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A B S T R A C T

Co-production of knowledge with international publics can reveal novel insights into sustain-
ability concerns across countries. However, generalisable studies on how place-specificity cor-
responds to sustainability transition are lacking, although there is an emerging body of literature
on the geography of sustainability transition. This article contributes to that aim by examining 1)
how citizen perspectives on sustainability are distributed across countries and groups of coun-
tries, and 2) what sustainability directions the citizens in their respective countries are likely to
support. Empirical analysis of citizen visions of sustainable and desirable futures from 30
European countries identifies distinct topics through modelling and categorises groups of
countries according to similarities. The study finds an overarching, education-related European
citizen approach to sustainability. However, there are other topical differences across groups of
countries, which implies that there is not one European but several optional policy directions for
successful sustainability transition.

1. Introduction

“A vision is a picture or an imagination of a desirable future. A vision can be based upon hopes and dreams – but also upon
concerns and fears in relation to problems or imagined threats that we do not want to become reality.” (CIMULACT, 2015)

Citizens all over the world appreciate issues relating to sustainability, but there is quite a difference between appreciation and
accomplishment (Running, 2012). While some scholars advocate that sustainability can be attained through innovative technologies
without requiring citizens to change their lifestyles and consumption habits, or without profound changes in the structures of society,
others, nevertheless, see sociotechnical transition as a prerequisite for significantly better sustainability (e.g. Geels, McMeekin,
Mylan, & Southerton, 2015; Moloney & Strengers, 2014; Spaargaren & Oosterveer, 2010). Indeed, sustainability is a complex and
multifaceted issue and there are calls to examine what sustainability transition means, to whom and in which contexts (Avelino, Grin,
Pel, & Jhagroe, 2016; Raven et al., 2017; Robinson, Burch, Talwar, O’Shea, & Walsh, 2011). Therefore, in addition to novel tech-
nologies, knowledge of country contexts of transition politics is key to understanding the socio-technical transition towards sus-
tainability and the societal changes it contributes to (Avelino et al., 2016).

Sustainability transition relates to several country contexts that conceptualise innovations. Research has, for instance, identified
national (Lundvall, 1992) and regional (Asheim & Coenen, 2005) dimensions in innovation systems. However, the literature on
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sustainability transition exposes a knowledge gap in how sustainability transition appears in country settings, as many studies focus
on small-scale and particularly local sustainability initiatives.

At the same time, and in order to produce socially relevant knowledge on transition, scholars have repeatedly called for public
deliberation on the directions of research and innovation that should be pursued (e.g. Jasanoff, 2003). Co-production of knowledge
with the public can provide insights into and evidence on citizen preferences for issues, supporting uniform understanding and
increasing the public acceptance of abstract concepts such as sustainability and their application in practice. Citizen takes on the
future are also likely to counterbalance those of vested interests in setting the agenda for sustainability transitions (Gaede &
Meadowcroft, 2016). Moreover, visions of desirable futures can inspire innovative strategies, motivate actions and guide planning for
sustainability, which are sometimes considered overly technocratic and exclusive (Avelino et al., 2016; Chilvers & Longhurst, 2016;
McPhearson, Iwaniec, & Bai, 2016; Schneider & Lösch, 2018).

Positioning our research in the nexus of the theoretical concepts of sustainability transition and public deliberation, we present an
empirical analysis of 179 citizen visions of sustainable and desirable futures extending to the year 2050 in 30 European countries1

(Riisgaard and Schøning, 2017). Our research focuses on how citizen perspectives on sustainability are distributed in Europe and identifies
groups of countries that share similar citizen perspectives. Based on the analysis of vision topics that enables the grouping of the
countries, we make suggestions on the directions of sustainability transition that citizens in these countries would accept and support. Our
analysis contributes to theoretical insights into sustainability transition, particularly from the perspectives of geography of transition
and public engagement for innovation.

The visions analysed reveal the desires of the engaged citizens for the directions in which they wish sustainability to be developed
in Europe and in their country. These desires emerge from varying cultural contexts and are neither universal nor unequivocal in
character. Recognition of the differences between universal and specific contexts enables better contextualisation of the knowledge
gained (Heiskanen, 2006) as well as improvement in the design of policies targeting sustainability. While sustainability can be a
guiding idea for policy makers (Raven et al., 2017), there remains a plethora of strategic options to select from. Accordingly, there is a
need to inform policy makers on the sustainability directions that citizens would accept and support (cf. van Wijck & Niemeijer,
2016). In a European context, this easily becomes a complex task due to the varying contexts across the large number of countries.

