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Executive Summary 

Responsible regional innovation systems do not exist on their own, but are embedded in their regions and 
the wider context. This report presents six techno-moral scenarios for the three domains on which the 
RRI2SCALE project operates: intelligent cities, intelligent energy and intelligent transport. These six 
scenarios will be used to play the RRI2SCALE version of the JCR SES game (Tasks in WP3). When the game is 
played, the scenarios depict potential research & innovation trajectories and their impact on policy, socio-
economic and environmental level and show weak societal signals. In addition to the scenarios, the regional 
context is taken into account in preparation for the game, while wider contextual factors are embedded 
during the game when the game master brings in these elements in order to change the game dynamics. The 
game enables the players to explore future possibilities in research & innovation trajectories in the region 
and does so in a safe space.  

After the regional validation of the presented scenarios by the citizens in the next step of the project, and 
consequent adaption of the scenarios, the RRI2SCALE version of the JCR SES game will be played in multi-
stakeholder dialogues in the four regions that are engaged in the RRI2SCALE project. These regions are Crete 
in Greece, Galicia in Spain, Overijssel in the Netherlands and Vestland in Norway. In addition, cross-regional 
dialogues will be organised. Thereupon, analysis of these dialogues will identify challenges, issues and 
concerns associated with the integration of responsible research and innovation (RRI) measures into regional 
research and innovation settings and will propose ways for development of regional Research & Innovation 
agendas.   

The development of the scenarios is based on input from the previous deliverables (D1.1, D1.2, D1.4 and 
D2.1)12 and additional information from relevant other literature as well as a series of online meetings with 
the regional stakeholders and experts with knowledge from the three domains and future thinking methods. 
This information provided systematic input for determining the parameters for the six scenarios. Thereupon, 
it was possible to develop the six scenarios.  

Each scenario is based on two axes, with the first contrasting the level of intervention in regional innovation 
policy (ranging from adaptive versus rigid) and the second contrasting the level of citizen participation 

                                                           
1 Moghadam-Saman, S., Coenen, L. M. A., Benneworth, P., Dijkstra, A., Wintjes, R., & Panori, A. (2020). D1.1: The Regional 

Dilemma: report on how EU regions integrate RRI in Territorial R&I Landscape. RRI2SCALE (Grant Agreement No 
872526).  

Fellnhofer, K., Angelidou, M., Psarra, F., Trentafili, K., Politis, C., Panori, A., . . . Benneworth, P. (2020). D1.2 – RRI integration: 
1st Good Practices Compendium. A COLLECTION OF GOOD PRACTICES depicting RRI integration into Territorial 
Development. First edition. RRI2SCALE project.  

Panori, A., Hauschildt, C., Chapizanis, D., Bakratsas, T., & Altsitsiadis, E. (2020). D1.4: Large scale regional citizen surveys 
project. RRI2SCALE project (Grant Agreement No 872526).  

Angelidou, M., Politis, C., Psarra, F., Trendafili, K., Fellnhofer, K., Bakratsas, T., . . . Buongiovanni, C. (2020). Deliverable 2.1: 
Report on the identification of emerging territorial trends, drivers & potential impacts. RRI2SCALE project (Grant 
Agreement No 872526). 

2 References will be given in full for the first time, thereafter, references will be abbreviated, for example, as Name et al. 
(year)  
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(ranging from high versus low). In the regions, the level of intervention in regional innovation policy and the 
level of citizen participation in regional decision-making processes will differ and will reflect previous 
experiences with RRI practices and democratic governance processes. In particular, efficiency plays a role in 
decision making or governance processes; possibilities for regional governments relate to actionable options; 
and, it depends on what regional governments can do or not. The storylines of the six scenarios are presented 
in Chapter 7.  
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1. Introduction 

Techno-moral scenarios show the wider impacts, moral values and concerns at stake for innovation in an 
engaging, narrative form.3 In this report, the process and results based on objective 2.2 from the Grant 
Agreement are described.4 The objective is to develop six techno-moral scenarios depicting potential 
Research & Innovation trajectories, and their consequent impact on policy, socioeconomic and 
environmental level, as well as the inferred weak societal signals.  

The scenarios created in this deliverable will be used in the RRI2SCALE version of the JCR Scenario Exploration 
System (SES) game.5 The SES game was originally developed by Laurent Bontoux and colleagues at JCR 
Brussels and has been successfully adapted for many applications. The game is a tool for futures thinking.6 
The RRI2SCALE version of the game will be played as part of Multi-stakeholder Dialogues (Task 3.2) organised 
in the four regions Crete (Greek), Galicia (Spain), Overijssel (the Netherlands) and Vestland (Norway) and 
cross-regional dialogues (Task 3.3). Outcomes will assist regional stakeholders in their formulation of future 
strategies and roadmaps (WP4). By playing the game, the stakeholders experience possible future situations.  

The scope in the game is that responsible regional innovation ecosystems do not exist on their own but are 
embedded in trends, drivers and impacts both at the international or European level, as well as at the national 
and regional level. Regional innovation ecosystems exist within these extended contexts. The role of 
scenarios is to provide a start for an exploration of future possibilities. The scenarios will assist the players in 
comprehending how their own strategies affect and are affected by others’ strategies and actions. The game, 

                                                           

3 Boenink, M., Swierstra, T., & Stemerding, D. (2010). Anticipating the interaction between technology and morality: A 
scenario study of experimenting with humans in bionanotechnology. Studies in Ethics, Law, and Technology, 4(2). 
doi:10.2202/1941-6008.1098 

Swierstra, T., Stemerding, D., & Boenink, M. (2009). Exploring Techno-Moral Change: The Case of the ObesityPill. In P. 
Sollie & M. Düwell (Eds.), Evaluating New Technologies (Vol. 3, pp. 119-138): Springer Science+Business Media 
B.V. 

4 Grant Agreement RRI2SCALE project, no. 872526 (2019)  
5 Bontoux, L., & Bengtsson, D. (2015). 2035 Paths towards a sustainable EU economy Sustainable transitions and the 

potential of eco-innovation for jobs and economic development in EU eco-industries 2035 (EUR 27376 EN; doi: 
10.2760/80294)  

Bontoux, L., Bengtsson, D., Rosa, A. B., & Sweeney, J. A. (2016). The JCR Scenario Exploration System - From Study to 
Serious Game. Report 93. Journal of Future Studies(20 (3)), 93-108. doi:10.6531/JFS.2016.20(3).R93 

 Bontoux, L., Sweeney, J. A., Rosa, A. B., Bauer, A., Bengtsson, D., Bock, A.-K., . . . Watson, R. (2020). A Game for All Seasons: 
Lessons and Learnings from the JRC’s Scenario Exploration System. World Futures Review, 12(1), 81-103. 
doi:10.1177/1946756719890524 

6 Bontoux et al (2020)  
Synthesi Consulting, JCR Brussels, & VU Amsterdam. (2017). Future nano-RRI application and techno-moral scenarios. D3.2 

NANO2ALL. Retrieved from http://www.nano2all.eu/wp-content/uploads/files/NANO2ALL%20-%20685931%20-
%20D3.2.Future%20nano-RRI%20application%20and%20techno-moral%20sc....pdf 

 

http://www.nano2all.eu/wp-content/uploads/files/NANO2ALL%20-%20685931%20-%20D3.2.Future%20nano-RRI%20application%20and%20techno-moral%20sc....pdf
http://www.nano2all.eu/wp-content/uploads/files/NANO2ALL%20-%20685931%20-%20D3.2.Future%20nano-RRI%20application%20and%20techno-moral%20sc....pdf
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in which the players take on a role, provides the safe space to do so. This report portrays in total six scenarios, 
two for each of the three domains intelligent cities, energy and transport.  

JCR SES Game in RRI2SCALE 
The SES game is a 3 hour-long board game played with five players and moderated by a game master. The roles 
represent the four groups of stakeholders in the quadruple helix model: government, research, business and civil 
society. The fifth role is the public voice, representing the voice of citizens. The players, affiliated with one of the 
three domains of intelligent cities, intelligent transport or intelligent energy, prepare for their role based on the 
regional information describing the regional characteristics, trends, techno-moral values and dilemmas. Then they 
play the first round with the help of the first scenario. Guided by the game master, the players perform actions and 
react to each other. Various cards, for instance, regional dilemmas, trends and developments regarding the three 
domains, or worldwide megatrends, will be brought in by the game master and will change the dynamics of the 
interactions between the players. After the first round, the public voice speaks out and can reward players that took 
into account regional citizens’ interests in the best way. A second round is played based on a second scenario. At the 
end of this round, the public voice speaks out again. Finally, a debriefing takes place, and players evaluate and reflect 
on insights gathered. 

 

As said, the scenarios are derived from and inspired by trends and drivers in the three intelligent domains 
and general drivers, trends and megatrends. However, to be able to identify territorial futures for the four 
regions Crete, Galicia, Overijssel and Vestland, we propose to include the regional context as well at the start 
of the game. This will enable the players to focus on regional relevance.  

According to Frank Kupper7, one of the developers of the SES game about nanotechnology in the Nano2All 
project8, the strength of the game is that participants experience the dynamics of an innovation system. By 
playing the game in a role of a stakeholder, they start actions or support actions from other stakeholders. It 
is a validated way of experiencing complexities of an innovation system and learning to deal with 
dependencies of other stakeholders. The scenarios for the SES game, therefore, will have to be and are, 
general, which enables open and flexible ways of dealing with the situations. Playing the game and including 
the regional context will provide insights into regional and specific considerations related to the three 
themes. In addition, other contextual information will provide a general context brought in during the game. 

 

                                                           

7 Kupper, F. (2021) Techno-moral scenarios/Interviewer: A. M. Dijkstra. 
8 Synthasi Consulting et al. (2017) 
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Timeframe for the game 
Typically, the game is played in a three-hour session. Below is a possible outline of the steps when played with 
participants in-person  

1. The game master welcomes the participants and gives an explanation (10 minutes) 
2. The players prepare for their role (20-30 minutes) 
3. The first round based on the first scenario is played under guidance of the game master (45-60 minutes) 
4. The second round based on the second scenario is played (45-60 minutes)  
5. A reflection and debriefing take place; a short evaluation is held. The game master thanks the participants 

(20-30 minutes).  

1.1. Outline of the report 

The next Chapter contains a description of the methods and process towards the scenarios.  

In Chapter 3, trends and drivers in the four regions and the values, needs and concerns that play a role in 
these regions are described. The chapter ends with a description of regional dilemmas.  

In Chapter 4, general socio-economic, technological, environmental and political aspects of European 
societies envisioned in 2030 are described.  

Chapter 5 provides an overview of trends and drivers for the three domains intelligent cities, energy and 
transport.  

The total, inspired the systematic design of the six scenarios in Chapter 6 which will guide the regional 
stakeholders and other participants when they play the game.  

Finally, in Chapter 7 the storylines of the scenarios are presented.  
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2. Methods 

In this chapter, the steps are described which preceded the writing process of the scenarios.  

 Overall process 

In order to collect all relevant information that can inform the scenarios and enable the RRI2SCALE version 
of the game to be played, the following overall process was followed. In Figure 2, an overview of this process 
is provided.  

 

Figure 1.  Overv iew overal l  approach and  process  

Input from the previous deliverables (D1.1, D1.2, D1.4 and D2.1)9 in the RRI2SCALE project was summarized 
and synthesized with additional information which was gathered from relevant other literature, such as grey 
literature. This grey literature included reports, papers and other information dealing with either the domains 
intelligent cities, energy or transport, or, the regional developments and strategies in research and 
innovation. In addition, a series of online meetings were held with regional stakeholders, experts in the three 
domains or in the field of regional innovation, and interviews were held with experts with knowledge about 
futures thinking methodology and the JCR SES game in particular. All information enabled developing the six 
scenarios.   

 

 Writing process regarding the report 

The following steps were taken when writing the report. Chapters 3 to 5 were composed based on the 
previous deliverables and the additional collected information. Chapter 3 describes the regional context 
and will be used by the players in the JCR SES game to prepare for one of the five roles in the game. The 

                                                           

9Moghadam-Saman et al. (2020)  
Fellnhofer et al. (2020)  
Panori et al. (2020) 
Angelidou et al. (2020) 
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players will prepare for this role at the start of the game. This chapter also highlights techno-moral 
considerations for each region. Chapter 3, 4 and 5 contain information that the game master can bring in 
during the game, in order to change the dynamics of the interactions between the players. Chapter 3 also 
includes a description of various regional dilemmas. Chapter 4 provides an overview of worldwide trends, 
while Chapter 5 describes trends and developments for the three domains (intelligent cities, intelligent 
energy and intelligent transport). These worldwide trends and domain-specific developments and trends 
will provide the game master with additional tools to change the game dynamics. 

 

 Writing process regarding the scenarios  

The following steps were taken when writing the scenarios. Scenarios had to be general descriptions to 
enable use in the four different regions. The two scenarios for one domain had to contain contrasting 
information. In each scenario, a general introduction was followed with a focus on societal, economic, 
technological, environmental and political elements. Based on the analyses of the regional and worldwide 
trends, general parameters as well as key parameters for each domain were identified, and thereupon, for 
each domain (cities, energy and transport) the techno-moral scenarios were written. 

In all, these steps lead to a more systematic, insightful and diverse understanding of the input for the six 
techno-moral scenarios.  
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3. Regional contexts 

In this Chapter, regional contexts for the four regions Crete, Galicia, Overijssel and Vestland are described. 
Also, expectations for regional innovation in the next 5 to 10 years are provided and regional techno-moral 
dimensions are described with help of values, needs and concerns. Finally, in each region, several regional 
dilemmas are identified. The regional contexts will be used in the game, at the start, when the participants 
will prepare for their roles.   

 

 Regional context for Crete 

This section portrays the context for Crete in Greece when participants are playing the SES game.10 After a 
few key characteristics of the region Crete, an overview is provided of trends and drivers for the region 
regarding the three domains intelligent cities, energy and transport as well as RRI-practices11 in place. 
Thereupon, developments in the next 5 to 10 years are described, followed by regional concerns, values and 
needs. The section ends with regional dilemmas in Crete.  

 

3.1.1 A short description of the region of Crete  

Key characteristics12 

- Crete has been part of Greece since 1913. The current Regional 
Authority was established in 1987. In 2010 Crete became one of the 
13 Decentralised Administrations during the reform of the 
administrations nationwide. In 2019, the social-democratic party, the 
Panhellenic Socialist Movement, was re-elected and stayed in office. 
Crete Regional Council is led by the Regional Governor and has 51 
members. Four vice-governors and theme governors assist the 
Regional Governor.   

                                                           

10 Sources, for example, Moghadam-Saman et al. (2020); Fellnhofer et al. (2020); Panori et al. (2020); Angelidou et al. 
(2020); with additional input from meetings and regional policy documents.  

11 RRI-practices are related to, for example, the six dimensions of RRI distinguished by the European Commission, which 
are: public engagement, gender, science education, open access, ethics and governance. How regions relate to 
these dimensions in practice is briefly described.  

For more information, see also, Schuijff, M., & Dijkstra, A. M. (2019). Practices of Responsible Research and Innovation: A 
Review. Science and Engineering Ethics, 26(2), 533-574. doi:10.1007/s11948-019-00167-3;  

Stilgoe, J., Owen, R., & Macnaghten, P. (2013). Developing a framework for responsible innovation. Research Policy, 42(9), 
1568-1580. doi:10.1016/j.respol.2013.05.008 

12 Moghadam-Saman et al (2020)  
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- The total population is about 635,000 inhabitants. The region is the 5th most populated region, 
housing about 6% of the Greek population. The capital is Heraklion, with more than 157,000 
inhabitants.   

