
project-based funding of academic research, in turn, influences the strategic management
of the universities: does it eventually lead to the strengthening of the strategic management
mechanisms within the university or, conversely, does the reliance on project-based
funding tend to undermine the attempts of the central administration to develop its strategic
management capacities.

Finally, it is important to keep in mind that while this particular study has focused on
the challenges and tensions created by project-based funding of research, it can be ex-
pected that in those systems where core funding plays a predominant role, other types of
tensions and problems can emerge for budgeting and financial management of the uni-
versities (e.g. the distribution of funds based on university politics rather than scientific
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merit and increased conflicts between departments). Indeed, in the two universities covered
in this study, the research groups complained that they did not know how exactly the base-
line funding is distributed within the university and voiced suspicions about possible
favouritism. Further comparative studies are needed in order to explore what kind of
combinations of core and project-based funding of research would help to address these
challenges in the most optimal way.
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Abstract

This paper examines the implementation of smart specialisation in Europe and exposes challenges
around moving to a more strategic (directional and non-neutral), place-based and bottom-up mode
of regional innovation policy. The analysis focuses on two small nations of Europe — Wales and
Estonia — and discusses the challenges that they experience with designing and implementing
directional and non-neutral policies of smart specialisation. Through a decade of research, drawing
on interviews and documentary analysis, we find that in both cases, the entrepreneurial discovery
process (EDP) was not conducted as it was envisioned. Furthermore, the undertaking of smart
specialisation has not necessarily delivered on the promise to orient regional policy to a more
sustainable, place-based and bottom-up approach. Thus, leading to a situation where local
problems but also opportunities have been overlooked, local smart specialisation agendas have

instead been shaped by centrally chosen broad values and directions in a top-down manner.

Keywords: Smart Specialisation, Entrepreneurial Discovery Process, Place-Based Policy,
Strategic Innovation Policy



Introduction

Smart specialisation and its implementation in the European Union (EU) under Research and
Innovation Strategies for Smart Specialisation (RIS3) has been much discussed within the
academic community (e.g. McCann & Ortega-Argiles 2015; Ranga 2018). There is a dynamic
body of research exploring case studies of various regions across Europe (Radosevic 2017), from
Central and Eastern European (CEE) countries (Reimeris 2016; Healy 2016; Karo ef al. 2017) to
Northern Europe (Dubois ef al. 2017). There are also theoretical and conceptual contributions
setting out the core theoretical and practical elements (Foray e al. 2011; Foray 2018). Others have
examined the economic principles of the approach (Foray 2013), the role of universities therein
(Goddard et al. 2013), and the intersection of RIS3 and regional innovation system development
(Ranga 2018).

As we approach a decade of RIS3 in Europe, this is an opportune moment to take stock of
these various theoretical advancements, longitudinal data and “real world” experiences to examine
how effective the RIS3 approach has been in driving towards more sustainable and inclusive
growth in Europe to tackle grand societal challenges like climate change and sustainability
transitions (Fagerberg 2018; Magro & Wilson 2019). There is enough experience to analyse the
shortcomings of the approach and challenges with its implementation. A critical body of literature
is emerging, drawing out the issues with smart specialisation when it moves from blueprint to real
life policy (Marlow & Richardson 2016; Lundstrom & Méenpad 2017; Kroll 2019). Indeed, a
whole special issue of the journal of European Planning Studies provides critical reflections, both
theoretical and empirical, detailing the implementation of RIS3 in particular places and reflecting
on the progress of the approach to date (Capello & Kroll 2016).

In this paper, we add to this body of work by critically examining the implementation of
RIS3 in two countries, Wales and Estonia, and what have been the accompanying problems and
challenges. Specifically, we focus on the aspects of smart specialisation that hope to deliver more
place-based and bottom-up modes of regional innovation policy and reflect on whether this shift
has occurred.

Empirically, we draw on research started in 2010 in both countries supplemented with the
existing literature of the specific cases, and other studies from around Europe. Methodologically,
our longitudinal case studies draw on interviews with policy actors and regional stakeholders,

observations of policy-making processes, and extensive policy document and grey literature



analyses. We were inspired to combine these studies into one in order to draw insights from the
experiences of two small and peripheral (in the European sense) nations attempting to implement
RIS3.

This paper is structured as follows. First, the body of work on RIS3 seen as the largest
regional, innovation and industrial policy experiment ever implemented (Radosevic 2017) is
reviewed. Secondly, we bring out some of the key conceptual challenges of the approach. Third,
the two case studies of Wales and Estonia are introduced, highlighting the key findings from
observing the implementation of RIS3 over the past decade. The article concludes by discussing
which of the conceptual challenges where confirmed, disproved or complemented by the empirical
findings, reflecting on what our study adds to the field of research on smart specialisation. Based
on the case studies, we provide some insights as to how more place-based and bottom-up
perspectives could be embedded into RIS3. Thus, rendering its implementation more tenable in

Europe, especially in weaker and more peripheral regions such as ours.