Cultural and institutional differences are indeed difficult to account for when comparing data originating from a large number of
countries (Hall, 2001; Repo & Timonen, 2017). Although the character of transition is systemic and to some degree universal, its
realisation may differ across countries (see e.g. Asheim & Coenen, 2005 for regional innovation systems; Repo & Timonen, 2017 for
institutional regimes). At the same time, countries share similar institutional settings and interdependencies between countries guide
policy making. Furthermore, common policies on climate, environment, economy as well as social needs and values connect Eur-
opean countries. Values are particularly useful tools for approaching citizen sentiments, and may also influence future societal
developments (Ives & Kendal, 2014). Indeed, our analysis shows that while we can identify groups of countries with similar citizen
desires on sustainable futures, we also need to recognise cross-country differences.

The upcoming section presents the literature on the sustainability transition in country context and relates the citizen visions that
we have examined to their underlying topics. This is followed by a presentation of the examined dataset of visions and the applied
methodology of topic modelling. The results section shows that there is one key cross-country commonality that reflects a European
ideal for education and development of knowledge. We then discuss differences across groups of countries in terms of sustainability
topics. In the concluding section, we argue for more than one European policy for sustainability as different topics are highlighted in
various groups of countries, and further consider the policy relevance of these findings.

2. Theoretical dimensions in sustainability transition

Cross-country comparisons are drawing increasing interest in studies on sustainability transition. In this section, we suggest that
different countries may proceed along contrasting directions towards sustainability. Citizen visions on sustainable futures, in turn,
reflect values, which appear as applicable indicators for sustainable development. Combining the two provides perspectives on how
differently the challenges of sustainability transition must be addressed in varying countries and groups of countries. As both sus-
tainability transition and changes in values take place slowly, a combined consideration offers new perspectives on sustainability
transition in country contexts.

2.1. Sustainability transition in country contexts

Scholars have perceived innovation as a driving force for change in society since Schumpeter’s (1942) seminal work on the
creative destruction of economic structures. More recent theoretical frameworks conceptualise such change through sustainability
transition: the multi-level perspective (e.g. Geels, 2002, 2005; Kemp, Loorbach, & Rotmans, 2007; Loorbach & Rotmans, 2010; Rip &
Kemp, 1998), strategic niche management (e.g. Schot & Geels, 2008), the technological innovation systems approach (e.g. Bergek,
Jacobsson, Carlsson, Lindmark, & Rickne, 2008), the arenas of development perspective (Jørgensen, 2012), and the strategic action
fields concept (Fligstein & McAdam, 2012). While cross-country issues are to some extent covered in all of these transition-focused

1 Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, and
the United Kingdom.
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frameworks, they are often approached from the perspective of the innovation in question rather than in a country context, which is a
typical setting for political participation.

Indeed, the predominant focus on small-scale and local sustainability issues and experiments in emerging literature reflects a
knowledge gap on the part of larger country contexts. Geels et al. (2016) call for country-comparative research on sustainability
transition and hold, for example, that deep-structural differences between countries warrant further attention. Ehnert et al. (2017)
also note that governance of transition needs to look beyond the local contexts and include sub-national, national, EU and trans-
national levels. In empirical data from 28 European countries, Matschoss and Repo (2018) observe that success factors for social and
governance experiments differ, and argue that top-down implementation of policies for sustainability transition should be accom-
panied by alternative approaches.

Consideration of country contexts also enables international comparisons of sustainability transition. The recent spatial turn in
transition approaches shows that geography and spatiality play a role in the diffusion of sustainability-enhancing technologies (e.g.
Berkhout, Wieczorek, & Raven, 2017; Dewald & Fromhold-Eisebith, 2015; Truffer, Murphy, & Raven, 2015) and in the prevalence of
transnational technology linkages (Wieczorek, Raven, & Berkhout, 2015). However, there are still too few generalisable results from
studies looking at how place-specificity influences transition outside local contexts (Coenen, Benneworth, & Truffer, 2012; Hansen &
Coenen, 2015). The national (Lundvall, 1992) and regional (Asheim & Coenen, 2005; Truffer & Coenen, 2012) characters of in-
novation systems further accentuate the country dimensions.