In Table 1, a summary of plans, trends and drivers in Crete regarding the domains of intelligent cities, 
transport and energy and which RRI-practices are in place is provided. 

Table 1 .  Plans ,  t rends and dr ivers  in  Crete 13 

Intelligent cities Smart city policies in Greece only recently started gaining ground within the national 
policy agenda (through the “A. Tritsis” Programme, first released in 2020). As a result, 
during recent years intelligent cities have not been high in the policy agenda of the 
Crete Region.  

Within the Crete Region, however, the Municipality of Heraklion has been an 
international frontrunner for over a decade now. In 2011, the municipality convened 
its first Smart City Committee and in 2015 the second one. In 2016, this committee 
completed Heraklion’s Smart City Strategy. The strategy includes representation from 
various quadruple helix stakeholders and individual experts. For Heraklion’s Smart City 
Strategy, citizen participation is considered of utmost importance and aims for the 
development of solutions for increased participation via digital tools; better connection 
of households to the internet; introduction of smart mobile devices, social media and 
living labs.  

Intelligent energy In 2019, Greece adopted the National Energy Climate Plan (NECP). The objective is to 
have a minimum share of 35% based on renewable energy sources by 2030. It also 
states that the electrical system of Crete will be connected to the national energy 
system before 2030. Besides, in 2016, Crete initiated a regional energy plan, and the 
Energy Strategy of Crete was presented in 2016. This strategy includes various 
scenarios for Crete’s energy system. It shows that Crete can reduce CO2 emission by 
80% in 2050.  

Intelligent 
transport 

Concerning transport, Crete mainly relies on national strategies (Greece’s National 
Transport Strategy - NST). In 2019, Crete approved a Strategic Environmental Impact 
Study concerning the NST plan. Sustainable efforts for transport aim to raise 
awareness, stimulate walking and cycling, and increase the use of biofuels (e.g., 
Covenant capacity project).  

RRI-practices In Greece, stakeholders are often involved, but the inclusion of individual citizens is 
challenging. Greeks join professional associations rather than other types of 
volunteerism and social activism. Citizen participation is low (around 14%). However, 
during recent years, solidarity groups and activities have been rising considerably. An 

                                                           
13 Sources, for example, Moghadam-Saman et al. (2020); Fellnhofer et al. (2020); Panori et al. (2020); Angelidou et al. 
(2020); with additional input from meetings and regional policy documents. 
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example is the use of citizen science to monitor Crete’s state of wetlands as part of a 
WWF project. Bottom-up activism is rising due to concerns about tourism. 

The RIS3 strategy indicates a late-stage opening of the process to wider public 
consultation. Other examples show mainly reactive engagement processes. Attention 
to sustainability dimensions is rising. There are signs for attention and interest for RRI 
in practice. 

 

3.1.2 Expected overall developments in Crete in 5 and 10 years  

After synthesising the above findings and consulting the Region of Crete, it appears that the following 
developments are highly possible with the next 5 to 10 years. 

Table 2 .  Expected deve lopments  in  Crete in  5 to  10 years  

Intelligent cities The number of smart city initiatives is expected to grow. An example of such a foreseen initiative 
is installing sensors to measure urban noise so noisy streets can be transformed into pedestrian 
zones.  

Local policy-makers are expected to become more familiar with and aware of smart technologies’ 
benefits and thus undertake related action. Examples are smart recycling bins in Rethymno and 
controlling parking slots.  

Smart city technologies could feed with data the regional decision making, e.g. related to culture, 
transport and events. Besides, they could improve access to government services.  

The development of smart public services could improve social inclusion by creating better 
policies for marginalised groups, such as the elderlies or disabled people.  

Intelligent energy Both at the national and the local level, policy-makers aim to reduce CO2 emissions. They will try 
to make Crete’s electricity grid more sustainable and connect it to the national grid. Furthermore, 
electrification and efficiency practices will be promoted.   

Intelligent transport Two considerably large investments in the transportation infrastructure of Kriti are the 
construction of the North Kriti Road Axis (200 km) and the new airport in Heraklion (Kastelli), 
which is estimated to handle more than eight million passengers per year.  

Tourist attractions could be connected to nearby cities by smart and environmentally friendly 
transport modes, such as electric buses or trains and autonomous cars. 

Smart transport could be promoted via ITC applications. Besides that, digital tools could be used 
to renew driving licenses.  
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3.1.3  Techno-moral dimensions in Crete 

Finally, according to survey data,14 ad-hoc research, and the discussions with the Region of Crete, several 
moral values, needs and concerns can be identified as playing a role in regional decision making processes. 
These are summarised below:  

Values 

- Levels of trust in various stakeholder groups can vary strongly. From the survey data, the highest level 
of trust is seen for researchers working for universities [4.28 with 3 being the mid-point of the scale], 
while trust in NGOs is the lowest by far [1.88]. Small and medium companies and gender-balanced 
governing bodies are relatively well trusted, and levels of trust for governmental bodies (regional and 
local), large companies and civil society organisations are at or just above the mid-point of the scale.  

- According to survey data, many people in Crete are opponents to the idea of promoting innovation 
regardless of its impact on well-being (55%) and gender equality (55%). Besides, people in Crete are 
opposed to the idea of promoting innovation when it requires access to their personal data (65%). 

- In 2020 the Regional Council of Crete formed the Regional Committee for Gender Equality. This 
committee is preparing the Regional Action Plan for Equality. However: 

o MoRRI classifies Greece as a country performing below average in all RRI dimensions.15 
o Especially for Crete, Saitakis (2013) mentioned that ‘low level of morale within the research 

community’ could threaten the regional research and innovation programmes. 
- Locals feel that the research conducted within Crete’s research institutes is often not aligned with the 

region’s needs and priorities. 
- Family is the basic social unit of Cretan (and Greek) society. The phenomenon of individuals migrating 

away from Crete is quite unusual. Usually, sons and daughters live with their families until they get 
married. In addition, young generations tend to take over the traditional business of their family.  

Needs 

- There is some interest in participating in public discussions and decision-making processes related to 
smart cities, energy, and transport. In particular, people in Crete found monthly meetings a reasonable 
choice.   

- Many people believe that wind turbines have a negative visual effect. As a result, they can deteriorate 
Cretan landscape’s beauty and thus, reduce revenues from tourism.  

Concerns 

- Many smart city projects can be implemented only in densely populated cities, where there are 
government capabilities and economic activity density. Crete has many small and declining settlements 

                                                           
14 Panori et al. (2020) 
15 Strand, R., Spaapen, J., Bauer, M. W., Hogan, E., Revuelta, G., & Stagl, S. (2015). Indicators for promoting and monitoring 

responsible research and innovation: report from the expert group on policy indicators for responsible research and 
innovation (9279431692). Retrieved from 
http://ec.europa.eu/research/swafs/pdf/pub_rri/rri_indicators_final_version.pdf 
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in its mountainous areas. Besides, the installation of the smart city infrastructure is costly. As a result, 
some (or most) smart city projects can be implemented only in larger cities, such as Heraklion, Chania 
and Rethymnon.  

- It is very difficult to justify smart transport services' costs with good coverage in Crete’s extended 
mountainous areas with small and declining settlements, even though they face difficult access and 
insufficient transport connection with major cities. 

- People in rural areas have lower digital skills. Only 35% of Greek people in those areas has basic digital 
skills.  
 

3.1.4  Main dilemmas in Crete 

Based on the analysis above, several dilemmas that will play a role in the next 5 to 10 years could be 
identified. Each dilemma is given in one sentence, whereupon, sides of the dilemma are detailed.  

 

Regional Dilemma #1 Mass tourism versus Environment and Cultural heritage 

The dilemma in one sentence: To what extent should regional innovation policy promote mass, revenue-
generating tourism at the expense of sustainable, place-based development and culture? Where is the ‘sweet 
spot’ between costs and benefits? 

One side of the coin: Tourism is a critical sector to the success of the Cretan economy.  

- Tourism and trade contribute to the Cretan economy by a 35% share each, followed by real estate with 
approximately a 10% share, and agriculture with 9% share. 

- Cultural tourism constitutes one of the four pillars in the region’s RIS3 strategy. 

The other side of the coin: Mass tourism and over-tourism are risking the destruction of historical heritage, 
urban fabric, and the traditional bonds that bring together local communities over a shared identity. 
Moreover, they create significant sustainability risks, such as public health concerns, overcrowding of public 
spaces, lack of access to green infrastructure and traffic pollution.  

- Tourism development in Crete follows the general trend of mass summer tourism in Greece. This has 
been aggravated by the loosely controlled development of touristic infrastructure, turning tourism, in 
several cases, into a hazardous degradation factor for the natural environment. 

- Several grass-roots initiatives aiming to protect and preserve the local cultural heritage have taken 
place in the last decade. Their actions extend from simple entertainment to cultural activism.16   

                                                           
16 For instance, three similar initiatives have been active in Heraklion, focusing on selected decadent areas of the old city: 
The urban festival “Atheati Poli” (the invisible city), the Lakkos Project and the activities of the Environmental Association 
of Aghia Triada. The architecture of the old city, the stories surrounding the buildings, their use and the people that lived 
and worked in them, as well as their role in the creation of urban public space and modern daily life are part of these 
initiatives’ interests and demands. Source: https://www.mdpi.com/2571-9408/2/3/116/pdf  

https://www.mdpi.com/2571-9408/2/3/116/pdf
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- Several digital applications have been developed to promote the cultural heritage and the historical 
monuments of Crete. These include: (i) an information kiosk in Heraklion that uses of ICT to present 
local sights; and (ii) digital exhibitions offered by the Historical Museum of Crete17 and (shortly) by the 
Archaeological Museum of Chania.18 Finally, the Municipality of Heraklion has developed a platform 
called Citizens4Heraklion, where citizens can find information on local volunteer teams and events 
(2019). 

 

Regional Dilemma #2 Innovation in production, distribution and operation versus Traditional family 
businesses in the Agro-Food sector 

The dilemma in one sentence: To what extent should traditional, family-based SMEs in the Agro-food sector 
be supported by regional policies and funds despite their relatively low innovation capacity? 

One side of the coin: Family-based SMEs in the agro-food sector are typically enterprises with a low capacity 
for innovation.  

- Indicatively, family businesses are more prone to appoint family members into roles that they do not 
have the skills or training for.19  

- The agro-food complex is one of the pillars of the region’s current RIS3 programme. Hence, upgrading 
products and the innovativeness of this sector is a priority. 

- Conventional cultivation methods usually entail environmental pollution and loss of profits. Becoming 
more innovative will make local agro-businesses more environmentally friendly and competitive. 

The other side of the coin: Family is the basic social unit of the Cretan (and Greek) society. Small family-
based enterprises are prevalent in the region’s agricultural sector. 

- The phenomenon of individuals migrating away from Crete is quite unusual. Usually, sons and 
daughters live with their families until they get married, unlike the Northern European tradition.20    
Besides, young generations tend to take over the traditional business of their family.21 

 

                                                           
17 Monopoli. (2020). Retrieved from https://www.monopoli.gr/2020/11/09/stin-poli/ekdiloseis-stin-poli/428067/to-

istoriko-mouseio-kritis-erxetai-sto-spiti-sas-online/ 
18 Efsyn. (2020). Retrieved from https://www.efsyn.gr/efkriti/koinonia/245473_mesa-sto-2021-tha-leitoyrgisei-neo-

arhaiologiko-moyseio-hanion  
19 NI Business Info. (2020). Retrieved from https://www.nibusinessinfo.co.uk/content/advantages-and-disadvantages-

family-businesses  
20 Family and Social Life in Crete. (2020). Retrieved from http://www.holiday-

crete.com/culture_family_en.html#.YIsZXKFcLyR 
21 People of Crete. (2020). Retrieved from https://www.sfakia-crete.com/sfakia-crete/people.html 
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Regional Dilemma #3 Extroversion and competitiveness in Research & Innovation versus Responsible 
Research and Innovation dimensions 

The dilemma in one sentence: Would it be wise or desirable to operationalise and realise the full potential 
of Crete’s already advanced RTDI system through regional innovation policy, at a time when RRI values are 
still moderately embedded in R&I initiatives and citizens’ conscience? 

One side of the coin: Crete region presents considerable dynamics and an excellent record in R&I initiatives, 
as well as a high degree of extroversion. 

- Crete island is deemed one of Greece’s few regions with advanced RTDI activities, infrastructures, and 
human capital.  

- Local stakeholders [including the Region-of-Crete (RoC)] have created an institution to support 
innovation, called Observatory of Innovation & Entrepreneurship of Crete. It collects relevant data, 
conducts reports, generates indicators, and supports the diffusion of information.22  

The other side of the coin: Not incorporating RRI dimensions in R&I initiatives may increase social inequality. 

- In 2020 the Regional Council of Crete formed the Regional Committee for Gender Equality. This 
Committee is preparing the Regional Action Plan for Equality. However: 

- MoRRI classifies Greece as a country performing below average in all RRI dimensions. 
- Especially for Crete, Saitakis (2013) mentioned that ‘low level of morale within the research 

community’ could threaten the regional research and innovation programmes. 
- Besides that, locals feel that the research conducted within Crete’s research institutes is often not 

aligned with the region’s needs and priorities.23  
- According to the survey data, many people in Crete are opponents to the idea of promoting innovation 

regardless of its impact on well-being (55%) and gender equality (55%). 
 

Regional Dilemma #4 Smart city & transport initiatives versus Inter-regional inequalities  

The dilemma in one sentence: To what extent should regional innovation policies invest in the digitalisation 
of government and transport services in the rural areas of the region, considering a potential low uptake (due 
to low digital skills and declining mass of population and economic activities) in these areas? How will 
decisions in these domains impact inter-regional inequalities? 

One side of the coin: Smart city initiatives and digital government services can create important welfare 
benefits for city dwellers.  

- Smart city applications can improve some key quality-of-life indicators by 10 to 30%.24 

                                                           

22 Entrepreneurship of Crete. (2020). Retrieved from https://docplayer.gr/2583923-Paratiritirio-kainotomias-
epiheirimatikotitas-entrepreneurship-of-crete-ovinne.html 

23 Personal communication March 2021 
24 McKinsey. (2018). Smart Cities. Retrieved from 

https://www.mckinsey.com/~/media/McKinsey/Industries/Capital%20Projects%20and%20Infrastructure/Our%20
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The other side of the coin: The inequality between urban and remote or rural areas, as well as between 
wealthy and more impoverished areas may increase.  

- Critical mass of population and activities: Many smart city projects can be implemented only in 
densely populated cities, where there are government capabilities and economic activity density. Crete 
has many small and declining settlements in its mountainous areas. Besides, the installation of the 
smart city infrastructure is costly. As a result, some (or most) smart city projects can be implemented 
only in  larger cities, such as Heraklion, Chania and Rethymnon. 

- Low physical connectivity between urban/rural areas: Following the previous line of thinking, it is very 
difficult to justify the costs of the provision of smart transport services with a good coverage in Crete’s 
extended mountainous areas with small and declining settlements, even though they face difficult 
access and insufficient transport connection with major cities. 

- Low digital skills in rural areas: Citizens in rural areas have lower digital skills. Only 35% of Greek 
people in those areas has basic digital skills.  
 

Regional Dilemma #5 Renewable Energy Sources vs Natural Environment 

The dilemma in one sentence: To what extent should regional policy protect the region’s rich natural 
environment and protected areas against its great potential for renewable energy production? 