Overview of the Smart Specialisation Approach

Smart specialisation was first proposed by Foray and Van Ark (2007) as a policy idea focusing on
research and development (R&D) as a duplication of sectors across different regions was taking
place based on a limited set of best-practice case studies and fashionable sectors (Martin & Sunley
2003; Hospers 2006). Later Foray (2009) added that states are using traditional future forecasting
mechanisms that generate similar priority areas for all. Less developed regions were struggling to
decrease the knowledge gap with developed regions and even if few of them managed to improve
their knowledge base, they had difficulties to turn it into economic convergence (Foray 2016). The
proposal was that national and regional governments should stop copying successful regions and
instead try to find their own original areas of expertise and potential (Foray 2009).

At its core, smart specialisation is based on the idea that regions and countries should
implement strategies and investments that support the already existing productive assets of the
country (Foray et al. 2009). Secondly, it assumes that the areas of specialisation should be chosen
through the EDP where the aim is to find out what a country or region does best in terms of science
and technology through a bottom-up process demanding collaboration between the public, private
and academic sectors, to coordinate and mobilise regional stakeholders around a shared vision

based on pre-existing strengths (European Commission, 2011). EDP is based on wider



entrepreneurial knowledge, which combines knowledge about science, engineering, market
growth potential, competitors and inputs and services required to launch new activities (Foray et
al. 2011). McCann and Ortega-Argiles (2015) add that EDP is about exploiting knowledge
networks and scale-effects in sectors that are strong in the region and where it is possible to move
to related economic activities and technologies. The public sector can play a crucial role by
coordinating the activities of local entrepreneurs or providing valuable information, but it is
assumed that the entrepreneurs and scientists know best which companies or activities have most
potential to transform the economy (Foray et al. 2011).

In the EU although smart specialisation emerged first as a proposal to make the European
R&D system globally more competitive, it is now integrated as a tool for regional policy under
RIS3. In short, ‘Smart Specialisation is about R&D and innovation’ (Foray ef al. 2011, 5) and the
agenda gained currency across Europe following the Innovation Union’s publication (European
Commission 2010b), which employs RIS3 to achieve the EU’s goals of ‘smart, sustainable and
inclusive growth’. Eventually, it became obligatory for member states to integrate RIS3 into their
local policymaking contexts (Foray & Goenaga 2013) in order to maximize the impact of the EU
structural funding in the next round through ‘thematic concentration’ (European Commission
2011). Whilst common guidelines were provided as to how the RIS3 strategies should be
formulated (Foray et al. 2011), the approaches adopted in different places were expected to be
shaped by the specific regional economic, institutional, and governance contexts, within which
they were applied (McCann & Ortega-Argilés 2014).

Foray et al. (2009; 2011) argue that the concept of smart specialisation was taken up
“surprisingly” quickly by the EU policymakers, leading to an increasing gap between theory and
policy practice. However, there was already a history of regional innovation policy in Europe being
influenced by innovation theory since the systems of innovation work was incorporated into the
early regional innovation policies in the 1990s (Landabaso 1997; Mytelka & Smith 2003). We can
also identify discussions that address the shortcomings of regional innovation policy which pre-
date RIS3. For instance, Todtling and Trippl (2005) advocated for a differentiated rather than “one-
size-fits-all” approach to policymaking. They argue that because of regional differences, especially
when considering peripheral and old industrial regions, there is no best-practice model and we
should move away from trying to implement everywhere the models developed in exceptional

leading core regions. This is similar to Hosper’s (2006) argument that the dominant policy modes



are leading to a proliferation of “silicon somewheres” trying to replicate the success of Silicon
Valley rather unsuccessfully.

In the EU, RIS3 still follows the place-based approach of the EU’s regional policy and
contains elements of key sectors thinking of earlier regional innovation system approaches (Barca
et al. 2012; Morgan 2013). However, conceptual additions such as general enabling technologies
and the EDP have brought in the non-neutral sectoral approach, which is new in the EU context
(Foray et al. 2011; European Commission 2011; McCann & Ortega-Argilés 2014; Foray 2016).
The fact that EDP aims to identify the unique characteristics and assets of a region, in an attempt
to avoid replication of limited ‘trendy’ sectors where these assets do not exist, distinguishes smart
specialisation from previous approaches (Coffano & Foray 2014).