Complex sustainability issues require open and integrative research that receives inputs from diverse communities of knowledge
(Mauser et al., 2013). Such solution-oriented research calls for knowledge creation that is not limited merely to problem-solving but
also to the identification of goals, norms and visions (Rip, 2014). Ingeborgrud (2018) presents a case where national and local
governments engage in a visioning process for sustainability in Norway.

Raven et al. (2017) note that the diversity of sustainability approaches and motivations signifies that the complexity of available
options should be acknowledged rather than simply seeking universally optimal technological solutions (see also Loorbach &
Rotmans, 2010; Smith, Stirling, & Berkhout, 2005). Citizen visions contribute with a multitude of desires related to the direction of
development of sustainability. The desires are not of universal character although they include commonalities. Country of origin may
indeed provide the required interpretive context for the visions, and similarities between visions in groups of countries may take this
to a transnational level.

2.2. Visions as guidance for sustainability transition

Examination of citizen visions provides opportunities to depict both commonalities and differences across countries, as well as to
consider them as prerequisites for a publicly accepted sustainability transition. Indeed, visions portray ideas of what is good and
worthwhile to maintain and to develop in a society (Bell, 2017). Furthermore, such value-based knowledge reflects social interests
and represents normative perceptions (Gaede and Meadowcroft, 2016; Glicken, 2000; Gundelach, 1992). Indeed, Tschakert, Tuana,
Westskog, Koelle, and Afrika (2016)) see the deliberation of values and envisioning desirable futures as important aspects of learning
that outline transformation pathways. Forward-looking activities that consider slowly changing values thus help to identify the most
relevant pathways for sustainability transition.

The citizens’ sustainability visions that we examine here reflect aggregated, nationally situated constructs that address the rea-
lisation of desirable and sustainable futures. In addition, while studies show that there seems to be a universal structure in how people
express values (Inglehart, 1997; Schwartz, 2007), it is also argued that there are differences in how values are prioritised (Anderson,
Teisl, & Noblet, 2016). Cross-country distinctions in embraced values can thus help to explain the particular directions in which
different societies might wish to transition. There is indeed a substantial body of value research at an aggregate level, which may be
used in such cross-national comparisons (see e.g. Gelissen, 2007).

Connecting values to sustainability issues is by no means a novel procedure. Schwartz’s (2007) cultural value orientation model
has been considered in a number of environmental studies (see Hurst, Dittmar, Bond, & Kasser, 2013; Schultz et al., 2005). Ac-
cordingly, Hurst et al. (2013) consider materialistic values as functional predictors of environmental outcomes, and observed a
negative association between materialism and sustainable behaviour in a meta-analysis with data from Western developed countries.
Schultz et al.’s (2005) cross-cultural study, in turn, shows that certain values relate to sustainable behaviours which range from
recycling and picking up litter to environmental political activity. Other cross-cultural studies have found that materialism con-
sistently relates to self-interest and contrasts with values associated with environmental concerns (e.g. Grouzet et al., 2005). Research
on environmental values also proposes that prosocial concerns connect to environmentalism (De Groot & Steg, 2007).

Kasser (2011) examined the association between Schwartz’s nation-level values and national indicators of law and policy and in
relation to social and environmental issues. The analysis of data originating from 20 affluent countries showed that national values
indeed explain a substantial degree of variance in societal rules, policies, and practices. Following Kasser (2016) idea, the topics that
emerge from citizens’ sustainability visions may be used as useful input in formulating policies for sustainability transition (see also
Gaede & Meadowcroft, 2016). For instance, policies that rely on family and community values may contrast with materialistic values
that relate to consumption. This accentuates that it is worthwhile to be aware of varying values when designing pathways for
sustainability transition. Furthermore, such insights are called for when seeking acceptance for policy measures that execute sus-
tainability transition. Scholars also recommend participatory engagement to include a multitude of values in decision-making
(Elelman & Feldman, 2018; Kenter et al., 2015).
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3. Materials and methods: Citizen visions reveal similarities and differences

The examined visions exhibit citizen topics, which go beyond specific actions and situations and guide the prioritisation or
evaluation of sustainability actions and policies. Topics evident in citizen visions and their relative weights reflect an order of
priority, which is similar to the hierarchical structure and relative importance of values (Schwartz, 2007). The upcoming section
introduces the visions data from 30 European countries and topic modelling as the method of analysis.