One side of the coin: Crete should use more Renewable Energy Sources (RES) to reduce CO2 and export 
energy. 

- The Greek government promotes the electrical interconnection of Crete to the national grid. These 
developments will lead to higher penetration of RES to leverage Crete’s favourable weather conditions 
since they will no longer be subject to production constraints. 

- In doing so, the region can eventually reduce its CO2 emission level by 80% till 2050 (compared to 
2005). 

- The Greek Regulatory Authority for Energy (RAE) has earmarked extensive districts on the island as 
suitable for developing wind parks25 (Figure 2). 

                                                           

Insights/Smart%20cities%20Digital%20solutions%20for%20a%20more%20livable%20future/MGI-Smart-Cities-
Full-Report.pdf 

25 GeoPortal. (2020). Retrieved from https://geo.rae.gr/ 
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Figure 2.  Map of  Crete featur ing areas  l i censed for  the deve lopment of  wind parks  (green 
co lor)  and areas  under eva luation for  the potential  deve lopment  of  wind parks  (ye l low co lor)  

Greek Regulatory Authori ty  for  Energy (RAE) .  

 

The other side of the coin: Wind turbines can threaten tourism and raise environmental and safety concerns. 

- Many earmarked locations fall within or very close to natural habitats and areas protected by 
international treaties (Natura2000).26 Wind turbines are prone to noise disturbances, reduce the local 
bird population, et cetera.  

- Many people believe that wind turbines have a negative visual effect. As a result, they can deteriorate 
Cretan landscape’s beauty and thus, reduce revenues from tourism.  

 

Regional Dilemma #6 Oil drilling versus Tourism 

The dilemma in one sentence: How can the region minimise risks on public health, tourism and natural 
environment while promoting economic competitiveness based on oil drilling? 

One side of the coin: Oil and gas drilling can boost the local and national economy and enhance the geo-
strategic position of Greece. 

- In 2018 an international consortium was awarded concessions to explore and exploit offshore blocks 
southwest and west of Crete. 

The other side of the coin: In case of an accident in the oil industry, the impact on tourism and natural 
environment will be severe. 

                                                           
26 Pros and cons of Wind Energy. (2020).  Retrieved from https://www.conserve-energy-future.com/pros-and-cons-of-

wind-energy.php  

https://www.conserve-energy-future.com/disadvantages_windenergy.php
https://www.conserve-energy-future.com/disadvantages_windenergy.php
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- Once the oil is spilt into marine environments, it is extremely rare to recover more than 20% of the oil, 
even in ideal conditions.27 

Regional Dilemma #7 Traditional versus Smart transport connection with the new central airport 

The dilemma in one sentence: Τhe region of Crete should promote traditional modes of supra-local 
connection with the new (under construction) airport, or should it also invest in supra local connected and 
automated transport (e.g. multimodal travel options, shared mobility solutions, demand-responsive 
transport, autonomous cars)? 

One side of the coin: The new airport should be connected to nearby cities by traditional transport methods, 
such as cars, taxis and municipal buses. 

- The airport in Kastelli will replace the current Nikos Kazantzakis airport in Heraklion and is estimated to 
handle more than eight million passengers per year, enhancing the already very advanced touristic 
activity in Crete. The construction was recently initiated, and it is scheduled to be completed by 2025. 

The other side of the coin: The new airport should be connected to nearby cities by smart and 
environmentally friendly transport modes, such as electric buses or trains and autonomous cars. 

 

  

                                                           
27 https://www.greenpeace.org/usa/global-warming/issues/oil/  

https://www.greenpeace.org/usa/global-warming/issues/oil
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 Regional context for Galicia 

This section portrays the context for Galicia in Spain.28 After a few key characteristics of the region Galicia, 
an overview is provided of trends and drivers for the region regarding the three domains intelligent cities, 
energy and transport as well as for RRI-practices. Thereupon, developments in the next 5 to 10 years are 
described, followed by regional concerns, values and needs. The section ends with regional dilemmas in 
Galicia.  

 

3.2.1 A short description of the region Galicia  

Key characteristics29 
- Galicia is one of the 17 autonomous regions of Spain since the 

country became a democracy in the 1970s. The Spanish 
Constitution was accepted in 1978. The region’s Statute of 
Autonomy was ratified in 1981.  

- The total population is about 2,7 million. It is the fifth most 
populated region in the country. The majority of the 
population in Galicia lives in rural areas.  

- The political capital of the region is Santiago de Compostela 
(97,000 inhabitants) while the city Vigo is the most populated 
of the region (294,000 inhabitants). 

 

 

In the table below, a summary of plans, trends and drivers in Galicia regarding the domains intelligent cities, 
energy and transport and which RRI-practices are in place is provided.  

 Tab le  3 .  P lans ,  trends and dr ivers  in  Gal ic ia 30 

Intelligent cities Various cities (e.g. Santiago de Compostela and Vigo) are involved in smart city projects, for 
example, the SMARTiAGO project in which Santiago de Compostela is involved. It aims to 
implement a Smart City Roadmap applied to heritage cities with help of ICT, citizen security, 
efficiency and environmental and health.  

Santiago de Compostela is also involved in the EU project Smarter Together (2016-2021) as well 
as in the 2019 published Integrated Replication Strategy. Smart solutions are envisioned in five 
areas, amongst others, citizen and stakeholder engagement via an urban living lab. In Vigo, in 
2014, a smart cities plan for smart mobility and intelligent parking was adopted.  

Intelligent energy Galicia is one of the leading regions in Spain regarding renewable energies. The region’s RIS3 
strategy emphasized energy generation from renewable sources as well as from marine 

                                                           
28 Sources, for example, Moghadam-Saman et al. (2020); Fellnhofer et al. (2020); Panori et al. (2020); Angelidou et al. (2020); 
with additional input from meetings and regional policy documents. 
29 Moghadam-Saman et al. (2020); Angelidou et al. (2020) 
30 Angelidou et al. (2020); with additional input from meetings and regional policy documents. 
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renewable energy. In 2005 Galicia approved the first Galician strategy to address climate change 
via reducing Green House Gases.  

In 2019, three important strategy documents were published. First, the Strategy for Circular 
Economy dealing with the period from 2019-2030 was accepted. It prioritizes six resources for 
stimulating circular economy actions. Second, also the Galician Energy and Climate Change 
Strategy was adapted which described the roadmap to climate neutrality in 2050. It works with 
so-called Working Tables which are sector specific strategies to include stakeholders. In addition, 
also the Integrated Regional Energy and Climate Plan 2019-2023 was accepted. 

Intelligent transport In Vigo, in 2014, a smart cities plan for smart mobility and intelligent parking was adopted while 
also in Santiago de Compostela smart and sustainable mobility is one of the topics.  

RRI-practices In 2017, Galicia joined the Training Axis of the Spanish Open Government Partnership. In 2020, 
Galicia was the first autonomous region to install its own Act on Social Economy. One of its key 
dimensions is citizen empowerment. With regard to RRI implementation developments towards 
participatory modes of government seem promising, albeit that the RIS3 document describes a 
late-stage and more ad-hoc involvement of citizens in the strategy development mainly focused 
on validation and less on a more integrated participatory approach.  

For smart city practices, however, more participatory approaches are undertaken or planned, 
while in energy and transport approaches these are still limited.  

Regarding RRI dimensions, outcomes of the MORRI project characterised Spain as performing 
above average for half of the RRI-dimensions, although the outcomes also contradict each other. 
For Galicia, the regional RRI maturity is analysed as modest.  

 

3.2.2 Expected overall developments in Galicia in 5 and 10 years  

After synthesising the above findings and consulting the region of Galicia, it appears that the following 
developments are highly possible with the next 5 to 10 years. 

Table 4 .  Expected deve lopments  in  Gal ic ia  in  5  to  10 years  
Intelligent cities - Digital solutions could be connected to smart cities  
Intelligent energy - Renewable energy has to be implemented also at regional level 

- Renewable energy will be debated because implementation will often not benefit 
citizens themselves 

Intelligent 
transport 
 

- Elder people with specific needs are living more often in rural areas. In the next 5 to 10 
years they also need to be able to make use of the facilities which are now only in the 
cities available.  

- Ageing is changing the mobility of the systems. For the strategic directions.  
- Digitalization is important: e.g. solutions for medical assistant which can connect health 

service to rural areas so they do not have to move.  
- Rural mobility to rural areas. There are different transport systems needed in the cities 

and the rural areas. For example, an app for special transport and special groups or 
distant groups could be developed.  
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3.2.3 Techno-moral considerations for the Region Galicia 

The following techno-moral considerations can be identified as playing a role in regional decision making 
processes:31 

Values 

- In the rural areas there is a strong sense of community  
- According to the respondents from the survey, citizens should have the possibility to actively 

participate in decision making processes [3.99 = above midpoint of 3 on a five-point scale]   
- According to the survey data, people have a limited level of trust in big companies and regional 

government. The highest trust is for researchers working for universities [4.17], and the lowest level of 
trust is placed in regional government [2.79] while respondents indicated a bit higher level of trust in 
local government [3.08 which is just above the midpoint of the scale]. Trust in large companies is just 
below the midpoint level of the scale [2.97] 

Needs 

- Based on the survey results, citizens indicated that they want to participate more actively on a regular 
base 

- To increase impacts from innovation and to increase awareness of potential benefits of innovation for 
SMEs and citizens.  

Concerns 

- The high rate of unemployment (14%) is reason for concern. 
- In addition, the region takes the burdens of generating wind energy, but does not receive the benefits.  
- The population is ageing rapidly.  
- Ageing and urbanisation are a concern for well-being in the rural areas. 

 

3.2.4 Main dilemmas in Galicia 

Based on the analysis above, several dilemmas that will play a role in the next 5 to 10 years could be 
identified. Each dilemma is given in one sentence, whereupon, sides of the dilemma are detailed.  

 

Regional Dilemma #1 Fishing causes environmental challenges but is an important sector to preserve 

The dilemma in one sentence: Fishing (and other maritime activities) is an important sector to preserve, as 
it offers jobs and is part of the culture, but it also has environmental costs in terms of over-fishing and water 
pollution.  

 

                                                           
31 Sources: Angelidou et al. (2021); Panori et al. (2020) 
OECD (2019). Regional Development Policy. Retrieved from https://www.oecd.org/regional/regionaldevelopment.htm 
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One side of the coin: Fishing is part of culture, and way-of-life and offers jobs. 

The other side of the coin: Over-fishing comes with environmental costs. Furthermore, EU regulations are 
key to follow. New law is a threat to the fishing industry and, also, Brexit is and will be having impact and 
leads to discomfort.  

 

Regional Dilemma #2 How to deal with mass tourism? 

The dilemma in one sentence: Mass tourism, in particular the rise of rural tourism is a challenge for 
environmental, economic and socio-cultural aspects in the region but also is an important source of income 
in the region. 

One side of the coin: Mass tourism is causing closures of small family farms and increases a depopulation of 
farming land.  

- It is less felt in Galicia, and more generally in Spain, because Galicia normally only attracts many tourists 
in a few months per year in the Summer.   

- More particular, the dilemma is only in certain areas an issue. For example, in Porto which is close by 
and in Portugal, tourism is a bigger problem. 

- In Santiago de Compostela, on specific days, it is too busy while also tourism is a problem in July 
because the city is too hot. 

The other side of the coin: 

- A challenge is to try to stretch the tourism season to other months so that it is less busy in the summer 
period.  

- Rural tourism offers the possibility that empty farms can be rented to tourists.  
- Tourism is part of the regional policy strategies while, for example, policy strategies for smart cities are 

often decided at the state level. 
- Wind energy location of turbines can cause conflicts with the efforts for tourism or also with the fishing 

companies.   

Regional dilemma #3. Wind energy production does not benefit the region 

The dilemma in one sentence: Wind energy production in the region is high, but despite that, the energy bill 
for the citizens in the region is increasing.  

One side of the coin:  
- Galicia is a net producer of wind energy. However, the benefits go to the big companies instead of 

benefitting the region, while at the same time the costs for energy for the local population is increasing. 
This is related to the governmental structure in Spain with autonomous regions but where some topics 
fall under national government. This structure makes wind energy more controversial under the local 
population.  

- In addition, energy benefits are not visible in the region, because the biggest producers of energy in 
Spain are exploited by companies who are not from the region (four multinationals). These policies are 
less transparent while energy is more expensive for citizens than it is in other regions.  
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- The region carries the consequences of the pollution by the bigger companies.  
Two of the biggest power plants are about to be closed due to environmental issues, which will cause 
jobs losses. How are economic impact and social impact related to each other? 

- An additional question is what type of sustainable energy would be better for the region: wind mills or 
solar power?  

The other side of the coin:  
- Some smaller companies and innovative start-ups have indicated to have an interest and wish to 

change to sustainable energy sources. 
- These change to sustainable energy sources could be implemented with help of participation efforts. 
 
Regional dilemma # 4. How to deal with lower visible benefits for citizens in the region from intelligent 
energy? 

The dilemma in one sentence: Energy benefits are not visible in the region, because biggest producers of 
energy in Spain are exploited by companies who are not from the region (four big multinationals). 
Therefore, benefits for individual citizens are less clear while energy is more expensive for citizens than in 
other regions. What are social versus economic consequences? And, more general: how to deal with 
industrial transition versus energy transition? 

One side of the coin:  

- The region carries the consequences of the pollution by the bigger companies.  
- Restructuring polluting industries could harm jobs. 

The other side of the coin:  

- How to make SMEs, local community efforts and results or options for the region more visible?  
- What impact will closing of some of the businesses have on the energy costs for citizens? 

   

Regional Dilemma #5. How to deal with urban-rural disparities? 

The dilemma in one sentence: In fragile rural areas the benefits from applying high technology by 
intelligent cities or intelligent transport are not felt. This can cause more inequality between urban and 
rural communities.  

One side of the coin:  

- Several initiatives regarding intelligent cities will mainly benefit urban communities and will have less 
benefits or no clear benefits for citizens in rural areas.   

Other side of the coin:  

- Due to the policies, rural communities may be left behind, or they feel urged to move to the urban 
centres which could even aggravate the rural problems.  

- At this moment, about 50% of the Galician population lives in urban areas versus about 50% living in 
rural areas. In particular, the elderly population still in mainly living in the rural areas. They may have 
difficulties with implementing high-tech applications in the three domains.   
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Regional Dilemma #6. How to change the view of citizens towards government and politicians?  
The dilemma in one sentence: In general, there is a lower level of trust in local and regional government. 
How to deal with trust towards the local and regional government?  
One side of the coin:  
- Regional government has high competences, power and capabilities, but citizens show lower levels of 

trust in regional government than in local government (for example, at the municipality level).  
- Experiences of the past have shown that cases of corruption led to lower trust levels. There is a lack of 

transparency in how policy processes are done.  
- What is needed for improving governmental practices? 
- The local government is more trusted and it is closer to citizens and SMEs, but at the same time, local 

governments have limited power, budgets and capabilities to support innovation policy and initiatives 
concerning, for example, smart cities innovations.  

- Local government would have an advantage in engaging local community, but lacks capabilities to do 
so. 

The other side of the coin:  
- A strong regional government means it has autonomy to develop regional specific strategies and invest 

and support in innovative initiatives and engaging citizens and SMEs. 
- More insights of, and engagement in, how decisions are taken and considerations are taken into 

account will increase transparency of the policy making processes.  
- To also to consider is that regional government is seen as more interested to support large companies 

than the citizens’ interests.  
 