Thus, we view RIS3 as an effort to address perceived problems in previous iterations of
regional and innovation policy in Europe: it seeks to alter existing policy mixes, especially the
tendency to support similar broad sectors of the economy via supply-side policy measures
(European Commission 2010a). It also integrates a more place-based approach into innovation
policy (Barca et al. 2012). Besides the ones discussed, there are some implications that could be
considered as opportunities or challenges depending on how they are addressed, inherent in the
strategic and place-based approach to policy-making, as outlined by Morgan (2013). Local
initiatives must adhere, at least to a certain extent, to principles set exogenously by, for example,
the European Commission. Place-based policymaking should allow a high degree of public debate
and opportunities for those outside of established policy elites to have a voice, and should embed
a monitoring and evaluation system based on widely agreed indicators (/bid.). The question, for
Morgan (2013), is around political commitment and whether multi-level actors can create mutual
commitments and agreements, and also deal effectively with partners who do not keep to these

commitments.

Challenges and shortcomings of the Smart Specialisation Approach

According to Estensoro and Larrea (2016) research about the difficulties of implementing RIS3 as
well as paths for overcoming these emerged from around 2014-2015. Camagni and Capello (2013)
state that the geography of innovation across Europe requires a more complex model identifying
innovation patterns and designing smart innovation policies on this basis, going above and beyond

a simplistic core-periphery dichotomy. Additionally, because of the strong theoretical



underpinning in systems of innovation thinking, recent works have examined smart specialisation
in the context of systemic failures of regional innovation systems (Grillitsch 2016). More specific
challenges and shortcomings follow that have received attention in the previous literature.

First, the EDP shows up as one problematic element of smart specialisation. In practice, it
has been argued as “hard to do” (Coffano & Foray 2014) and challenging for various regions (Kroll
2015; Estensoro & Larrea 2016). The bottom-up approach to policymaking and the integration of
private and public stakeholders have emerged as the main difficulties when implementing RIS3
(Estensoro & Larrea 2016). lacobucci (2014) highlights the fundamental tension between the idea
of a bottom-up policy and having a region-wide strategy. For Boschma (2014), the tension comes
with the need to engage with local elites in a collaborative manner, whilst ensuring they do not
assume monopolistic behaviours. Rather than initiating a true and novel EDP, policymakers have
been found to be interpreting RIS3 so that it fits existing policy routines, and continues pre-existing
approaches in which much investment has been made in previous Structural Funding rounds (Pugh
2014; Karo & Kattel 2015; Karo et al. 2017). The inception of smart specialisation has not
necessarily heralded a wholesale change in predominant innovation policy approaches in weaker
regions, and for the approach to be pursued in its true form, a degree of institutional reform of
policy practices may be required (Karo & Kattel 2015).

Second, as directional policies and transformative change require that pre-existing and new
policies are productively integrated (Schot & Steinmueller 2018, 1563), challenges arise from
path-dependency of policy that is pertinent in all regions because smart specialisation is always
building on the previous policies and approaches (Morgan, 2013). This implies that how it is
understood and applied will depend on the competencies and familiarities of policymaking
communities built up over time, which can be very context specific. Therefore, to fully understand
contemporary smart specialisation, and its direction, we must first understand the past (Morgan
2013). With specific reference to RIS3 in CEE, Karo and Kattel (2015) find that in opposition to
core developed regions where self-organising feedback mechanisms already exist along the lines
of smart specialisation and EDP, in weaker regions policymakers may need to initiate these
processes anew.

Third, problems emerge in EU member states where RIS3 strategies are implemented only
on the national level. This list mostly includes non-core member states of the EU: smaller members

such as the Baltic States but also Czech Republic and Romania (Healey 2016; Karo et al. 2017).



Quite often, these countries do not have a clear regional governance level to administer and
actualise RIS3 strategies. In the other extreme are regions with semi-autonomous or complex status
operating in inherently multi-level innovation policy environments (Magro & Wilson 2013; Kroll
2017). There can also be a mismatch between the functional and political-administrative regions
(Capello & Kroll 2016). All these studies emphasise the problem regarding the presence and
adequate level of suitable governance capacities. This claim is amplified by the historic
centralisation of industrial and R&D policy routines in CEE countries, and traditional lack of a
regional and sectoral focus that could lead to a friction between the past logic of long-term national
strategies and regional specialisation built on current comparative advantages (Technopolis 2006;
Charles ef al. 2012; Karo & Kattel 2015). In addition, Querejeta & Wilson (2013, 13) emphasise
the importance of analysis that looks beyond regional boundaries which considers specialisations
and capacities of other regions in Europe, but how this should be done is less clear. This relates to
a wider problem with the smart specialisation approach, which is the confusing guidance,
especially at the inception of the approach, and the contradictory empirical contributions (Kroll
2015; Estensoro & Larrea 2016).