3.1. Data

We examine a dataset of 179 visions to review national differences and commonalities in citizen topics relating to sustainable
futures in European countries. The sustainability visions were formulated in national citizen vision workshops organised in the
context of an extensive European research project, ‘CIMULACT’, (Gudowsky, Sotoudeh, Bechtold, & Peissl, 2016, 2018; Repo,
Matschoss, & Timonen, 2017; Riisgaard and Schøning, 2017; Rosa, Gudowsky, & Warnke, 2018) which consulted 1088 lay citizens in
30 European countries between November 2015 and January 2016. The aim of these consultations was to produce visions of de-
sirable and sustainable futures in an attempt to involve citizens in the formulation of research and innovation agendas for the
European Union’s Horizon 2020 programme. The underlying idea of the vision-building process was the expectation that it would
reveal novel and deep insights into wider societal needs and the sustainability-related values of European citizens. Much emphasis
was placed on the recruitment of consulted citizens to ensure diversity in their national contexts and in order to include a wide array
of citizen perspectives. More specifically, the citizens were selected based on age, gender, educational and professional backgrounds
and place of residence (e.g. urban/rural) in order to include a large variety of the citizens in each country.

The process of each national workshop included several stages of open agenda setting and collaborative elaboration, highlighting
the collective rather than the individual character of the visions, and their underlying values instead of their technical content (see
Anderson et al., 2016; Kenter et al., 2015; Parks & Gowdy, 2013). The open and uniform method of producing the visions in each
national workshop created a unique dataset that enables a cross-country analysis of sustainability topics in Europe. The instructions
given to the citizens were very general, procedural and open in terms of contents as can be seen in the vision description in Example 1
and Appendix 1. In CIMULACT, the goal was to author descriptions of visions for desirable and sustainable futures. Divided into small
groups, citizens in each national workshop jointly created six sustainability visions reflecting the futures they desired (five in one
country). The visions extended to the year 2050 to ensure distanciation from current everyday life and included concrete examples of
what the vision would mean in practical terms for the citizens. The way the task was set in the workshops produced sustainability
visions that are of a positive character and solution-oriented. A short description of a vision is presented in Example 1.

Technology at society’s service

We live in a community of participation and of democracy. We choose our daily working hours and our contribution to the local
community. We have learned how to use our human and ecological consciousness at a critical stage for our real needs. Our level of
industrial and technological development allows us to better combine a shorter working day, time dedicated to child education
and a freely chosen contribution to our community.

I work 4 hours. This allows me to have lunch with my children and my partner in the community kitchen in our participatory
house. Then I spend some time with my daughter in the surrounding wood. I have started to get involved in participatory life in
various forms: drama workshops, sharing, platforms for information exchange with other communities, energy and waste man-
agement. Technology has become common property, freely available to everybody.

Example 1. Excerpt from citizen vision from Luxembourg: Technology at society’s service (Riisgaard, Schøning, & Consortium, 2017).
See Appendix 1 for complete vision.

The finalised vision is a narrative storyline of a desirable and sustainable future in 2050 regardless of whether or not it is feasible
from today’s point of view, while also describing how the vision differs from the present day. The idea of the multi-stage procedure of
citizen engagement was to empower participants to think that the future is something that can be shaped instead of being pre-
determined.

3.2. Method

The review of national similarities and differences in citizen foresight in 30 European countries is by no means an easy task due to
the large number and topical richness of the visions and their forward-looking yet often detailed character. While it is challenging to
identify shared topics in the extensive set of visions (see Repo et al., 2017; Warnke et al., 2017), it is indeed the rich content of these
visions that enables comparison. Previous comparisons of similar visions have attempted to go beyond simple categorisations, ac-
counting for cross-cutting topics (Civisti, 2011; Kaarakainen et al., 2015; Repo et al., 2017; Warnke et al., 2017), since each citizen
vision can range across several topics.

We apply the methodology of topic modelling (e.g. Blei, 2012) to analyse the large corpus to explore how topics are distributed
across the visions produced in each of the countries. Topic modelling is a quantitative methodology appropriate for the analysis of
natural language data such as the citizen visions, which were jointly written by more than 1 000 co-authors. Its background is in the
digital humanities and it has been applied in literary and historical analyses. Media studies have also examined how topics evolve
over time. Topic modelling makes it efficient to analyse considerable volumes of freely written texts that are not strictly structured as
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databases. Clusters of frequently co-occurring words then form ‘topics’ (Blei, 2012; Chang, Boyd-Graber, Gerrish, Wang, & Blei,
2009).