Regional Dilemma #7 How to deal with low levels of benefits of digitalisation for local citizens and SMEs? 

The dilemma in one sentence:  SMEs and citizens do not see the benefits of digitalisation, but they do feel, 
see and fear the costs in terms of jobs lost from automation.  
One side of the coin:  
- Often, innovation and digitalisation are seen as the same development and both are considered to 

mainly benefitting large companies.  
- Innovation support is something large companies often apply for. It favours their efficiency and profits, 

but it will reduce employment. 
The other side of the coin:  
- Benefits of innovation and digitalisation for SMEs and citizens are not visible 
- In addition, SMEs and citizens are often not aware of the potential. This regards both innovation 

support as well as personal benefits. Although the innovation start-ups would enable, could benefit 
society and its individual citizens. 

 

Regional Dilemma #8: How to deal with the need to a green transition?  

The dilemma in one sentence: Often, ecological issues are more academic and urban issues than rural and 
citizens’ issues. It is needed that citizens comply with the regulations, but there is low awareness of the 
environmental issues in practice. And therefore, actions are not as effective as they can be.  
One side of the coin:  
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- Not always, the needs for environmental actions are that clear for citizens. How could citizens’ 
awareness in practice be addressed? For example, contributing to water reduction at home seems not 
necessary because it is raining a lot. How to address this topic to citizens? 

The other side:  
- In rural areas awareness and needs for change are arriving later than in the urban areas. 
 
 
 
  



         

 

 

Techno-moral scenarios for territorial R&I futures in the domains of intelligent cities, energy and transport. 
Deliverable 2.2 for the RRI2SCALE project (April 2021).  

Page  27 

 

 

 Regional context for Overijssel 

This section portrays the context for Overijssel in the Netherlands.32 After key characteristics of the region 
Overijssel, an overview is provided of trends and drivers for the region regarding the three domains 
intelligent cities, energy and transport as well as for RRI-practices. Thereupon, developments in the next 5 to 
10 years are described, followed by regional concerns, values and needs. The section ends with regional 
dilemmas in Overijssel.  

 

3.3.1 A short description of the region Overijssel  

Key characteristics33 
- The Province of Overijssel is a region with a diverse socio-

economic profile consisting of commercial services, trade, 
logistics and industrial manufacturing in and around the cities and 
agriculture and leisure in the countryside. Health, higher 
education and government sectors are concentrated in the larger 
cities.  

- The total population of Overijssel is 1,163,000. It is the sixth most 
populated province in the Netherlands, housing about 6.6% of 
Dutch population. The province consists of two sub regions West-
Overijssel and Twente. 

- The political capital is Zwolle (126,000 inhabitants), while 
Enschede is the largest city with 160,000 inhabitants.  

 

 

In the table below, a summary of plans, trends and drivers in Overijssel regarding the domains intelligent 
cities, energy and transport and what RRI-practices are in place is provided.  

Table 5 .  Plans ,  t rends and dr ivers  in  Over i j sse l 34 

Intelligent cities The three larger cities (Zwolle, Enschede and Deventer) participate in national projects such as Digital 
Government. However, enthusiasm for smart cities implementations has been tempered by the high 
costs and modest results. Municipal e-services are standardized through national regulation and 
deployment programmes. Research projects in this domain usually are initiated by the higher education 
institutes and/or private parties funded by national or European subsidy schemes. 

In the EU’s Digital Economy and Society Index, the Netherlands is ranked 4th. Overijssel has an above 
95% coverage in digital connectivity due to a successful privately run investment scheme in fibre 
infrastructure. 

                                                           
32 Sources, for example: Moghadam-Saman et al. (2020); Fellnhofer et al. (2020); Panori et al. (2020); Angelidou et al. (2020); 
with additional input from meetings and regional policy documents. 
33 See: Moghadam-Saman et al. (2020); Angelidou et al. (2020) 
34 Sources: Angelidou et al. (2020); personal communication with regional policy officers; policy documents. 



         

 

 

Techno-moral scenarios for territorial R&I futures in the domains of intelligent cities, energy and transport. 
Deliverable 2.2 for the RRI2SCALE project (April 2021).  

Page  28 

 

 

There are a few projects where smart technology plays a key role, for instance, with apps. 

- The SPACE53 Ecosystem and the Aerial Uptake project, both focusing on Unmanned Aerial 
Vehicles (drones). 

- Crowd management using crowd tracking in the city (retail) centres.  
- The SensHagen project, which is a citizen-led initiative measuring air quality with sensors. 

At the regional level, no specific policies on smart cities and/or smart technology are in place. The main 
aim therefore is to gradually increase and raise awareness for smart technologies in the region. The 
province supports smaller communities with sharing best practices and expertise.  

The COVID-19 pandemic ignited a national campaign to inform Dutch citizens about nearby corona 
outbreaks. An app was co-developed with support from University of Twente and tested in the region 
Twente. Such direct citizen communication is orchestrated with national means. 

Intelligent energy National goals for greenhouse gas emissions are in place (Climate Act 2019). The associated sectors – 
agriculture, housing, industries, transport - have agreed what they will do to contribute to achieve 
these climate goals.  

Overijssel contributes to the implementation of the national energy transition objectives by its two 
energy sub regions (Twente and West-Overijssel) that have recently developed two regional energy 
strategies (RES). These RES plans propose local-based scenarios for solar, wind and geothermal 
renewable energy generation for 2030 and 2050. The implementation of the RES plans has to be 
presented and adopted in the first half of 2021; NIMBY issues play a role.  

Overijssel is hosting various pilot projects on smart energy grid planning, energy peak shaving, 
temporary storage and hydrogen applications for heavy duty transport. These are based on the so-
called Energy Transition Acceleration Agenda. Targeted energy innovation support is provided by the 
EFRD Operational Programme East-Netherlands, loans, venture capital and launching customer ship of 
Overijssel. 

Intelligent transport Smart mobility in Overijssel is related to traffic safety behaviour, smart technology for freight and public 
transport and sustainability measures. Transport policies often relate to traffic congestion, while also 
the national road transit transport corridors are a major source of greenhouse gasses. Measures are in 
place to stimulate residents to go to work by bike while focussing on behaviour change (project 
Optimising Use and Twente Mobile) as well as optimising bike infrastructure (F35); Integration of 
mobility modes is also promoted, for example, at public transport hubs (P&R at train & bus stations). 

More recently, private electro-mobility is stimulated via national tax allowances, while electrical driven 
buses were stimulated in the new public transport concessions that are carried out by the regional 
authorities. Data driven transport impact control at city level and autonomous cars are expected to be 
the next step in intelligent transport policies.  

MAAS – Mobile as a Service – is piloted in Twente by taxi companies who transport people with 
disabilities and aims to make daily commuting more sustainable with use of apps (e.g. book and pay). 
Since this kind of special taxi service concerns many daily travel movements, even small changes make 
significant differences35.  

                                                           
35 Goan. (2020). Retrieved from https://www.twente.com/global-goals/9-industry-innovation-and-infrastructure/goan-

toekomst-mobiliteit-twente 
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The COVID-19 pandemic has impacted daily commuting and the regional transport systems in the region 
as the demand dropped severely. Also, after the pandemic, a majority of the office work is expected to 
shift to the digital home office for several days per week.  

RRI-practices In the first Regional Innovation Strategy for Smart Specialisation (RIS3) for 2014-2020, public and 
stakeholder engagement received modest attention. In the Operational Programme based on this RIS3,  
priority has been given to economic recovery by business sector innovation. Following a broader 
transition towards sustainability and societal challenges at national (turning towards mission-driven 
innovation) and EU level, in the new RIS3 strategy social inclusion, societal challenges and sustainability 
are getting more emphasis. A so-called mirror-group, a group of representatives from different 
stakeholder groups in the province consulted to provide feedback at regular intervals,  will be 
established for the EFRD Operational Programme 2021-2027 to assess performance regarding RRI 
principles. In EU funded projects, which are for example granted to the University of Twente, bringing 
RRI in practice is stimulated at the project level.   

In the Democracy Index, the Netherlands is ranked 11th.  

 

3.3.2 Expected overall developments in Overijssel in 5 to 10 years 

After synthesising the above findings and consulting the region (province) of Overijssel, the following 
developments are highly possible with the next 5 to 10 years. 

Table 6 .  Expected deve lopments  in  Over i js se l  in  5  to  10 years  
Intelligent cities 
 

- For all smart cities initiatives beyond local e-government services, legislation and implementation 
is lagging behind. In the next 5 to 10 years, more awareness for data privacy, security and other 
ethical aspects of smart citizens applications will be stimulated. However, the role for regional 
policy is limited. The province can facilitate, with communities-of-practice, new e-government 
legislation and digital standards of the national government, and it can support making 
applications also available for smaller municipalities or those that lag behind.  

- It is unclear what the role for citizens at regional of local level could be and if any such role is 
envisioned.  

 
Intelligent energy 
 

- The RES strategies are the leading policies and focus on the energy transition process. Important 
are certain pre-conditions given by the national government such as: 

o The climate agreement has to be implemented; 
o Citizens have to participate, with 50% ownership and local engagement. NIMBY 

experiences have to be taken into account. 
 

Intelligent transport 
 

- There is a continuous effort to stimulate employers’ projects on increasing bike-use for work 
traffic.  

- No significant changes in the transport system are expected in the future, although transport as 
such will be easier accessible36.  

                                                           

36 Openbaar vervoer in Twente kan een stuk beter. (2020). Retrieved from 
https://www.tubantia.nl/haaksbergen/openbaar-vervoer-in-overijssel-kan-een-stuk-beter~a48943e1/ 

Popkema, M., & Kampen, H. (2019). Leren in een living lab: de organisatie van leerprocessen bij fietslessen aan nieuwe 
Zwollenaren (Learning in a living lab: de organisation of learning processes in the case of cycling lessons for new 

https://www.tubantia.nl/haaksbergen/openbaar-vervoer-in-overijssel-kan-een-stuk-beter%7Ea48943e1/
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- There are minor changes expected for increasing bike-use. Zero-emission strategies for freight 
transport to city centres will be implemented.  

- In the public transport sector a low level of participation of citizens is expected. At this moment, 
only one example of collective citizen participation, a car-sharing project, is known.  

 

3.3.3 Techno-moral dimensions for the region Overijssel  

The following techno-moral considerations can be identified as playing a role in regional decision-making 
processes.37 

Values 

- In the RRI2Scale 2020 large scale survey, respondents from Overijssel indicated to largely trust various 
groups of stakeholders. According to the survey data, trust is highest for researchers working for 
universities [3.63 on a five-point scale with 3 being the mid-point], gender balanced governing bodies 
[3.68] and civil society organisations [3.65]. Governmental parties, NGOs and small and medium 
businesses are also trusted [between 3.30 and 3.45 on average which is above the midterm scale of 3] 
and trust is lowest in large companies [2.88].  

Needs 

- The respondents valued the possibility for participation. Respondents indicated that citizens should have 
the possibility to actively participate in the design [3.63] and evaluation [3.75] of regional innovation, 
preferably on a yearly base via direct communication, online and open events.  

- One of the challenges for participation is to select topics which reflect alternative scenarios and choices 
to discuss.  

Concerns 

- According to the survey and another Overijssel citizen panel38 regional citizens are concerned about 
keeping up the level of social welfare and economic prosperity after the Covid-19 pandemic. Massive 
national government support schemes cannot prevent that the private sector is severely hit by the 
lockdown measures. People are afraid to lose their jobs. Economic recovery measures will be taken at all 
levels in order to ’exit the crisis in an investing mode’. 

                                                           

inhabitants of Zwolle). Retrieved from Zwolle: https://smartcyclingfutures.nl/wp-content/uploads/2020/03/CVS-
paper-Popkema-en-Kampen-Leren-in-Living-Lab-Fietsen-geeft-Vrijheid-.pdf 

Popkema, M., Kampen, H., & De Vor, F. (2019). Lessen uit een living lab: de ontwikkeling van de regionale fietsroute 
Dalfsen-Zwolle (Lessons from a living lab: the development of a regional cycling route Dalfsen-Zwolle). Retrieved 
from Zwolle: https://www.windesheim.nl/onderzoek/onderzoeksthemas/technologie/area-development/smart-
cycling-futures 

37 Sources: Panori et al. (2020); policy documents, interviews with regional stakeholders;  
Benneworth, P., Schulze-Greiving, V., & Konrad, K. (2019). Knowledge bases and responsibility within regional innovation 

systems: reflections from the Twente region. European Planning Studies, 27(12), 2491-2509. 
doi:10.1080/09654313.2019.1635086 

38 Panori et al. (2020) 
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- Regional investments will concentrate on the energy transition, in particular, the demands given in the 
RES strategies, which is finding locations for wind and solar energy production and implementing large 
isolation schemes for houses. 

- Smart city and e-government development will likely profit from the ‘digital turn’ in the daily urban 
system of working and consumption in the long run. Yet, data privacy issues and ethical questioning 
about a panoptic dominance of government at city or village level might block an overly optimistic 
expectation of ‘smart solutions’ to citizens. In the short run, reclaimed freedom of movement and ability 
to travel abroad after the lockdown and mass vaccination is key priority to Dutch citizens. 

- Regarding smart mobility, an undecided question will be whether the regional and local public transport 
companies can reclaim enough passengers. Because of the COVID-19 pandemic, many commuters have 
switched to either using their private car, or, work from home. In freight transport, more sustainable 
solutions are required, such as bicycle couriers.  

- Another topic is if citizens will come back to retail shops around the corner instead of online shopping 
with its negative side-effect of many 24/7 package delivery vans. 

- There is not much debate at all on the implications of new technologies. Pragmatism and a down-to-
earth view of the matter reign. As a result, the impact of new technological infrastructures for transport, 
urban living environments and energy transition is not visible to the average citizen and awareness is 
lacking until major interventions are required in the citizens’ immediate environment which causes 
NIMBY responses. Then citizen involvement is too late.  

 

3.3.4 Main dilemmas in Overijssel 

Based on the analysis above, several main dilemmas that will play a role in the next 5 to 10 years could be 
identified. Each dilemma is given in one sentence, whereupon, sides of the dilemma are detailed.  

Regional Dilemma #1: How to implement national energy transition policies at the regional level? 

The dilemma in one sentence: How can the region contribute to the 2050 ambition of the Dutch national 
government to implement the national transition agenda? In particular, what role is there for citizens in 
implementing this agenda?  

One side of the coin: The national government has set a transition agenda for 2050 regarding energy 
transition goals, which has to be implemented in all Dutch regions including in the two energy regions of 
Overijssel. These are the RES-plans. The agenda is based on EU policies and will be leading. Which means the 
agenda is top-down driven. The risk of NIMBY actions will increase and the lack of ownership may arise.  

The other side of the coin: At the implementation level, at the level of local municipalities, there are 
possibilities for citizen-participation by means of tailored and to-the-point sustainable solutions for the 
energy transition. Local communities have asked citizens to participate in sessions making plans for 
implementing the energy transition. The next steps will make the plans more tangible. The challenge is to 
balance the demands from the national government and at the same time get support for the energy 
transition plans in practice. How should citizens be included in this process? And how can ownership and 
active participation become worthwhile.  
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Regional dilemma #2: How to deal with over-representation of business-driven high-tech solutions within 
the regional innovation programmes while social impacts of such investments are neglected? 

The dilemma in one sentence: How can the region implement high-tech solutions for economic benefits and 
at the same time meet the needs of society at the regional level? How does the pandemic change dynamics?  