Fourth, challenges arise because of the strong innovation logic underpinning RIS3 (Foray
et al. 2011), and countries tending to overemphasise its high-tech and R&D elements (Karo &
Kattel 2015). However, it is not clear if the high-tech bias and innovation-driven understanding is
the most suitable approach in less developed countries (/bid.). Capello & Kroll (2016) argue that
focus on R&D-based innovation in less developed regions might benefit some standalone
companies and industries, but it will not create spill-overs for the rest of the economy. Instead,
these regions could adopt a wider concept of territorial development by focussing on their natural
and cultural assets or supporting practice-based innovation (/bid.).

Taking together this conceptual section and structuring the empirical section, after a small
introduction to the country, the case studies of Estonia and Wales look at the following research
questions:

1) To what extent did the countries follow the principles of smart specialisation?

2) Did they experience any challenges with implementing RIS3?

3) What were the potential reasons behind these challenges and did they entail any notable
effects?



Materials and methods

The following analysis is not an exact comparison between Wales and Estonia, but rather a
discussion of elements of smart specialisation drawing on key insights derived from two case
studies in different regional settings. By examining different cases, compared to single case
studies, we have the potential to develop deeper and more complex understandings of phenomena.
We followed a case study methodology (see Eisenhardt 1989; Yin 2003; Eisenhardt & Graebner
2007; Simons 2009) using a combination of methods including document analysis, policy
observations and interviews to build up a picture of innovation policy practice in both countries.
Perhaps unsurprisingly, given the dominance of these approaches and the case study methodology
in innovation policy studies (Nordling & Pugh 2019), our separate methods and approaches
matched together surprisingly well.

In total we interviewed 34 experts, policymakers and officials from local and central
government working in the areas of innovation, economic development and entrepreneurship
during 2011-2013 and 2019. They were selected based on the snowball method and most of them
had previously been involved in RIS3-related processes. However, as we also wanted to bring in
the local government level, we interviewed representatives of local municipalities dealing with
economic development and innovation topics (although, they were not directly involved in RIS3)
to include their perceptions and to have a more balanced sample of key actors of the innovation
system. The aim of the interviews was to collect information about how RIS3 was developed and
what the interviewees see as the main obstacles in its implementation. In addition, policy review
was conducted from the early 1990s to the present day. We relied heavily on government policy
documents and other secondary data such as reports, studies by other scholars, official policy
evaluations and more informal sources like blogs, and news coverage in building up our cases. We
also undertook observations of the policy process due to the positionality and access options of the
researchers who had the opportunity to see the process “from the inside”. We used an inductive
approach to analyse our cases: reducing and condensing the huge amounts of data and observations

before sorting them into categories as also suggested by Eisenhardt (1989).

Two Experiences of Smart Specialisation



The case of Wales

Wales is a semi-autonomous “home nation” of the United Kingdom (UK), located to the west of
England. Since devolution in 1999 Wales has its own legislature and executive, which have power
and capabilities over areas such as health, education, and economic development whilst certain
functions such as defence, tax, and immigration are still controlled at the UK level. The political
situation in the UK is currently somewhat unstable because of the current Brexit negotiations.
Wales is a post-industrial nation, suffering from the aftermath of the declining of coal mining and
heavy industry over the last forty years (Cooke 2003; Thomas & Henderson 2011). This was first
partly replaced by manufacturing, often through the setting up of branch plants of large multi-
nationals (e.g. Samsung, Bosch, Tata Steel) attracted by government regional aid and infrastructure
spending, and more recently by services and the public sector (Cooke 2003; Pickernell 2011;
Johnes 2012). Due to persistent problems in the Welsh economy, half of the country (west Wales
and the valleys) qualifies for the highest level of support from Europe.

Research of RIS3 was conducted in Wales as it was being incepted across Europe. Rather
than welcoming a new approach to innovation policy and embracing the bottom-up and locally
determined EDP, Welsh policymakers “bolted on” RIS3 to their pre-existing cluster-based
approaches that had been implemented already for several years (with little marked success). It
was described as “old wine in new bottles” due to the fact that the same sort of policy was
continued but under a new name (Pugh 2014), as also confirmed by the interviewees with a
longitudinal view of the evolution of Welsh innovation policy. Furthermore, the sectors were
decided and the policy implemented overwhelmingly at the national level, and little local level
engagement and governance was found according to the interviews. Only very recently a more
local (sub-regional) approach to economic development has been introduced, and historically,
dating back to the work of the Welsh Development Agency, there has been a strong tradition of
economic development being governed at an all-Wales level.