In practice, we used the MALLET tool for statistical natural language processing (Graham, Weingart, & Milligan, 2012; McCallum,
2002) to apply latent Dirichlet allocation (LDA), which is a generative and probabilistic statistical model, to the corpus. The analysis
took place in two steps. First, we performed an overall identification of topics from the full corpus of 179 visions in an iterative
process, in which we searched for a suitable number of topics. In order to study the differences between countries, we performed
several test runs with different numbers of topics. The criterion for finding a suitable number of topics was that they would represent
the data in a meaningful and communicative way. This encompassed how we, as researchers familiar with the corpus of sustainability
visions, could interpret the outcomes so that the topics make sense and commonalities and differences between countries can be
examined. We tested the data with 5, 6, 7, 8, 9 and 12 topics until we could identify six topics as the optimal number of topics for the
aims of this study.

4. Results: six topics to reflect citizen perspectives on sustainability

Using the methodology of topic modelling, we identified six sustainability-related topics in the citizen visions data. The relative
weights of the topics enable the identification of the most important citizen perspectives and contribute to an order of priority (see
Schwartz, 2007). Table 1 describes the topics, with the first column presenting the label of the topic and the second the Dirichlet
parameter, which indicates the relative weight of the topic in the corpus consisting of 179 citizen visions. The third column lists 20
key words for each topic, which are, together with additional modelling metrics, of key importance when labelling topics. We labelled
the topics ‘Education for future society’, ‘Scientific futures’, ‘Healthy rural families’, ‘Responsible consumption’, ‘City collectives’ and
‘Community power’.

The topic ‘Education for future society’ dominates the corpus, as can be observed from its high Dirichlet parameter. The topic
represents a broad view on education that guides societies towards sustainability and combines several aspects of life such as energy,
health, food, environment, work and resources. It is based on the role of education in making societies functional and resilient.
Education is an approach to embrace the future rather than limited to a specific educational plan or a special educational problem to
be solved. While the setting of the citizen engagement project can have an influence on its outcomes, education nevertheless emerges
as a key topic in the citizen visions, as is confirmed by a study comparing three citizen engagement projects, of which CIMULACT was
one (Repo & Matschoss, 2018).

The topic of ‘Scientific futures’ deals with technology and science that offers solutions to a broad range of societal issues such as
maintaining health in old age, and new modes of transportation. The topic of ‘Healthy rural families’ is concerned with families as
units of society living in remote or rural areas having developed skills and talents to live in healthy ways. ‘Responsible consumption’
has to do with ecological consumption choices and transition towards responsible energy forms such as water, solar and wind energy.

The urban topic of ‘City collectives’ is a counterpart to ‘Healthy rural families’. It deals with citizen collectives in cities, living
ecologically and networking, for instance by forming parents’ collectives to bring children to school ecologically. The topic involves
interaction and sharing as well as active dialogue with politicians. ‘Community power’ is a contrasting yet related topic, and has a
special focus on local decision-making and empowerment as well as bottom-up initiatives.

While our key finding shows that there is an overarching, education-oriented European approach to how citizens view the future,
examining the distribution of the other topics across countries also merits attention. When doing so, it is of key importance to
consider that the topics are of relative rather than absolute character due to the modelling methodology (e.g. Blei, 2012). This
essentially means that the findings relate to how emphasis on the same topics varies across countries. In other words, the modelling
methodology does not consider if there are differences in how a particular topic is interpreted or understood among any pair or group
of countries.

An examination of the second most important topics for each country indeed depicts differences in emphasis across countries and
groups of countries (see Table 2). The columns present the proportion of the topic in each country, and the figures of these pro-
portions sum up to 1.

Table 1
Sustainability topics and their key words.

Topic Dirichlet parameter Key words

Education for future society 2.6779 people education life society energy work vision social development future health system food
community environment time citizens resources children care

Scientific futures 0.2163 technology treatment science replaced pension information research cancer data scientific seniors
effective plastics application school alternative transportation proper born travel

Healthy rural families 0.1900 family healthy high families remote creative waiting talents universal medicine develop persons material
risk attention connected mind rural doctors happy

Responsible consumption 0.1794 ecological consumption instance longer treatment water solar products lower long health made
perspective term wind locally transition taxes ill responsible

City collectives 0.1628 school city ecological collective parents citizen politicians experience shared exchange dialogue grandpa
nowadays gardens unconditional respect cooperative working loss energies

Community power 0.1577 community power decision local supported making successful women bottom land group balance farms
special corporate colleagues communities cultural equality success
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In Table 2, we show the two most important topics for each country in bold. As could be expected from the dominance of the topic
‘Education for future society’ in the full corpus, this is the key topic in the visions in 29 of the 30 countries. Education as a topic,
therefore, does not explain national differences in visions, yet constitutes a dominant European approach towards sustainable futures.
Only in Slovakia is one topic (‘Scientific futures’, 0.557) more prevalent than that of education, but education ranks highly even
there.