One side of the coin: High-tech companies are aiming for high-tech solutions in, for example, the intelligent 
cities domain and the intelligent transport domain. These high-tech solutions, for instance, an increasing 
digitalisation of services seem needed and have been accelerated during the current pandemic. However, do 
high-tech solutions offer the expected benefits? How to take care of the local needs, as keeping shops open 
in the city centres. After a year of continuous lockdowns people are eager to not depend on digital solutions 
anymore.   

The other side of the coin: Concerns at the local level in the region are focusing on keeping living standards 
at the same level and returning to normal again. Some companies in the region did well during the pandemic. 
However, others struggle to survive or already have failed to survive. The cultural sector and the tourism 
sector are suffering huge losses.  

 

Regional dilemma #3: How to improve low performance of RRI-related key areas like gender equality?  

The dilemma in one sentence: The Netherlands, and also the region Overijssel, is low performing on values 
as gender equality and inclusiveness. These values have been identified as key in Responsible Research and 
Innovation policies at the EU-level. How to change the existing practices?   

One side of the coin: The region Overijssel is – as many regions in the Netherlands – a low performing region 
regarding values as gender equality and inclusiveness. This is visible at all decision-making levels. Fewer 
women hold decision-making positions than men and this unbalance is more visible in the business sector 
than in governmental organisations. In this respect, the region follows the Dutch trend of low performance 
compared to the EU level. At this moment, current efforts to improve gender balance and inclusiveness do 
not seem to have much effect. One reason given is that there are not enough qualified applicants and 
innovative projects run by women or minority groups.   

The other side of the coin: One way of solving the issue is setting quota for women and representativeness 
from minority groups for formal positions in the local government. This would mean that men will have fewer 
chances than they used to have. At the same time, in the Dutch culture there is a lot of doubt if such actions 
would have any positive effect. For EU projects, however, gender balance has become a key criterion and a 
cut-off point for financing.   

 

Regional dilemma #4: How to engage citizens in innovative actions for societal challenges?  

The dilemma in one sentence: In EU-funded programmes it is mandatory to call for public consultation. 
However, the response is often limited to the same usual suspects: only a few representatives from 
stakeholder groups will respond to these invitations and participate. How to increase engagement levels?   
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One side of the coin: Stakeholders that do participate often are directly involved in the projects and benefit 
from those consultations. They are often responsible for the implementation of the projects, and, therefore, 
accept both related benefits and risks. Also, the objectives for innovation are tightly bound to business 
strategies and not necessarily related to the more broadly defined societal challenges.  

The other side of the coin: There is more interest in participatory actions for the topic of energy transition 
than for intelligent transport or intelligent cities. This interest may have to do with NIMBY behaviour of 
individual citizens. In addition, Dutch are inclined to delegate their trust to local and regional governmental 
parties and expect those parties to defend their interests in the democratic decision-making processes. In 
some more infrastructural technical domains, however, it is the nation state and national parliament that 
decides on such matters. Meaningful citizen participation, in all three domains, needs perseverance and 
collective action to be successful. In particular, for instance, in contested infrastructural plans.  

 

Regional dilemma #5: How can measures for smart city policies be encouraged when public responsibilities 
for the topic are unevenly distributed between policy levels.  

The dilemma in one sentence: For all smart cities initiatives beyond local e-government services, legislation 
and implementation is lagging behind. In the next 5 to 10 years, more awareness for data privacy, security 
and other ethical aspects of smart citizens applications will be stimulated. However, the role for regional 
policy is limited.  

One side of the coin: The province can facilitate, for instance, with communities-of-practice, new e-
government legislation and digital standards of the national government. It can support making applications 
also available for smaller municipalities or those lagging behind. 

The other side of the coin: It is unclear what the role for citizens at regional of local level could be and if 
any such role is envisioned.  
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 Regional context for Vestland  

This section portrays the context for Vestland in Norway.39 After a few key characteristics of the region 
Vestland, an overview is provided of trends and drivers for the region regarding the three domains intelligent 
cities, energy and transport as well as for RRI-practices. Thereupon, developments in the next 5 to 10 years 
are described, followed by regional concerns, values and needs. The section ends with regional dilemmas in 
Vestland.  

 

3.4.1 A short description of the region Vestland  

Key characteristics40 
- Vestland county is located in the western coast of Norway and was 

created in January 2020 as a merger of the two counties Hordaland 
and Sogn og Fjordale.  

- The total population is about 636,000. It is the third most 
populated region in the country housing about 12% of the total 
population of Norway.  

- The administrative centre is the city of Bergen (284,000 
inhabitants) which is the second largest city in Norway (after Oslo).  

  

 

In the table below, a summary of plans, trends and drivers in Vestland regarding the domains of intelligent 
cities, energy and transport and RRI-practices in place is provided.  

Table 7 .  Plans ,  t rends and dr ivers  in  Vest land 41 

Intelligent cities Bergen is aiming to transforming the city into an energy-smart city with reducing greenhouse gas 
emissions in: 1) land-use and transport; 2) energy in buildings; 3) consumption and waste; 4) 
adaptation to future climate change; and 5) improving the physical environment. For example, 
SmartCityBergen is a public-privately financed innovation smart city hub. For 2030, a transition 
towards a climate-smart society is aimed for. Bergen also uses the national roadmap to achieve 
this (which is based on eight principles for smart cities in Norway, see p.49 from D2.1). Bergen is 
member of the Nordic network of smart cities, in which experiences are exchanged.   

                                                           

39 Sources, for example: Moghadam-Saman et al. (2020); Fellnhofer et al. (2020); Panori et al. (2020); Angelidou et al. (2020); 
with additional input from meetings and regional policy documents. 
40 Moghadam-Saman et al. (2020); Angelidou et al. (2020) 
41 Angelidou et al. (2020); personal communication; policy documents. 
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Bergen has some practical experiences with visitor management at the municipal level.  

However, there are no detailed plans for smart city experiences at the regional or municipal level. 
These are part of the national network on smart city experiences.  

An example of how smart specialisation can facilitate tourism is to use and share or collaborate 
on data which creates a joint holiday experience for tourists. For example, how the private 
sectors is using public land as their ‘office’, that is, the space where the experiences take place.  

Bergen was a smart cities coordinator in the past. However, already many of the services are 
digitalised (e.g. rubbish collection, parking, transport). Those are not necessarily ‘labelled’ smart.  

Intelligent energy For many years, intelligent energy has been a focus in Norway and in Vestland as well. For many 
years, in Norway the main energy sources have been water power and other renewables. 
Intelligent energy applications are stimulated, for example, via modern and environmentally 
friendly architecture and renewable energy; the focus on smart and green mobility within the 
current transport system; and smart use of resources. In Bergen, a project aiming to develop 
planning instruments for smart energy communities helped municipalities to reach their climate 
targets.  

There are cases or pilots for: Norwegian Smart Grid Research Strategy; Research centre on Zero 
Emission Neighbourhoods. Both cases relate to transport and energy. The clusters GCE Ocean 
Technology and NCE Maritime Cleantech in Vestland are aiming to improve sustainable 
technologies in maritime and ocean research activities.  

Regional plans regarding revision of renewable energy relate to issues where people are anxious 
about, such as where to place windfarms. In the regional plans, the best conditions for locations 
are determined but these also lead to resistance and NIMBY politics.  

Some specifics regarding the regional situation: 

- Air pollution is a political topic in Bergen. In Bergen pollution can be heavy due to being 
surrounded by 7 mountains. This influences the use of private vehicles and, hence, it 
stimulated plans for building a light rail and the use of electric cars. Already 50% of the 
new cars are electric. In Bergen, road tolls are in place for days with pollution which can 
also manage licence plate number access. 

- Energy supply is largely privately owned in Bergen (by the company BKK) and partly owned 
by the municipality. In addition, grid and energy suppliers are two organisations which 
split interests in energy policy.  

- A contrast exists between houses, which should base its energy use on electrical energy 
sources, with even only modern newly-approved fireplaces in the houses, and the practice 
of still producing old-fashioned gas and oil which is mainly for export. 

Intelligent transport Transport and mobility is one of the indicated ten challenges. Bergen and the precursor of 
Vestland, Hordaland, established a Mobility Laboratory in 2019. Bergen has a light rail system 
and works on automated buses. Increasingly, the electric infrastructure is worked on. There is a 
one ticketing system in place for all transport means.  

RRI-practices In Norway, the level of citizen engagement is considered high and important and many political 
initiatives are open for public consultation. For example, consultation takes place via committee 
meetings. Networks and partnerships are normally organized in forums dedicated to different 
policy areas, such as education, business development, transport. Although led by the County 
Council all participants take part in shaping the mandate, tasks and the strategic direction. 
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Despite these practices, however, often engagements are more consultative, which rather leads 
to passive engagement of citizens than that active engagement is allowed in the decision making 
process. 

Norway is ranked the highest in the Democracy Index. Voter turnout has been consistently high 
with 64.8% at the last municipal and county council elections. Level of trust in governing 
authorities is high, probably caused by the openness of forums and processes.   

At the country level, the Norwegian Citizen Panel consults three times per year citizens views on 
important societal matters. In particular, opinions are collected for the six following areas:  

1) political behaviour and democracy;  
2) climate and the environment;  
3) migration, extremism and diversity;  
4) public health;  
5) political communication; and  
6) territorial democracy and reforms.  
The results from the regional survey (D1.2) show a high level of trust in all organisations, in 
particular in researchers working for universities, with a little less high levels of trust - but still 
high compared to the other regions - in industry and gender balanced governing bodies. 
Consistent answers were received about respondents’ views on the four questions related to 
dealing openly with innovation. The respondents indicated to be equally interested in individual 
direct communication, willing to participate in online channels, formal working groups or open 
events.  

 

3.4.2 Expected overall developments in Vestland in 5 and 10 years42 

After synthesising the above findings and consulting the region of Vestland, the following developments are 
highly possible with the next 5 to 10 years.  

Table 8 .  Expected deve lopments  in  Vest land  in  5 to  10 years  
Intelligent cities 
 

- In the strategic plan for 2030 a transition towards a ‘climate-smart’ society is foreseen and Bergen 
is envisioned as a green city based on the eight principles for smart cities.  

Intelligent energy 
 

- The strategic plan for 2030 also includes smart energy, to be achieved by for example using 
renewables and working towards using a smart grid.  

Intelligent transport 
 

- Developments are aiming for good transport connectivity and smart mobility by the investments 
in the light rail system and an autonomous tram system.  

- Furthermore, improvement of the Coastal Highway route between the south and the north (with 
Bergen in between) is aimed for, amongst others, by means of electric infrastructure and ITS. 

 

                                                           
42 Angelidou et al. (2020) 
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3.4.3 Techno-moral dimensions in Vestland 

The following techno-moral considerations can be identified as playing a role in regional decision making 
processes.43  

Values 

- Local governments are aiming to being in continuous dialogue with citizens (stimulating open and 
transparent communication). 

- Citizens should have the possibility to actively participate in governmental decision making processes   
- Citizens hold a high trust in almost all institutions, in particular in researchers working for universities 

and a bit less in industry and gender enabling bodies.  
- An inclusive society is considered a societal value with potential crosscutting implications for the 

technologies and solution in the three areas of intelligent cities, energy and transport. For example, by 
taking the implications for all age groups into consideration.  

- An equal society is also considered a societal value, for example, by taking gender aspects into 
consideration.  

Needs 

- Stimulating more active participation by moving from predominantly consultative processes to 
processes with more decision-making power of citizens. 

- Economic restructuring is foreseen (diversification) in order to close the looming export gap from the 
fall of petroleum exports in the future. This restructuring process can have meaningful implications for 
the land management in municipalities, for example, for areas that are marked for business 
development.  

Concerns 

- The region does not receive the benefits of sustainable energy strategies but these go to the off-shore 
industry.  

- Climate change is a concern. To tackle that, the region’s plan is to become a zero-emission region in 
2030. 

- Green business development: the business community in Vestland aims to become climate neutral in 
2033 .  

- How to balance land and natural resources use, for example, in relation to tourism or installations 
related to renewable energy. 

- A new concern is that, because of the Brexit, new deals are not yet in place or have been negotiated. 
New trade agreements still have to be developed. These may have significant influence.  

 

                                                           

43 Angelidou et al. (2020); Panori et al. (2020; OECD. (2019). Regional Development Policy. Retrieved from 
https://www.oecd.org/regional/regionaldevelopment.htm 
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3.4.4 Main dilemmas in Vestland 

Based on the analysis above, several main dilemmas that will play a role in the next 5 to 10 years could be 
identified. Each dilemma is given in one sentence, whereupon, sides of the dilemma are detailed.  

Regional Dilemma #1 Over-tourism versus environmental sustainability   

The dilemma in one sentence: The growing number of tourists visiting the natural attractions of the Vestland 
region can endanger the environmental sustainability of those places and unrest in the communities living 
around them. Economic diversification is but a necessity for the region.   

One side of the coin: Tourism sector is seen as an important sector for diversification of Norwegian economy 
from a petroleum-based one.  

- The share of tourism in Norway’s GDP is expected to rise to about 4% in a decade. 
- Many of the most attractive and famous fjords in Norway are located in the Vestland region and it is 

estimated that the number of cruise travellers to the region will increase by about 50% until the year 
2040.  

The other side of the coin: The perceived over-tourism in the region has resulted in the emerging of the topic 
of people-pollution in the societal and political debates.  

- The natural environment of the tourist attraction areas are deemed as vulnerable against over-tourism. 
For example, a cruise strategy has been adopted in order to address the pollution caused by passenger 
cruise travels in the region. 

- Grass-root initiatives by some of the communities living around the areas exposed to the 
aforementioned people-pollution issue have appeared in recent years.      

 

Regional Dilemma #2 Renewable energy infrastructure versus a socially desirable landscape 

The dilemma in one sentence: The installation of renewable energy equipment such as pylons and wind 
turbines is faced with societal resistance in some areas (NIMBY) due to landscape disturbances. Becoming an 
emission free region is, however, a goal for the region.    

One side of the coin: Exploiting further renewable energy resources such as wind power is seen as an 
important element of the updating of the regional energy plans in Vestland. 

- In some parts of the region the power grid infrastructure is rather outdated and needs upgrading for 
better maintenance and efficiency.  

- Given the goals set in the regional strategies regarding climate-neutrality in a rather short time-span, 
until the end of the current decade, exploitation of renewable energy sources for the above-mentioned 
purpose is inevitable.  

The other side of the coin: 

- Civil criticisms against the installation of pylons and wind turbines in some regions in Norway has led to 
decentralization of decision-making regarding such projects in order to give more power to the local 
governments. 
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- Other critiques also have been made, arguing that upgrading the existing grid infrastructure, in terms of 
installing newer equipment, is a more viable option compared to their replacement with, for example, 
wind turbines.  

 

Regional Dilemma #3 Road transport regulation versus socially desirable living standards 

The dilemma in one sentence: The introduction of road tolls around major urban areas in Norway is faced 
with significant societal and political reactions as it is deemed affecting the living standards of ordinary wage-
earners. The tolls, however, serve both infrastructure development and environmental purposes.   

One side of the coin: Road tolls are high in Norway and introducing newer ones in the recent years has 
intensified the debate around their impact on everyday life of the citizens.  

- The political party formed with the agenda of alleviating the burden of road tolls gained a high vote 
(25.4%) in Bergen in the last election.  