Welsh policymakers are adept at adapting to shifting policy rationales and directives at the
European level, and adopting new approaches at least in name if not in substance (Cooke & Clifton
2005). This began during the 1990s when Wales was a pilot region for the Regional Technology
Plans (Morgan 1997). Welsh policymakers directly responded to Europe’s edict regarding the
necessity for all regions to put a RIS3 plan in place by publishing /nnovation Wales, which

explicitly aligns with smart specialisation approaches and “methodology” (Welsh Government



2013, 8). However, Pugh (2014) traces this back to the mid-2000’s, and the Economic Renewal
Programme (Welsh Assembly Government 2010), identifying six sectors upon which to focus
governmental support. These were rationalised into four sector groupings in subsequent policies
(Welsh Government 2012; 2013), to address four “grand challenge” areas, again reflecting the
European discourse: life sciences and health; low carbon, energy, and environment; advanced
engineering and materials; and information and communication technology (ICT) and the digital
economy. According to some interviewees commenting on the process and Pugh (2014) this was
more a deliberate post-hoc rationalisation than a serendipitous aligning of agendas at different
governance levels. However, a positive outcome of the Welsh RIS3 approach was the setting up
of sector panels involving actors from government, business, universities, and the third sector to
meet regularly and help shape policy for their sector, but these have since dissipated. Participants
in the panels interviewed reported positive experiences and saw the initiative as a good one, albeit
a still limited engagement with private and third sectors due to the limited size of panels, and
challenges around fitting in this extra work beyond participants’ regular work duties.

Morgan (2013; 2016) explains how the Welsh government, after the abolition of the Welsh
Development Agency (the intermediary previously governing regional economic development
issues) took an increasingly stronger role and control over economic governance and contrasted
this to the Basque country where the state has managed to be less “invasive” and more enabling.
In short, the Welsh Government has increasingly acted in a top-down manner as also perceived by
the interviewees. Unfortunately, the analysis of support schemes under the regional development
banner shows that the Welsh Government has changed from being considered at the forefront of
progress in regional economic development to being known for expensive policy failures, such as
the well-reported Technium programme (Morgan 2012; 2013). This can be summarised as a
mismatch between the high-tech and innovation push approach taken in the programmes
implemented, and the more low-tech and SME dominated nature of the Welsh economy (full
analysis of this mismatch can be found in Pugh 2017 and Pugh et al. 2018).

The story is not completely grim though, and Morgan (2013) and Huggins ez al. (2018)
profile other more successful policy efforts. Morgan (2013, 120) finds the solution to Wales’
problematic state-centric governance structures featuring lack of strategic leadership, a lack of

engagement and poor monitoring and evaluation processes (NAW 2012), in a move towards a
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“transformational” and place-based strategy, furthering the steps made in the smart specialisation
approach to open up the policy-making process to other stakeholders.

In recent years, the Welsh Government has more or less moved away from the chosen
specialisation areas of the previous period. Instead, it is concentrating more on a sub-regional
approach to economic development — focussing on the different areas of Wales. Morgan (2018)
explains that for recent developments the publication of two new and “long-awaited” economic
policy documents — the “Economic Action Plan” (EAP) and “Regional Investment in Wales After
Brexit” — plays an important role. Accordingly, the previous priority sectors have been replaced
with 3 national thematic sectors: tradeable services, high-value manufacturing and growth enablers
like digital (Morgan 2018). Also important to our debate around place-based policymaking is that
the Welsh Government reinforces the commitment to regional working by creating Chief Regional
Officers to coordinate policy in North Wales, Mid and South West Wales, and South East Wales
(Ibid.). What is important to note here is that the move away from a centrally driven sector
approach has been accompanied by a more local and place-based effort to make economic policy
that is more attuned to the sub-regional needs. This is an interesting line of enquiry because it
suggests a counterfactual to smart specialisation’s founding principles, that it should indeed be a
way of making place-based and bottom-up policy, especially through the EDP mechanism. We
already know that this process was never truly implemented in Wales true to the smart
specialisation diktat (Pugh 2014). Whilst the focus has shifted to sub-regions and less towards key
sectors, the three priority areas for development are still decided by the national government,
suggesting they have not completely relinquished their control over setting the thematic agenda.
As the new sub-regional policy is implemented, time will tell if the Welsh Government is

successful in moving towards a more locally derived mode of innovation policy.

The case of Estonia

Estonia is a democratic parliamentary republic that regained its independence in 1991. It has a
multi-party system with historically strong right-centric bias. Estonia has been seen as a rapidly
growing country with machinery, mechanical appliances and electric equipment, wood, mineral
products and metal products as the main export products which also host most of the multinationals
and Scandinavian foreign investment. Estonia is also well-known for ICT services, but they do not

gain so much volume in export figures. The main challenges have been related to structural
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changes which are needed to move from subcontract activities to higher value-added activities.
Improvements can be seen since the mid-2000s. Today there is a growing number of industrial
companies undertaking product development and offering specialised production services, though
due to small volumes of niche products fluctuation is inevitable (Karo et al. 2014). During the
period of 2014-2020 Estonia has received the highest level of support from the EU as its GDP per
capita was below 75% of the EU average.