The second most important topic in the visions data enables an identification of similarities and differences across groups of
countries in terms of sustainability perspectives. Fig. 1 illustrates the groups of countries according to the second most important
topic. The figure shows the particular focus on ‘Scientific futures’ in Cyprus, Czech Republic, Greece, Romania and Slovakia. The
Baltic States Latvia and Lithuania, as well as Austria, Croatia, Poland, Slovenia and Switzerland, emphasise the role of ‘Healthy rural
families’. The Nordic dimension of ‘Responsible consumption’ includes the Netherlands and Estonia in addition to Denmark, Finland,
Norway and Sweden. ‘City collectives’ are important in Belgium. Bulgaria, France, Italy and Luxembourg. ‘Community power’ is a
strong topic in Germany, Hungary, Ireland, Portugal, Spain and the United Kingdom.

5. Discussion

The distribution of topics mapped across the European countries appears very similar to that proposed by Inglehart (2006), 2008)
on values in general (Fig. 1). Inglehart’s model builds on value dimensions relating on the one hand to traditional and secular-rational
values and on the other to survival and self-expression values. Accordingly, Inglehart identifies key groups of countries: ‘Protestant
Europe’, ‘Catholic Europe’, ‘English speaking’ and ‘Ex-Communist’. Inglehart’s categorization overlaps in Catholic Europe on the part
of ‘Ex-Communist’ but not on ‘English speaking’. Schwartz’s (2007) cultural values approach produces similar results to Inglehart’s
model.

Our results find a close fit in Inglehart’s ‘Protestant Europe’ (‘Responsible consumption’ with Denmark, Finland, the Netherlands,
Norway and Sweden but not Estonia). ‘Catholic Europe’ to its ‘Ex-Communist’ part also fits well in the topic of ‘City collectives’
(Belgium, France, Italy and Luxembourg but not Bulgaria nor Spain). Further, the topic of ‘Community power’ brings together the
‘English speaking’ cultures in Ireland, Malta and the UK, which are joined by Germany, Hungary, Portugal and Spain.

It is the ‘Ex-Communist’ group that finds a slightly poorer fit in the modelling and is divided into two key topics. ‘Healthy rural
families’ brings together Croatia, Latvia, Lithuania, Poland, Slovenia, but also Austria and Switzerland, and ‘Scientific futures’ Czech
Republic, Slovakia and Romania but also Cyprus and Greece, which Inglehart’s model considers a culture of its own. Some ex-
communist countries are also dispersed across other topics: Estonia in ‘Responsible consumption’, Hungary in ‘Community power’,

Table 2
Distribution of the six sustainability topics across 30 countries.