- The topography of a city like Bergen (surrounded by mountains and other natural hurdles) substantially 
limits the possibilities for commuting within and around the city by car, therefore, exacerbating the 
importance of each case of the road tolls.   

The other side of the coin:  

- Due to the landscape of the region (the need for an abundance of tunnels and bridges to pass the 
mountains and fjords et cetera), high and costly investments in the road construction are necessary.  

- Due to the high rate of car ownership in the country – it is the second highest in Europe with about 514 
car for every 1000 inhabitants – the congestion pollution is an important concern, even more so in a 
city which is surrounded by mountains, like Bergen.  

- The high share of electric cars in the country means that so many cars are exempted from the road 
tolls.    
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4. Worldwide context 

The worldwide context for the RRI2SCALE version of the JCR SES game consists of a description of various 
megatrends, trends and drivers which were, amongst others, identified in Deliverable 2.1.44 It is anticipated 
that these global developments, next to other influences, impact regional innovation in the next 5 to 10 years 
to a certain extent. In the table below, a summary is given of the global megatrends at the social, 
technological, economic and environmental trends. For more details Deliverable 2.1 provides a more 
complete overview.  

In the report, the following working definitions of megatrends, trends, and drivers have been used.  
Megatrends can be defined as “large, transformative global forces that define the future by having a far-
reaching impact on business, economies, industries, societies and individuals”.45 Trends, in this report are 
sector-level developments. A driver may be defined as any development that causes change, affects, or 
shapes the future. In practice, these distinctions may sometimes overlap.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
44 Angelidou et al. (2020); OECD. (2019)  
45 Ernst & Young (2015). Global review 2015. Retrieved from https://weblogibc-co.com/wp-

content/uploads/2017/12/EY_Global_review_2015.pdf 
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 Global megatrends 
Table 9 .  Worldwide megatrends and t rends and dr ivers  at  the Soc ia l ,  Technolog ical ,  Economic 

and Env ironmenta l  leve ls 46 

Social megatrends Growing and migrating population: the global world population is projected to keep increasing 
(7.7 billion in 2019; 8.5 billion in 2030 and 9.7 billion in 2050); however, the population in Europe 
is expected to decrease while within Europe significant discrepancies in population growth are 
expected. Northern Europe (which includes the region Vestland) will grow 8.9%, Western 
Europe 0.7% (region Overijssel), while Eastern Europe will decrease 10.7% and Southern 
Europe 10.4% (regions Crete and Galicia) (see D2.1, p.12-13).  

Migration is expected to be between 2 and 5% of the global population in 2030, with within 
Europe western countries showing the highest numbers of migrants. Impacts of climate change 
could force large groups of people to move, in particular to Europe. In 2019, Europe hosted the 
highest number of migrants both in absolute terms (30.4 million) and as a percentage of their 
population (15.6%). Within Europe, Southern Europe saw the highest increase (115%) while 
Eastern Europe saw a decrease (minus 1%). Noteworthy is that international wars, political 
conflicts or climate change impacts make it difficult to predict migration flows (D2.1, p. 15). 
Influence of the pandemic is not known yet.   

Ageing population: Life expectancy is forecasted to 74.0 years in 2030. The proportion of people 
aged 65+ will steadily grow. In Europe in 2030 23.0% of the population is expected to be aged 65 
or over and in 2050 28.1%. In Southern Europe, about 26% of the people will be aged 65 or 
above before 2030.  

Urbanization: global urbanisation level will increase to 60.4% in 2030. Around 630 million people 
will live in 40 megacities. Europe, already having a high urbanisation level, will register a slower 
urbanisation rate till 77.5% in 2030 and 83.7% in 2050.  

Health: Advancements of science and better living standards have improved humanities health 
and life expectancy as well as health care systems (D2.1, p.15), for example for HIV, tuberculosis 
and malaria. However, COVID-19, which may not be the only pandemic to face, will have 
negative impacts on overall level of health. Additional burden to the health of communities is 
expected from obesity, malnutrition, antimicrobial resistance and non-communicable diseases.  

Technological 
megatrends 

Technological advancement: developments has been unprecedented in the last years and are 
expected to continue. New influential technologies are: Internet of Things; Artificial Intelligence; 
Block chain; 5G data networks; Automation; Autonomous Vehicles; Drones; Robotics; Virtual 
Reality; Augmented reality; and 3D printing. It is expected that technological advancements will 
be central in the direction of other trends. This is known as the process of ‘Digital transformation 
of our society’. Next to health advancements, hyper-connectivity and a so-called revolutionising 
of work and education will take place.   

Hyper-connectivity means that a rapid increase of connectivity takes place through technological 
means with growing numbers people having access while global exchange will intensify. For 
example, it is expected that almost all cars will be connected to the internet in Europe in 2030. 

                                                           
46 Angelidou et al. (2020)  
Van Lierop, C. (2020). A renewed territorial agenda for the EU. Briefing to the European Parliament. Retrieved from 

https://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2020)659390 
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The volume of data created worldwide is estimated to increase from 50.5 zettabytes in 2020 to 
175 zettabytes in 2025 (in less than 5 years). Technological developments as robotics and 
automation will create 600 million new jobs in 2030 in areas such as sub-Saharan Africa alone 
which will, hence, need education to be transformed (D2.1, p.17).  

It is expected that digital platforms will add significantly to the global GDP and create jobs. The 
younger generation will bring in these skills. It also means that ‘education is increasingly shifting 
from obtaining a degree to developing skills and in particular soft skills’. These include skills as 
analytical thinking and innovation, active learning and creatively, mainly obtained via non-formal 
and informal learning and life-long learning. At the same time, online education will gain ground 
(also due to COVID-19).  

Economic megatrends  World economy and power shift: due to the COVID-19 pandemic economic forecasts have been 
limited to 2021 with a GDP decrease of 4.9% in 2020 and an expected growth of 5.4% in 2021. 
Latest formal forecasts are that it is expected that China passes the US as the largest economy in 
2030. However, the influence of COVID-19 measures with China dealing more effective with the 
virus have not yet been taken into account.  

Other trends are the rise of the middle class, and a wealth concentration by the wealthy (which 
is accelerated during the COVID-19 period). In 2030 the majority of the world will be middle class, 
while the richest 1% will own two-thirds of the worlds’ wealth in 2030.  

In addition, consequences of the effectuation of Brexit per 1st of January 2021 for the European 
countries are not yet fully known. In particular the regions Vestland in Norway and Galicia in 
Spain can be affected in their fishing businesses.   

Environmental 
megatrends 

Climate change:  global warming is expected to reach 1.5 to 2 degrees Celsius between 2030 and 
2052. Global sea-level rise will likely be significant as well. Developing countries are more 
vulnerable to the risks and the consequences. Therefore, according to the Energy Information 
Administration (EIA) cutting emissions by 45% from the 2010 levels is required. However, CO2 
emissions are not evenly distributed across countries. In high-income countries the average per 
capita emissions are 43 times higher than in low-income countries (D2.1, p.20).  

Energy demand: will grow in the next years till 2033 then it is predicted to decrease to 446 
EJ/year in 2050. Solar PV and wind energy will dominate the electricity mix by 2050.  

Resource scarcity: Availability of a variety of recourses will decline in the next years due to rise 
of resource consumption and depletion (food, water, natural materials, species, agriculture and 
land). For example, biodiversity will decline due to overexploitation and depletion.  

 

 Political trends and drivers 

Political trends and drivers are not separately indicated in D2.1. However, the following trends and drivers 
can be extracted.  

Several international agreements are in the making or have been made which all focus on Climate Change 
and sustainability: the European Green Deal; the New Urban Agenda from the United Nations; the EU Urban 
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Agenda; the Sustainable Development Goals (SDGs); the Paris agreement and the Sendai Framework for 
Disaster Risk Reduction which runs from 2015 till 2030.47  

Most see an increasing role for expansion of intelligent technologies. In addition, there will be increasing 
awareness of the benefits that urban areas can extract from intelligent cities approaches (D2.1, p.20 and 
further). Enabling policies regarding cities include:  

- EU Intelligent Cities Challenge (ICC) – to stimulate sustainable growth 
- Chinese national strategy for smart city development 
- India stimulates ‘smart cities mission’.  
- South Korea has plans for smart city projects in Sejong City and Busan (2023) 
- Asean Smart Cities Association (ASCN) 

 

 Covid-19 Pandemic 

In addition to the valuable analyses conducted in the first year of the RRI2SCALE project, the consequences 
of the COVID-19 pandemic have to be considered. In recent analyses, as well as in the information collected 
in the RRI2SCALE studies, the situation caused by the COVID-19 pandemic which started in March 2020, could 
not yet be taken into account. At this moment of writing, April 2021, long term consequences are still unclear. 
It is expected, or hoped for, that the arrival of vaccines will have a positive effect on countries to enable 
opening up at the Summer of 2021. However, it is also expected that life will not return to normal 
immediately. Recent reports indicate that some measures and restrictions will stay in place for longer 
periods. It is not sure, for how long. Vaccination speed in Europe, but also in other countries in the world, 
and the arrival of new mutations may have unexpected effects. What is also expected is that both within 
countries as between countries, the gap between poor and rich and those who have-not versus those who 
have will increase or has already increased.  

  

                                                           

47 Links to the programmes: European Green Deal. Retrieved from https://ec.europa.eu/clima/policies/eu-climate-
action_en;  

New Urban Agenda from the United Nations. Retrieved from https://unhabitat.org/the-new-urban-agenda-illustrated;  
EU Urban Agenda. Retrieved from https://futurium.ec.europa.eu/en/urban-agenda;  
Sustainable Development Goals. Retrieved from https://sdgs.un.org/goals;  
Paris Agreement. Retrieved from https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement;  
Sendai Framework for Disaster Risk Reduction. Retrieved from https://www.undrr.org/publication/sendai-framework-

disaster-risk-reduction-2015-2030  

https://ec.europa.eu/clima/policies/eu-climate-action_en
https://ec.europa.eu/clima/policies/eu-climate-action_en
https://unhabitat.org/the-new-urban-agenda-illustrated
https://futurium.ec.europa.eu/en/urban-agenda
https://sdgs.un.org/goals
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030


         

 

 

Techno-moral scenarios for territorial R&I futures in the domains of intelligent cities, energy and transport. 
Deliverable 2.2 for the RRI2SCALE project (April 2021).  

Page  44 

 

 

5. Future trends, drivers and impacts for the three domains 

In this chapter, current trends, drivers, future trends and positive and negative impacts are summarized for 
the three domains intelligent cities, energy and transport. In the first section, trends, drivers and positive and 
negative impacts for the three domains are summarized.48 In section 2, future trends as pointed out by 
experts in the conducted Delphi study are given.  

 Overview trends, drivers and impacts  
Table 10.  Trends ,  dr ivers  and impacts  for  c it ies ,  energy and t ransport  

Intelligent cities Trends: According to the European Commission, the quality of lives of citizens are at risk due to various 
developments as listed below. In addition, these developments are expected to increase steeply in the 
coming years and include:   

- Rising housing prices in large cities; increasing number of people at risk of poverty or social 
exclusion; social polarisation which increases informal settlements in cities; the number of 
privately owned cars leading to congestion problems; decreasing air quality (ultrafine particles) 
which leads to health problems and losses of lives; affection by climate change impacts such as 
rising sea levels, storms, flooding and erosion.  

Drivers: Initiatives for smart cities try to face these challenges with various means:  

- More efficient resource consumption; supporting policies at local, regional, national and 
international level; an enabling environment for the expansion of intelligent technologies; the 
emergence of innovative technologies and the diffusion of these technologies 

Not only the benefits of technologies can be drivers, also privacy, security, safety and ethical concerns 
will be important to consider. For example, exposure to cyberattacks and cyber safety incidents will 
play a role. 

Future trends: In all, future trends regarding intelligent cities will be:  

- More citizen-centric approaches instead of technology-driven approaches; 
- Increasing public awareness about topics although this will not develop at the same pace 

everywhere; 
- Implementation of current available smart city approaches is not always happening;  
- Implementation of certain applications is happening, e.g., mobility has high priority for all cities, 

while healthcare and security were popular in cities with those specific problems or challenges; 
- Digitalisation of government services is applied increasingly.  

Predicted positive impacts of intelligent cities approaches are the following: 

- Significant improvements in the quality of lives of citizens with sustainability effects. 
- More inclusive and democratic governance processes are predicted. 
- Governments can use intelligent technologies to inform their strategies and improve policy 

making. 

Predicted negative impacts which may lead to a growing gap between rich and poor are: 

- Concerns regarding privacy, security, safety and ethical issues. For instance, social stigma, 
personal harm, inequality effects of automated processes, unequal access of groups. 

- In cities, technological lock-in may occur; local governance becomes too much business-driven 
and more segregation caused by gentrification of neighbourhoods. 

                                                           
48 Angelidou et al. (2020)  
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Intelligent energy Trends: Attention for intelligent energy has been growing steadily in an attempt to tackle growing 
climate changes impacts. Transformation of the energy sector is predicted and is labelled as the energy 
transition with efforts in two directions: decarbonisation and decentralisation. A technological 
development which is seen to be able to achieve these efforts is: digitalisation – ITC developments may 
enable more efficient and effective solutions.   

- Decentralisation can be achieved by, for example, decentralised energy resources (DES); people 
becoming prosumers (energy communities); demand-driven response (use) of energy. 

- Digitalisation is related to smart grid developments. Trends in this area are: electrification of the 
energy industry which is supported by developments as improved energy storage systems; 
better connections between neighbouring grids; quicker generators which can adapt to output 
and demand-side-response measures.   

- Decarbonisation: Fossil fuels will remain the main energy source in the near future. In 2030 still 
30% of the energy demand relies on oil; coal (24%) and gas (24%). Demand for gas will grow. 
However, renewable energy will grow 64% between 2018 and 2030. Accelerators for 
decarbonisation are: climate change data; regulations for clean energy; technological advances; 
appeal to invest; governmental actions; costs reductions.   

Drivers: 

Several drivers can be distinguished:  

- Drivers for decentralisation: favourable regulations; lower costs for renewable energy; more 
efficient grid-management technologies; more efficient decentralised systems; charges-on-
demand and stimulus funding; new business models lowering barriers for initial investments.  

- Drivers for digitalisation: energy storage capacity (better batteries); but also systems that can 
better adapt to the wishes and needs (efficiency; improved demand-forecasting; cross-
connectivity); lower costs for energy.  

- Drivers for decarbonisation: Paris Agreement (before 2050) which will already lead to a 60% 
reduction before 2030.  

Future trends: 

For the future it is expected that disruptive events will affect energy systems; a continuous transition 
is foreseen as well; and, a steep increase is expected of Prosumers in EU countries. Digitalisation will 
grow rapidly.  

Predicted positive impacts:  

- Prosumers benefit from, for example, selling electricity back 
- Distributed energy networks (instead of centrally based ones) 
- Rethinking of business models 
- Many jobs, increase in GDP, increased human welfare.  

Predicted negative impacts: 

- Growing gaps in who benefit and those who do not benefit 
- Despite the pace, the efforts are too late and the transition will not be fast enough 

Intelligent transport Trends: Trends for intelligent transport were identified in the EU project INTEND. The megatrends, in 
sum, were:   

- Urbanisation and the growing number of megacities and population growth are causing 
sustainability, environmental and health risks.  

- Environmental and climate change risks become more stringent due to increases in carbon 
emissions and rising global temperatures while at the same time scarcity of resources and rise of 
consumptions are happening.  