Since 1991, Estonia’s development has been influenced by a market-centric view of
economic development and centralised governance model as a keen follower of Washington
consensus policies with no established industrial policy (Karo & Kattel 2015). Estonia is a unitary
state with strong central government where the role of the state has mainly been to secure the
framework conditions through horizontal policy interventions with regional and local governments
having a limited role in economic and innovation policy (Karo et al. 2017). This has also left a
serious mark on how research, development and innovation (RDI) policies have been developed.

The implementation of RIS3 in Estonia has followed a top-down logic with the national
level being responsible for the development and implementation of the policies. The RIS3 growth
areas were chosen based on a quantitative study of Estonian economy’s specialisation and a
qualitative collection of expert opinions to specify the potential of research and economy — that
did not necessarily ground on a uniform understanding of the smart specialisation logic (Karo et
al. 2014). The Estonian RDI Strategy 2014-2020 defines the following RIS3 growth areas
(Estonian Ministry of Education and Research 2014a):

1) ICT horizontally through other sectors (industry 4.0, automation, robotics, cyber security,
software development);

2) health technologies and services (biotechnologies, e-health, use of IT for developing
medical services and products);

3) efficient use of resources (material technologies and industry, new technologies in
construction and smart house, chemistry, efficient and multifunctional use of oil shale).

The exact support measures were developed by the Ministry of Economic Affairs and
Communication and the Ministry of Education and Research together with their subordinate
agencies such as Enterprise Estonia and Estonian Research Council. Other branch ministries have
a rather weak role in managing and financing the RDI system (Karo et al. 2014). There is limited

integration between the Estonian RDI Strategy 2014-2020 and the Estonian Entrepreneurship
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Growth Strategy 2014-2020. RDI policy responsibilities have been divided between two ministries
and their agencies which undermines the interdynamics and complementarities of these areas and
might also give rise to challenges in implementation due to duplication and mismatching. Recently,
the task of making financial payments has been moved to the agency under the Ministry of Finance
which can further fragmentise the Estonian RDI system. One of the interviewees argued that the
implementation agencies (i.e. Enterprise Estonia) should also be involved in the designing of future
smart specialisation strategies because according to their role they have higher innovation
capacities.

The national perspective and lack of regional focus has led to broadly defined RIS3 growth
areas that cover the whole economy, contradicting the logic of smart specialisation (Karo et al.
2017; Foray 2018). According to the interviews, this has led to a situation where all sectors have
been treated similarly, as also noted in Estonian RDI funding (Karo ef al. 2014). However, the
private sector has expressed a weak demand for science and applied research (Karo ef al. 2014;
Karo & Kattel 2015; Karo ez al. 2017). One of the reasons for this is the institutional asymmetry
in the Estonian RDI system. Compared to the private sector, the academic community is better
organised and more actively participating in the development of the national RDI policy (Karo et
al. 2014; Karo & Kattel 2015; Karo e al. 2017). Throughout the years the national government
has directed large amounts of structural funds into universities without much prioritisation, which
has created a significant stakeholder pressure from the academia to keep the funding through
already established means (Karo et al. 2017).

Moreover, the current Estonian RDI Strategy for 2014-2020 and the previous Estonian RDI
Strategy for 2007-2013 both emphasise similar, generally trendy priorities such as ICT, material
science and biotechnology (Estonian Ministry of Education and Research 2007, 2014a). In
addition, the RDI support measures are mostly project-based and competitive (Raudla ef al. 2015)
where scientific excellency is valued over social relevance (Tonurist et al. 2019). Such funding
logic itself limits the dialogue between social partners, including the private sector (Karo et al.
2014), undermining the EDP. The scientific excellency in Estonia lies in clinical medicine,
molecular biology and genetics, physics, plant and animal science, and ecology which have only
a loose connection with the main export sectors of Estonia (Karo ef al. 2017; Lauri & Allik 2019).
In a positive move, the Estonian government has started to fund company-university collaboration

in applied research and product development related to RIS3 growth areas (Estonian Ministry of
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Education and Research 2014b). However, it has been argued that the funding measure is too
limiting as it supports only collaboration with the local universities (Espenberg et al. 2018).