Education for future
society

Scientific futures Healthy rural
families

Responsible
consumption

City collectives Community power

Slovakia 0.4397 0.5573 0.0002 0.0024 0.0002 0.0002
Greece 0.6146 0.3753 0.0094 0.0002 0.0002 0.0002
Czech Republic 0.6381 0.3394 0.0184 0.0003 0.0003 0.0036
Cyprus 0.6561 0.3358 0.0002 0.0002 0.0002 0.0075
Romania 0.6754 0.2025 0.0740 0.0003 0.0475 0.0003
Poland 0.4563 0.1002 0.4431 0.0002 0.0002 0.0002
Lithuania 0.6134 0.0039 0.3700 0.0002 0.0074 0.0050
Latvia 0.7555 0.0003 0.2436 0.0002 0.0002 0.0002
Switzerland 0.7952 0.0004 0.1932 0.0090 0.0003 0.0020
Austria 0.7240 0.0319 0.1227 0.0244 0.0967 0.0003
Croatia 0.8191 0.0601 0.1096 0.0020 0.0088 0.0003
Slovenia 0.8830 0.0016 0.0801 0.0255 0.0015 0.0082
Finland 0.5306 0.0003 0.0002 0.4685 0.0002 0.0002
Denmark 0.5804 0.0074 0.0001 0.3894 0.0211 0.0016
Norway 0.6425 0.0003 0.0002 0.3553 0.0002 0.0014
the Netherlands 0.6824 0.0015 0.0233 0.2925 0.0002 0.0002
Sweden 0.7702 0.0128 0.0003 0.2163 0.0002 0.0002
Estonia 0.9080 0.0210 0.0002 0.0625 0.0002 0.0080
France 0.5310 0.0002 0.0002 0.0070 0.4602 0.0013
Belgium 0.4838 0.0026 0.0527 0.0336 0.4271 0.0002
Bulgaria 0.6329 0.0069 0.0003 0.0042 0.3555 0.0002
Italy 0.6473 0.0026 0.0037 0.0130 0.2973 0.0362
Luxembourg 0.7451 0.0064 0.0033 0.0002 0.2448 0.0002
the United Kingdom 0.5721 0.0002 0.0002 0.0002 0.0002 0.4272
Ireland 0.5937 0.0004 0.0003 0.0003 0.0003 0.4050
Hungary 0.6316 0.0020 0.0181 0.0002 0.0019 0.3462
Germany 0.6638 0.0182 0.0397 0.0349 0.0038 0.2395
Portugal 0.6465 0.0179 0.0120 0.0003 0.1323 0.1910
Malta 0.7202 0.0003 0.0003 0.0474 0.0695 0.1624
Spain 0.8187 0.0004 0.0004 0.0004 0.0393 0.1408
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and Bulgaria in ‘City collectives’.
We consider the fit between the results and value studies to be relatively good. Yet differences exist and while the applied

methodology of topic modelling could explain them, as it contributed to more dimensions than are used in Inglehart’s model, it is
more likely that Inglehart’s general model on values should be considered to provide only general guidance to interpret the results.
Hence, a closer examination of the results must be carried out from the specific perspective of sustainability transition. Literature on
sustainability has considered the topics identified in our study in the following ways:

• Considering sustainability and its application to practice, ‘Education for future society’ is the widely-shared guiding idea for policy
makers on the direction for sustainability in Europe. Indeed, education is a long-standing ideal in Europe and the right to public
education has become a permanent part of European citizenship (Shore, 2000). In the visions examined, education forms a
collective and profound European identity and does not differentiate between countries.

• In’ Scientific futures’, the pathway to the future is shaped by science and technology, and their advances enable economic growth
through increased productivity and reduced cost as well as reduced environmental harms. It is anticipated that many scientific
disciplines will realise sustainability by designing solutions for the integration and utilisation of interdisciplinary knowledge and
tools. Thus, the direction for science and technology is open to collective interests and stakeholder negotiations of sustainability in
areas such as energy, medicine, transport and agriculture (Stirling, 2008).

• ‘Healthy rural families’ emphasises traditional values such as the importance of family, health and state support in uncertainties of
life. When focusing on rural development in ex-communist countries, past experiences of socialism still influence rural devel-
opments and family conceptions (Astor & Dompnier, 2017). Integrative problems such as inequality in the use of public health
services and social exclusion from possibilities for economic development are highlighted in a rural perspective. Applicable
studies show that shortcomings in public utilities contribute to migration from the countryside to cities (Bell, Montarzino,
Aspinall, Penezé, & Nikodemus, 2009) and that government representatives dominate policy formulation (Furmankiewicz,
Thompson, & Zielinska, 2010; Macken-Walsh & Curtin, 2012). Engagement with communities has been problematic as centrally-

Fig. 1. Second most important topics of citizen sustainability visions in 30 European countries.
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planned economics and extensive state intervention widely shape the mentalities of both civil servants and citizens. The lack of
experience in sectoral partnership and vested sectoral interests need to be addressed in order to achieve sustainability transition
that makes use of market mechanisms.

• The topic ‘Responsible consumption’ suggests that ecological rationality could be met with market-based processes (see Berg &
Hukkinen, 2011; Moser, 2016). The topic can be seen to reflect the basic market orientation of a liberal economy with a link to the
social and collective responsibility goals of the welfare state (Blekesaune, 2007). As the common approach of responsible con-
sumption, which regards consumers’ pro-environmental behaviour as a mix of self-interest and prosocial value orientation
(Bamberg & Möser, 2007), the topic emphasises societal-level functions such as the economy and energy issues for consumers.

• The desirable future is articulated as ‘City collectives’ in Catholic countries with relatively high self-expression values (except in
Bulgaria), interpreting traditional cultural norms in modern contexts. Belgium, France and Italy in particular are pioneers in
spatial policy (Deraëve, 2014; Power, 2016) in the urban context, and cities are often considered key actors in sustainability
transition (Bulkeley, Castán Broto, & Maassen, 2014; Evans, 2011; Hodson & Marvin, 2010; Matschoss & Heiskanen, 2017).