- Acceleration of innovation will take place, including digitalization, for example, by self-driving 
cars 
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In all, these pose challenges for passenger and freight transportation, but also for rail transport.  

Drivers:  

The following drivers were identified:  

- The urgency to deploy sustainable and citizen-centric transportation solutions 
Enabling these are: technological advancements; investments in infrastructure; alternative modes 
of transport; internet technologies that foster services. 
Furthermore, changing perceptions of travel time as lost time versus bonus time; connectivity 
between various modes of transport (train, bus, bike); supportive services can enhance safety, 
precision, security can be identified as drivers.   

- The advantages of new technologies are based on four drivers (or types of applications), which 
are the introduction of Internet of Things (IoT) and communication networks; wireless 
technologies; sensing technologies and GPS technologies.  

- The existence of robust institutions and governmental frameworks. Conditional for good 
governance are the following elements: An uncorrupted and functioning governance system; 
collaboration between public and private sector; a just and equal framework which can address 
issues on privacy and liberty violations (surveillance?) 

Future trends:  

Trends related to intelligent infrastructures that were identified are: better vehicle administration; 
more effective transit management; better data management; research-driven integration of 
intelligent transport; multi-modal transport systems; more efficient logistics; hyper-connectivity, but 
also: integrated travel, digital identity; better costumer experience; innovation accelerators; and AI-
augmented mobility.  

Trends related to intelligent vehicles that were identified are: adaptive cruise control; obstacle warning 
and collision avoidance systems; lane detection capacity. Also, increase of safety control by ITS-based 
navigation and monitoring; vehicle-to-everything-technology; and embedded technologies in all new 
cars within 5 years (by 2024). Further trends: Internet of Vehicles; green transportation; collision 
avoidance; autonomous vehicles; electrical vehicles; AI-technologies in cars. 

Other trends are: micro-mobility (tailor-based transport) in urban areas; sharing economy solutions for 
transport (ride-bike-car-sharing and on-demand services). While also developments are predicted at 
the more institutional or political level, for instance, via new forms of co-operations between 
organisations or even nations.   

Predicted positive impacts: transport efficiency, lower CO2 emissions; improved social conditions; 
macro-economic efficiency; increased safety levels with fewer accidents and lower mortality rates in 
transport; new co-operations between stakeholders; while at a personal level, duration of travels will 
decrease as well as congestion issues; CO2 levels. (with high economic gains).   

Predicted negative impacts: liability in cases of accidents; human control over all sort of vehicles; 
malfunctioning supportive ITC systems, and also: privacy violations; security and safety issues; abusive 
use of data which will lead to public debates; algorithmic biases. Networks can be vulnerable for 
hacking and misuse. In the end, inequalities may rise because of unequal access or ability to access the 
intelligent services / transport systems. Which will contribute to the growing gap of various groups of 
people.  
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 Experts on trends, drivers and impacts  

As part of the RRI2SCALE project experts’ views on trends, drivers and impacts foreseen in the next 10 years 
at the EU level were collected by a Delphi study.49 In this section, an overview is given of the statements that 
relate to each of the three domains. This information, on cards, will be input in the SES game (see table 11). 

 

Table 11.  Delph i  resu lts  with experts ’  v iews ,  dr ivers  and  impacts  foreseen in  the next  10 years  

Statements 
Intelligent 

cities 
Intelligent 

energy 
Intelligent 
transport 

Statements which a majority of experts agreed with    
Technological advancements that improve the efficiency of smart city 
projects 

v   

Phenomena that jeopardise environmental, social and economic 
sustainability 

v v v 

Actions to build citizen skills and increase awareness v v v 
European and national policies and funding schemes v v v 
The need for energy demand response programmes v v  
Increased investment from the private sector v v v 
Digitalisation of public services v v v 
Market solutions to ethical concerns v v v 
Small cities are replicating smart city solutions v   
Regulatory frameworks will adapt v  v 
Contribution to social inclusion v v  
Strengthening the relationship between local governments and their 
citizens 

v v  

Growing urban challenges (e.g. traffic congestion, poor air quality)  v v 
Use of intelligent technologies in public transport services   v 
Contribution to social inclusion v  v 
Transformation of ‘waste’ time to ‘bonus’ time v  v 
Evolution of micro-mobility   v 
Strengthening the relationship between local governments and their 
citizens 

v  v 

Promotion of shared mobility solutions   v 
Statements which experts had bipolar views of    
Privacy, security, safety and ethical concerns v v v 
Intelligent technologies will improve public sector efficiency v v v 
Decreased energy consumption  v  
Statements which a majority of experts disagreed with    
Citizen centric innovation strategies v v v 
Citizens’ involvement in co-design and implementation activities v v v 
Central, Eastern and South-Eastern Europe fall behind Western European 
countries 

v v v 

Entrepreneurial mindset adopted by policymakers v v v 

                                                           

49 Angelidou et al. (2020)  
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Novel smart public services mainly by the wealthier cities v   
Outsourcing of smart city services undermines social and environmental 
goals 

v   

Technology lock-in phenomena v v v 
Negative net impact on employment v v v 
Improved connectivity between urban and rural areas v v v 
Social spatial integration v v v 
Fundamentally disrupting and rescaling energy system innovation  v  
Adapting and repurposing existing energy infrastructures  v  
Increase in the number of energy communities  v  
Fossil fuels remain the main source of system flexibility  v  
Decreased electricity costs  v v 
Safety concerns limit the proliferation of autonomous vehicles   v 
Social spatial integration v  v 
Intelligent transport solutions sharpen regional inequalities   v 
Decreased electricity costs   v 
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6. Scenario building methodology 

In this Chapter, the scenarios will be described. In the first section, the scenario building process is detailed 
by means of the framework of two axes that enable the scenarios to contrast. In the second section, the 
scenarios are detailed while in the third section general descriptions for each of the five roles is provided.    

 

 Scenario building and framework for the axes 

Scenario building is a process which is based on many sources which ultimately all will inspire the scenarios. 
The scenarios themselves can be more general descriptions which are open to multiple interpretations 
because that allows the players to bring in their own views and expertise.  

As said, the scenarios will be used in the JCR SES game to support the objectives of the foresight exercise. In 
RRI2SCALE these objectives are to: 

  1. develop long-term visions for responsible regional innovation systems;  
2. identify the most relevant trends and drivers for the regions; and  
3. highlight implications for regional policies and research.  
 

The main drivers of the scenarios for RRI2SCALE will be based on two axes. These axes should relate to 
regional innovation and how societal needs can be taken into account because these two dimensions align 
with the aims of the project and enable developing long-term visions for responsible regional innovation 
systems, identifying regional trends and drivers and highlight implications for regional policies and research.  

For RRI2SCALE it can be argued that regional innovation will often be technology driven, which is reflected in 
the three themes: intelligent cities, energy and transport. In addition, the project aims to influence decision-
making processes in a society where citizens’ considerations are increasingly becoming important, therefore 
being able to relate the outcomes of the game to democratic governance processes is an important 
consideration.  

The considerations above, with the objectives given in the project proposal, led to the following suggestions 
for the two axes. We propose to relate the first axis to the level of intervention in regional innovation policy. 
The one end of this axis represents a more flexible and adaptive design and implementation of innovation 
policy. This accommodates the need of regional RTDI stakeholders to make their own technological choices, 
use the hardware and software of their choice, as well as to develop and price their own solutions for 
innovation. In sequence, this end represents the development and implementation of more needs driven 
innovation policies in the four regions, realising the so-called “Entrepreneurial Discovery” process of 
contemporary thinking for regional innovation to its full extent. The other end of the axis represents a more 
rigid and intervening, top-down innovation policy implementation.  This type of policy could be imposed, for 
example, through regional innovation funding programmes that call for the use of specific intelligent 
city/energy/transport/ technologies, or through market regulation, strategic collaborations and contracts of 
the region or other public governance authorities with specific technology companies to use their proprietary 
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intelligent solutions and products. In both cases innovation is accepted, however, the difference is using high-
tech innovation when it is most fitting (flexible) versus using applying high-tech innovation as a must 
regardless the consequences for groups in society.  

A suggestion for the second axis is to contrast the level of citizen participation in regional decision-making 
processes. On the one end of this axis, (full) citizen empowerment will represent the highest possible level 
of citizen participation, in which decision making is placed in the hands of the public and regional government 
authorities implement the public’s decisions. This can be achieved, for example, via co-creation methods. On 
the other end of the axis, we have a low (or non-existing) participation, in which for example regional 
decision making processes take place without any active participation of citizens. At this end of the axis, 
regional policy decision making is exclusively a mandate of governance structures and connects to innovation 
acceptance in the region. The overall rationale of this axis is driven by the fact that the level of participation 
can vary from passive or largely absent citizen participation to a more active, empowering form of citizen 
participation. Passive participation stands for a more top-down approach with citizens who may be consulted 
but do not actively participate in the decision making processes. They hardly have a voice in decision making, 
while active participation includes active engagement of citizens in decision making from the start of a project 
onwards which enables a more bottom-up approach.50 Taking societal needs into account aligns with bringing 
notions of Responsible Research and Innovation (RRI) into practice.51 

In the regions the level of intervention in regional innovation policy and the level of citizen participation in 
regional decision-making processes will differ and will reflect previous experiences with RRI practices and 
democratic governance processes. In particular,  

o efficiency plays a role in decision making or governance processes; 
o possibilities for regional governments relate to actionable options;  
o it depends on what regional governments can do or not. 
 

In the game, these regional differences will be brought in with the regional contexts described above, while 
the various types of (action) cards that the players will use in the game can provide inspiration. These action 
cards will display for example, regional dilemmas as described in Chapter 3; worldwide trends as described 
in Chapter 4, or regional domain trends and developments as described in Chapter 5. Players will base or 
change their actions on these cards as well.  

 

 

 

 

                                                           
50 Arnstein, S. R. (1969). A ladder of citizen participation. Journal of the American Institute of Planners, 35(4), 216-224  
Arnstein, S. R. (1975). A Working Model for Public Participation. Public Administration Review, 35(1), 70-73  
51 Schuijff & Dijkstra (2019) 
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Table 12.  Axes  for  the scenar ios  

Level of intervention in regional innovation policy  
RIGID 

Level of citizen participation 
LOW 

Regulation of technological innovation at any cost 

Technology drives innovation. For the region, 
innovation is considered the main route to success. 
All efforts are put in using selected technologies and 
products that are seen by regional authorities as 
having the potential to become the cornerstone of 
their regional economy. Regional governments are 
a 100% technology minded, the market for 
technology products is heavily regulated and 
Research & Innovation funding programmes 
support only the priority areas of their interest. It is 
automatically assumed that this will always lead to 
benefits in the region. Exploratory innovation is 
allowed, but overall, not an attractive choice for 
stakeholders, due to the lack of support and funding 
at regional level. 

Consent in absence of participation 

Participation in regional decision-making processes 
is low. Citizens are only informed about decisions 
that have already been made by policy makers. They 
do not feel connected to the region and therefore 
consider their own benefits as the main 
responsibility to take. Regional governments 
consider participation processes a hindrance to take 
their decisions in a timely way. When no opposing 
voices are heard, they believe that citizens’ consent 
is given and the interests of all stakeholders, 
including those of citizens, are served.  

  

Level of intervention in regional innovation policy  
ADAPTIVE 

Level of citizen participation 
HIGH  

Open innovation ecosystem in full bloom 

Based on experiences, regional governments are 
aware that innovation can only continue when 
tailored to the needs of their stakeholders, 
including citizens, and the specifics of their 
ecosystem. The interests of stakeholders,  
represented by citizens, businesses and researchers 
are fully considered in choices for innovation. 
Depending on the balance, radically or 
incrementally innovative approaches are supported 
in experiments that leave the possibility to change 
directions when that proves more effective. By 
extension, regional innovation policies encourage 
exploratory innovation, providing ample support 
and funding opportunities for the interested 
parties. 

 Empowerment as highest level of participation 

Active engagement in regional decision-making 
processes is high. Informed and empowered 
citizens engage in regional decision-making 
processes. Citizens feel connected to the region and 
are eager to take responsibility for issues at stake. 
Regional governments provide means but also 
training programmes to enable and stimulate active 
participation. This can, for example, be achieved 
with co-creation methods. A broad uptake of the co-
created intelligent city, energy, or transport 
initiatives is achieved. As a result, decisions are 
always driven by citizens’ needs and values.   
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The two axes allow for four possible scenarios for each domain. However, for the game it is a given that two 
scenarios per domain will be developed. In each of the two rounds in the game, one scenario will be brought 
in from which the players, guided by the game master, will take their actions. Therefore, in total, six general 
scenarios will be developed as demanded in the Grant Agreement.  

 

 Six techno-moral scenarios 

In this section, the six techno-moral scenarios are presented. How the main parameters play out for each 
scenario is first given upon which the scenarios follow, each consisting of a general introduction, and a text 
referring to developments in society, technology, economy, environment and policy.  

6.2.1 Parameters for the domain of intelligent cities 

Scenario 1: An adaptive level of intervention in regional innovation policy and a high level of citizen 
participation  

On the one hand: A highly adaptive level of intervention in regional innovation policy and a high level of 
citizen participation will likely be based on: high-tech solutions – as in high-tech when possible and adapted 
when needed, empowered citizens and co-creation solutions, pro-active citizens and a pro-active 
government, interactive communication, responsive policy making and collaborative communities, smart 
specialisation, active democratic governance processes.  

Scenario 2: A rigid level of intervention in regional innovation policy and a low level of citizen participation  

One the other hand: A rigid and non-adaptive intervention in regional innovation policy with low or absent 
citizen participation will likely be based on the following: Technology is implemented in a rigid way which 
means that the solutions are not tailored to individual needs and are implemented in top-down processes 
with low levels of citizen participation. Placation, and at the most consultation will be common, with non-
responsive citizens who are individually oriented, and one-size-fits-all solutions, not tailored to individual 
needs because of, for instance, cost-efficacy arguments.  

Table 13.  Parameters  for  the scenar ios  for  inte l l igent  c i t ies  

Additional parameters 

 

Scenario 1  

Adaptive intervention implementation 

Citizen empowerment 

Scenario 2 

Rigid intervention implementation 

Absent or no citizen participation  

General intro 

- Megacities, urbanisation, 
- Rising housing prices 
- Polarisation 
- Air quality  
- Extreme weather 
- Acceleration of innovation 
- Unequal access 
- Growing gaps 

It is 2031…  It is 2031… 
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Society 

- Citizen centric solutions 
- Public awareness 
- Delay in implementation 

applications 
- Intelligent solutions for 

governments 
- Improved social conditions 
- Increased inequality 
- Increased segregation 

  

Economy 

- Improved quality of lives 
- Too business driven government 

  

Technology  

- Acceleration of digitalisation > 
governance structure 

- Advantage new tech 
- Internet of Things, wireless, 

sensing, GPS 
- Security and safety risks 
- Delay in implementation 

  

Environment 

- Climate change risks increase 
- Ultrafine particles affect air quality 

  

Policy 

- good governance 
- just and equal framework for 

checks and balances 
- new forms of co-operations (orgs / 

nations) 
- growing gaps between groups 

  

6.2.2 Parameters for the domain of intelligent energy 

Scenario 3: An adaptive level of intervention in regional innovation policy and a high level of citizen 
participation  

One the one hand: A highly adaptive innovation implementation and high level of citizen participation with 
co-creation methods will likely be based on: sustainable sources for energy; community solutions; local 
supply of energy; sharing of costs; high tech informed use of energy, better air quality and fewer ultrafine 
particles (and allergies), high level of citizen participation via, for instance, co-creation and prosumers.  