The choice of implementing RIS3 from the national level has been defended on the grounds
of efficiency and smallness of the country (Karo et al. 2017). Place-based policy would assume
that policies and support measures consider local and regional needs, which even in small countries
can differ county by county. However, the involvement of municipalities in the development of
national strategies was superficial as they have historically played a minor role in the economic
development policy and may thus be lacking the necessary capabilities for developing and
implementing such policies (Karo et al. 2017). In fact, according to the Estonian Local
Government Organisation Act, Estonian municipalities are not responsible for economic
development policies. This might also partly explain why the concept has been not understood on
the sub-national levels, as argued by the interviewees. Several interviewees said that it was
probably even a conscious choice to exclude individual municipalities from the RIS3 processes as
in 2013 Estonia had over 200 municipalities. To ease the process, the Association of Estonian
Cities was consulted, which acts as a national overarching organisation.

One interviewee claimed that the regional focus was abandoned because on the world scale
the country is too small to manage a regional policy approach as Estonia has only two medium-
size universities in Tartu and Tallinn. However, this argument negates that the lack of regional
focus has led to a situation where most of the RIS3 funding ends up in Tallinn and Tartu areas as
indicated by other interviewees and supported by the analysis of smart specialisation funding
instruments' as of spring 2019. This exacerbates the already high levels of inter-regional
inequalities within the country. One interviewee mentioned that the further consolidation of local
governments could enable them to converge resources and capacities for more successful regional
innovation policies.

Interestingly, there were two local level initiatives to develop a RIS3 strategy: Tallinn City
separately and Tartu City together with municipalities and counties in South-Estonia. Tallinn

Enterprise and Innovation Strategy 2014-2018 was based on national growth areas and modified

! Information regarding how much Estonian counties have benefited from smart specialisation funding schemes (e.g.
the university-company applied research and product development funding schemes and the Enterprise
Development Program) is available on the Enterprise Estonia and Archimedes Foundation websites -
https://www.eas.ee, http://archimedes.ec/en/archimedes-foundation/.
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according to the needs of Tallinn City. However, no national funding was linked to it and the focus
of Tallinn Enterprise Department has mostly been on supporting newly established companies by
providing consulting and incubation. Tartu City and its partners started their strategy development
even before the national one, following the example of Brainport Eindhoven. However, their
specialisation areas were similar to the national ones, potentially due to the fact that the same
researchers from Tartu University supported both strategy development processes. One of the
differences from Eindhoven, seen as a shortcoming, was that the municipalities did not agree on
how to finance the implementation of the strategy: besides Tartu City, nobody was ready to pool
in financial resources. Different stakeholders such as Tartu Science Park, local universities, Tartu
City and the county-level development centre still try to follow the strategy by coordinating their
activities (e.g. events, training, seminars, external projects) and different external streams of
finance but such a model limits their possibilities to start new initiatives as the deliverables have
to be in line with external financiers (Karo et al. 2014).

The previous indicates a clear contradiction in the RIS3 logic. Namely that the strategy
should be designed following a bottom-up logic, but the financial resources are allocated top-down
leading to a situation where the local level needs are overlooked. According to the interviewees,
local level should play a bigger role in both design and implementation (even if the administrative
costs increase) because of their better understanding of local circumstances. Giving more
responsibility to local actors would enable to develop and support local level initiatives,
experimentation and development projects, and could be even more efficient in terms of using
existing governance structures rather than having to set up new ones at the national level.
According to the analysis of smart specialisation funding schemes, the municipalities have no role
in the implementation of RIS3. Only a couple of measures have a regional/local perspective such
as regional competence centres, county-level development centres and public sector innovation

procurement scheme which is also available for local municipalities.

Discussion and conclusion
This article is situated against the emerging body of work on smart specialisation with the broad
aim of increasing the understanding of the practical application of RIS3 and the accompanying

challenges by providing empirical observations and experiences from Wales and Estonia.
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Both countries have experienced difficulties with EDP (Coffano & Foray 2014) confirming
the first challenges of smart specialisation. In Wales, EDP was hindered by a strong role of the
central government that implemented RIS3 with a top-down manner. This was a result of path-
dependency in policymaking (Morgan 2013) as RIS3 was integrated into the pre-existing cluster-
based approach instead of switching to a bottom-up and locally determined EDP. Also, the priority
areas have been similar since the mid-2000s. Sectoral panels were established but their size was
limited. The Welsh experience emphasises well the importance of productively integrating pre-
existing and new policies (Schot & Steinmueller 2018), which has been limited, and therefore also
confirming the second challenge of smart specialisation — that its implementation depends on the
competencies and familiarities of existing policy-making communities.

Challenges with EDP and path-dependency of RDI policy are also prevalent in Estonia.
There have been little changes in the priority areas with little connection to the Estonian economic
structure and through times the central government has exercised close control and strong steer in
the RDI policy. The inclusion of private sector stakeholders, as one of the possible challenges
pointed out by Estensoro & Larrea (2016), has been a serious issue in Estonia related to a low
demand for R&D from their side hindering EDP. In addition and complementing the main
challenge, the inclusion of local municipalities, which would enable to consider local needs, has
been extremely limited, also in previous RDI policies. Meanwhile, the stakeholders from the
academia have throughout the years received significant amount of funding and actively
participated in RIS3-related processes, which might imply to stakeholder capture (Boschma 2014).
In addition, most of this funding is project- and competition-based, and biased towards scientific
excellence (Raudla et al. 2015; Tonurist et al. 2019). This has further challenged EDP and the
cooperation with the private sector.