• ‘Community power’ as a topic is shared in several countries but perhaps for different reasons. In the English-speaking group,
Ireland and United Kingdom stress this topic, perhaps highlighting changes in societal organisation where practices of community-
led work have a long tradition, especially in the context of civic participation (Alexiou, Zamenopoulos, & Alevizou, 2013). In
Spain and Portugal and perhaps also in Hungary, community power may articulate economic concerns in times of economic
uncertainty. In Germany, the topic may refer to the transition towards a renewable energy system and emerging ‘bioenergy
villages’ all-around Germany, in which the electricity and heat supply of the village are based on renewable energy resources
characterised as community projects (Wüste & Schmuck, 2012).

Citizen visions on desirable and sustainable futures thus reflect topics that vary across countries and groups of countries. Cross-
country variation in values can partly explain these topics, which is useful to connect with emerging theoretical literature on sus-
tainability transition. In this way, an analysis of values complements reviews of structural economic and technological differences
between countries (see Geels et al., 2016). In the realm of policy-making, such analysis may provide well-founded directions in which
to guide sustainability transition that are more readily accepted by citizens in their respective countries.

6. Conclusions

We have addressed directions for sustainability transition by examining a unique set of sustainability visions from European
citizens and applying the methodology of topic modelling on these visions (Blei, 2012; Blei, Ng, & Jordan, 2003). While citizen
visions of the future exhibit a universal character, they are for practical reasons often attached to their originating countries. The
examined citizen visions on desirable and sustainable futures were developed in 30 European countries, which embeds them cul-
turally and institutionally. We argue that the visions relate to the contexts in which they were created, and that the contexts might
inspire certain types of citizen visions over others.

In this article, we have connected geographical perspectives on sustainability transition (e.g. Hansen & Coenen, 2015; Truffer
et al., 2015) with the social perspective of citizens’ visions. The results provide a novel contribution for better understanding of
topical sustainability differences between groups of countries, thereby facilitating more appropriate selection of policy targets and
measures to advance sustainability transition. Considering citizen concerns is a good starting point for formulating publicly accep-
table transition policies, and thereby provide stability and longevity to transition.

A key finding is the strong and unchallenged European view of education as key in the future sustainable society. Education
represents ideals of European sophistication, knowledge and development and holds a strong position in the values of European
citizens. While the overarching sustainability topic of education covers all countries, other topics relating to citizen desires for
sustainability are also prevalent and vary between countries and groups of countries. Our analysis also highlights citizens’ interest in
science and technology in solving sustainability issues, responsible consumption, and community concerns. Nationally sensitive
analysis is apt to broaden the scope of policy formulation as it brings forth the nationally-embedded cultural values and institutional
settings in which European transition policy operates.

The results indicate that citizens approach sustainability transition differently across the European countries. Comparative studies
on values support the validity of these differentiating results, and further analysis and policy should also consider contextual factors
that relate to geographical sustainability transition. In addition, the relation between citizen preferences and collective behaviour is a
key issue and merits further attention. Indeed, assessing the socio-geographical dimensions of citizen topics and their underlying
values as well as connecting them to insights into sustainability transition provides opportunities to pursue pathways that vary across
countries and groups of countries. The overarching citizen topic of education is certainly something that policies seeking sustain-
ability transition should consider. In Europe, there is a great cultural foundation on which to educate people about the relevance of
sustainability, and thereby build public support for changes in policy as well as in lifestyles.

At the same time, there also appear country-specific attached topics. Our study has identified five such topics and connected them
to literature on sustainability transition. Acknowledging that there are nationally-embedded values that contribute to alternative
sustainability transition pathways helps to argue for varying sets of policies across countries and groups of countries. In policy
formulation, the citizen topics and values identified may be used to stimulate discussion on a set of varying yet also partly shared
directions for sustainability transition across countries (see Asheim & Coenen, 2005; Hall, 2001; Robinson et al., 2011). It would be of
similar interest to examine citizen perspectives within countries or across regions transcending countries. In conclusion, we em-
phasise that a uniform European policy on sustainability transition is not to be sought for with the exception of suitable education.
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Instead, geographically and contextually inclined varieties of policies on transition may provide publicly better-supported and
thereby situationally more implementable pathways for sustainable futures.
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