In both countries RIS3 has been implemented by the central government in a top-down
manner, which confirms the third challenge of smart specialisation. However, this approach has
failed to consider place-specific needs and has further weakened the RDI policy-making capacities
of local governments. Estonia is a good example of a small country where tensions between
administrative and functional borders collide (Capello & Kroll 2016). On the one hand, the
smallness of the country has been used as an excuse for central level implementation together with
a national focus. On the other hand, we can still identify different functional regions inside the

country of which Tallinn and Tartu areas have gained the most as the main universities and
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companies able to absorb R&D-based knowledge are located in these two cities. Limiting the
access to Cohesion Funds for these two areas (and especially Tallinn) is complicated as it would
negatively impact the whole country because of the concentration and national reach of the
organisations (e.g. companies, universities, hospitals) located there. Recently, Wales has shifted
its focus on its sub-regional needs which needs further attention. However, it is still combined with
a strong role of the central government.

Another similarity between the cases is that the chosen specialisations are not only broad
but are focused on high-tech sectors, which is seen problematic in countries that outside capital
cores do not have exceptionally high technology or R&D intensive economies. This affirms the
fourth shortcoming of the smart specialisation approach — the high-tech bias, also identified by
other researchers (e.g. Karo & Kattel 2015). Although the broad description enables to look at the
whole economy and adds flexibility, the high-tech undertone might not be the most suitable
strategy for less developed regions (Karo & Kattel 2015). In the case of Estonia, the strong focus
on high-tech has mostly benefited the academia and a limited amount of companies but has
decreased spill-over effect to the rest of the economy as also pointed out by Capello & Kroll (2016)
and Tonurist et al. (2019). In Wales a high-tech and innovation push approach to innovation policy
has been poorly matched to the economy dominated by SME-s and branch-plants (Pugh 2017;
Pugh et al. 2018).

Analysis of the empirical cases presents well the complementarities and interdependencies
between the challenges. Due to path-dependency and lock-in effects of pre-existing RDI policies,
related systems and routines, the use of EDP and the implementation of novel, directional and non-
neutral innovation policies is hampered in countries with limited policy-making but also
technology capabilities, not only on the national but also on different sub-levels of governance.
Furthermore, the problems with implementing strategic policies might potentially refer to an even
wider challenge for small countries, namely that due to the smallness and more personal relations
it is more challenging to design and implement selective, directional and non-neutral policies that
might unfavour some previously supported sectors and actors.

To conclude, RIS3 was not originally conceived as a strategy for imposing specialisation
by means of top-down government planning. Rather, it was seen as being driven by a process of
discovery and learning on the part of entrepreneurs, who are the best positioned agents to search

for the right types of knowledge (McCann & Ortega-Argilés 2011; 2014). Several authors have
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underlined the difficulties in the development of these processes (Esensoro & Larrea 2016).
Accordingly, in neither of the case studies much evidence of EDP could be noted. RIS3 in Wales
and Estonia has not achieved its goal of including essential stakeholders such as state-level
ministries and agencies, local governments, academia, the private and third sector together with
their capacities and competences to develop non-neutral and directional policies in a systems
approach to solve regional and local grand challenges (Foray 2018).

We posit that a deeper commitment to locally-derived place-based policy could lead to a
more successful RIS3 implementation in both cases. The role of the central government should be
to create conditions where municipalities together with universities, local companies and other key
stakeholders could design and implement policy interventions which are locally relevant. This
would enable to continue supporting the already existing technology sectors located in most
developed areas together with developing interventions relevant for mostly peripheral regions
where focus could be more on non-R&D elements (e.g. process management, production,
marketing). This would require a deep cultural change and “stepping back” of national
governments who have traditionally held a strong control over RDI policy in these small and
somewhat peripheral nations. It would also require the development of RDI and innovation policy
capacities of local governments. The previous discussion is especially relevant in the context of
Horizon Europe framework programme, which has set “Climate-neutral and Smart Cities” as one
of its core missions (European Commission 2019), and European Urban Initiative which aims at
supporting innovation actions, capacity and knowledge building at the local level (European
Commission 2018). Both of these programmes address local governments and their essential role
in bottom-up and place-based sustainable development and transitions towards sustainable systems
through using strategic, directional and non-neutral innovation policy and actions. However, the

effectiveness of these initiatives definitely deserves further attention in future research.
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