Scenario 6: A rigid level of intervention in regional innovation policy and a low level of citizen participation  

One the other hand: A rigid and non-adaptive innovation implementation with low or absent citizen 
participation will likely be based on: mainly fossil fuel sources; more pollution and ultrafine particles with 
allergies, low or absent citizen participation and a government out-of-touch with rural developments.   
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Table 14.  Parameters  for  the scenar ios  for  inte l l igent  energy  

Additional parameters Scenario 3  

Adaptive intervention implementation 

Citizen empowerment 

Scenario 4 

Rigid intervention implementation 

Absent or no citizen participation 

General intro [+/- 50 words] 

- Energy transition 
- Disruptive events 
- Too late 

It is 2031... It is 2031…  

Society [+/- 100 words] 

- Prosumers 
- Gaps  
- Groups missing out 

  

Economy [+/- 100 words] 

- Decentralisation 
- Distributed energy networks 
- Rethinking business models 
- Types of jobs, services, increasing 

GDP 

  

Technology [+/- 100 words] 

- Digitalisation 
- Technology as a last resort solution 

  

Environment [+/- 100 words] 

- Decarbonisation 
- Energy transition 
- Worst case in practice 
- Extreme situations 

  

Policy [+/- 100 words] 

- International agreements as Paris 
Agreement 

- SDGs etc 
- (inter)national versus regional / 

local level 

  

6.2.3 Parameters for the domain of intelligent transport 

Scenario 5: An adaptive level of intervention in regional innovation policy and a high level of citizen 
participation  

One the one hand: A highly adaptive level of intervention in regional innovation policy and a high level of 
citizen participation will likely be based on: high mobility, highly flexible, efficient, community-based 
solutions but those will be individually tailored. In addition, high levels of citizen participation, will lead to 
more active citizens and broadly accepted solutions. Possibly, on the long term more sustainable solutions.  
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Scenario 6: A rigid level of intervention in regional innovation policy and a low level of citizen participation  

One the other hand: A rigid and non-adaptive level of intervention in regional innovation policy with low or 
absent citizen participation will likely be based on: less mobility, a fixed offer of transport modes and times, 
higher costs for individual commuters and travellers, time-consuming travelling, low levels of citizen 
participation and a government operating more at a distance.  

Table 15.  Parameters  for  the scenar ios  for  inte l l igent  t ransport  

Additional parameters Scenario 5  

Adaptive intervention implementation 

Citizen empowerment 

Scenario 6 

Rigid intervention implementation 

Absent or no citizen participation 

General intro 

- Urbanisation, megacities 
- Environmental / CC risks increase 
- Acceleration of innovation 
- Unequal access 
- Growing gaps 

It is 2031…  It is 2031…  

Society 

- Demand for good governance 
- Sustainable transport solutions 
- Citizen centred transport solutions 
- Travel time perception change 
- Improved social conditions 
- Personal shorter travel times 
- Liability risks increase 
- Loss of human control 
- Increased inequality 

  

Economy 

- Collaboration public-private sector 
- Sharing economy solutions 

  

Technology  

- Acceleration of digitalisation > 
intelligent infrastructure 

- Sustainable solutions 
- Advantage new tech 
- Intelligent vehicles 
- Internet of Things, wireless, 

sensing, GPS 
- Security and safety risks 

  

Environment 

- Climate change risks increase 
- Green vehicles 
- E-vehicles 
- Lower CO2 emissions 

  

Policy   



         

 

 

Techno-moral scenarios for territorial R&I futures in the domains of intelligent cities, energy and transport. 
Deliverable 2.2 for the RRI2SCALE project (April 2021).  

Page  56 

 

 

- good governance 
- just and equal framework for 

checks and balances 
- new forms of co-operations (orgs / 

nations) 
- Increased inequality 
- Unequal access 
- Gap groups 
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7. Conclusions 

In this section the six scenarios are presented. Two scenarios for each of the three domains: intelligent cities, 
intelligent energy and intelligent transport. To sum up, the framework for these six scenarios was developed 
and proposed for further development in the JCR SES game. In the next steps of the RRI2SCALE project, the 
scenarios as presented below, will be validated (Task 2.3). Thereupon, multi-stakeholder dialogues will be 
organised in the four regions (Task 3.2) and cross-regional dialogues will be organised (Task 3.3). Finally, 
analysis of the challenges, issues and concerns which are associated with the integration of Responsible 
Research and Innovation in practice in the regional Research & Innovation settings will be conducted and 
conclusions will be drawn (Task 3.4), which will inform the activities in Work Package 4.  

 

 Scenarios for intelligent cities 

Scenario 1: Adaptive intervention implementation AND citizen empowerment 

It is 2031. Over the past 10 years, in the region the population has increased considerably in the main city, 
in particular, in the last 5 years after the aftermath of the pandemic. At first, it made the house prices go sky-
high, even more than during the pandemic. However, a group of citizens proposed a plan for reducing prices 
which seemed to have worked. Access to affordable houses has improved. It is a successful example of 
collaborative efforts to prevent gaps to grow between those who have and those who have not.  

In many projects, local communities are able to have their say and bring in their needs. A few years ago, the 
organisation SupportCommunity was set up who helps, and is supported by the community, in particular 
individuals who otherwise should be left out. This is possible because of recent digital solutions. The offer of 
useful implementations has grown, almost always supported by high-tech tailored solutions. In addition, for 
newcomers in the region, there is intense guidance and training in digital 21st skills in place so they benefit 
immediately from the regional governance support.  

Recent evaluation of the intense guidance and training has shown that people rank their quality of life as 
higher than before. It may help that intensive campaigns were held that emphasized that benefits for the 
whole society equals not the individual growth, but increasing wealth and well-being of the whole group 
does.  

Digital services are nowadays easy accessible and easy to apply. The pandemic boosted the development of 
these specific applications. And specific one-on-one support did its work as well. Most citizens who used to 
have difficulties are benefitting from this support. The Internet of Things, 10 years ago, still a promise, has 
now come into full swing. Governmental bodies can now focus on other issues on the agenda.   

Just in time, stringent measures helped prevent the worst climate change risks to materialise. Visible effects 
are improved air quality in the city because of the quick transition to sustainable and adaptable energy 
sources in the region. One could almost say that the pandemic was a blessing for the region.  
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In the region, almost 10 years ago, during the pandemic, pilots were done with digital participation strategies. 
These experiences have proven very helpful and increased understanding of when and why citizens wanted 
to participate. For years now, a mixed participation strategy has been in place based on in-person and online 
participation and with the help of co-creation methods. In all, more citizens have participated in smart city 
projects, with benefits for local communities even in the rural areas. 

 

Scenario 2: Rigid intervention implementation AND absent or no citizen participation  

It is 2031. In 10 years, the main city in the region saw an increase in the population of 50 percent, while at 
the same time, the population in the rural areas decreased even more. That has caused huge challenges, for 
example, housing prices in the city, which were already high, have increased unbelievably. It was quite a 
surprise since it was expected that after the pandemic more people would leave rather than go back to live 
in the city centres. In the city, digital services are omnipresent nowadays. If you’re not connected, however, 
this is problematic because even something which is necessary for larger groups of citizens as claiming food 
support is a complex task and it is completely digitalized.    

About 8 years ago, the pandemic seemed under control. However, new mutations caused another wave of 
infections and this has continued until last year. Some also call it the ‘pandemic decade’. Regional policy 
makers, therefore, decided to put all efforts in digital services. A backlash is that groups from poorer 
neighbourhoods, already more severely affected by the virus, feel, or are, left out. Their conditions have 
deteriorated. And their digital skills are not sufficient anymore. For instance, currently citizens need more 
than basic 21st  century skills if they want to apply for governmental support.   

On the good side, the economy is back on track now. In particular, large companies are doing well. However, 
governmental spending on tech solutions has been so high that budgets for most services were cut back. 
Again, private companies have filled the gap and offer their services - to those who can afford it.   

Most governmental services can only be consulted digitally. The downside is that, regularly, for safety 
reasons, services are unavailable. Or, implementation of new services is delayed. And, hacking has become 
a huge problem. Everyone knows someone whose personal data have been abused.   

Throughout the pandemic decade, climate change effects became more visible. In the region, weather 
conditions have become very unpredictable. Even in smaller cities in the region, air quality has decreased 
because of heavy polluted air. It may have been caused by the growth of the population. Air quality was 
better during the pandemic, but it changed for the worst at the moment everyone could travel again.  

About 10 years ago the government prioritized economy above climate change. They focused on 
digitalisation, and allowed big data centres to be built in the region. These data centres need lots of energy 
and the suppliers are causing now the ultrafine particles in the air. Their lobby is strong.   
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 Scenarios for intelligent energy 

Scenario 3: Adaptive intervention implementation AND citizen empowerment 

It is 2031. Over the past 10 years, a transition to sustainable energy sources has fully been completed in the 
region with the help of groups of citizens who pro-actively brought in their preferred solutions. Their 
solutions were based on support in their neighbourhoods. The process speeded up by a combination of both 
tech-based and low-tech solutions which could include specific wishes and demands from the local 
communities. As a consequence, dependency on the larger grid – and its instabilities – has decreased, and in 
cases of emergency when energy supply is not sufficient, energy can be transported from the neighbouring 
region.  

The regional population has changed considerably. In particular, after the pandemic, people from outside the 
region arrived and settled in the less populated rural areas. The new inhabitants have been welcomed warmly 
as contributors to the depopulated region. In reaction, a strong urge for solving energy issues together has 
grown. This is, in particular, connected to the memberships of communities that were formed after the 
pandemic. The members of the communities searched for sustainable and profitable solutions which would 
benefit all members. At the regional level, taking care of each other, has become a main driver for the 
economy. In the end, helping others out is beneficial for all. For example, as prosumers, citizens benefit 
directly from sustainability efforts.  

After the pandemic, the economy recovered and then it became abundantly clear that the rich had become 
richer and a very large group stayed behind. However, in the region, a few influential stakeholders led by 
example and took care of solutions which benefitted the whole community including themselves. They did 
so, because the long term benefits would be greater than the short term gains. The energy domain was the 
first where new solutions were implemented. By rethinking their business model, currently, everyone 
benefits from this approach and the GDP in the region has gone up for everyone.   

The pandemic accelerated both the digitalisation and decentralisation of the energy system. For more than 
5 years already, it has become normal that energy is available on-demand and is delivered via energy 
communities from which citizens benefit as prosumers. The development and wide availability of different 
type of batteries for energy storage proved vital in that.  

Still further action is needed, since the urgency to take into account the environment is even more important 
than always thought. Worst case scenarios of climate change predictions have already been reached and, 
moreover, effects on the region are strong. Extreme weather situations occur more frequent nowadays due 
to rapidly changing weather patterns. These also hold on much longer than anticipated. Individual 
households can hardly anticipate to these changes. The need for regional or national efforts to tackle those 
issues is very high.   

The influence of national governments and EU-level policies on regulation has become more tailored to 
regional needs in the past 10 years. After Brexit in 2021 came into effect, and the pandemic and the emerging 
awareness of the climate risks, the importance of international collaboration was brought into practice with 
the so-called Wellington agreement held in 2022 in New Zealand. 
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Scenario 4: Rigid intervention implementation AND absent or no citizen participation 

It is 2031. Over de past 10 years, several efforts towards use of sustainable energy sources still are being 
implemented in the region, albeit the projects did not develop at the much-needed speed. Often, projects 
are delayed considerably due to a lack of support from the regional stakeholders and the local citizens. This 
is regrettable since, in 10 years’ time, extreme weather events are happening almost continuously. The time 
needed to deal with these extreme events absorbs all available budget and efforts the regional governments 
have available. Citizens focus on their own personal problems because they frequently have to deal with 
pressing incidents in their own neighbourhoods.  

The regional population has decreased because several waves of infections caused more deaths than 
anticipated. In the rural areas, the population became more skewed towards the older citizens. One reason 
is that younger citizens moved to the larger cities in other regions for work. As a consequence, interest in the 
rural areas has decreased and the elderly lack the skills to catch up. As soon as young adults go to university, 
they leave and do not intend to come back again, except for visiting their parents every now and then.  

After the pandemic, the economy recovered, and, then it became abundantly clear that the rich had become 
richer and a large group stayed behind. In addition, middle incomes, who could always cope with small risks, 
started to struggle because of the increased costs for the more extreme weather events. Despite that 
regional funds were installed to anticipate and support those unexpected events financially, the lower-
income groups could not benefit from it. Therefore, gaps between those who have and those who have-not 
increased. On top of that, costs for energy consumption have soared which makes people who can afford it 
search for cheaper energy solutions based on solar panels and earth warmth.   

Batteries have become so good that storage of energy collected by citizens who can afford such a battery 
also helps them to survive the periods of extreme weather. However, the focus on tech-only solutions have, 
in practice, increased the gap between groups in the population. Almost all services were digitalised in the 
past 10 years which means that those services are more complex to deal with, while slow bureaucratic 
processes puts the have-nots more behind.  

Despite international recognition that the environment is important, in the past 10 years the situation 
deteriorated quicker than expected with extreme weather conditions happening frequently and going-on for 
longer periods. Citizens who can afford investments in technological solutions are much better off than 
citizens who have no spare budget for making their energy supply more sustainable.   

The Glasgow meeting, held in November 2021, in short, has not been able to make a difference because the 
political interests of the United Kingdom who left the EU in that year, prevailed environmental interests.  

 

 Scenarios for intelligent transport 

Scenario 5: Adaptive intervention implementation AND citizen empowerment 

It is 2031. Over de past 10 years, the region has attracted many newcomers. Therefore, the total population 
in the region, has increased with about 10 percent, while, in addition, the flux of tourists after the pandemic 
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ended has increased each year. It means that the roads need to transport more people, both for private 
transport as well as for public services.  

In the past 8 years, after the pandemic, immediately many efforts by the regional government together with 
the transport companies were made to make the transport sector greener and, at the same time, keep it 
affordable for local citizens in order to create equal access and avoid a growing gap between groups.  

Several citizen initiatives have been given budgets to implement ideas. For example, five years ago, a group 
of volunteers came to the regional governor with a plan to make travel to work more sustainable. Nowadays, 
when taking public transport, commuters get points which they can use for a reduction in their local taxes. 
Of course, after the pandemic, those who could, have continued working at home for one day per week. In 
addition, investments in green transport means, such as e-bikes have soared. The funded initiatives also took 
care of groups with special needs for whom special and affordable transport is necessary. The regional 
government supported those initiatives financially after having actively scouted for the most supported 
initiatives within those groups. 

One solution which has proven worthwhile is the tailored transport for citizens who do not need to be 
transported daily. Sharing cars was promoted with the help of an app service and proved beneficial - by 
means of the collected points – both, for those who offer to share their car, and, those who use the car-
sharing service.  

Those ride-sharing or car-sharing offers are also safe and secure due to digitalisation transformations. Digital 
support has become omnipresent. Sensors have also proven useful for tracking tourists and offering them 
tailored solutions for their demands.   

All transport means have rapidly been transformed into green options, while costs for commuting, at the 
same time, have decreased. Both, the smart solutions for ride-and-bike-sharing and the points-app for 
reductions of taxes made that possible. Actually, the region is proud to say that they have the best offer, not 
only for their local citizens, but also for the increased number of tourists. Tourists value the smooth transport-
app which attracts new groups of tourists.  

After the installation of a committee to stimulate environmental friendly transport projects, an initiative from 
local citizens and supported by the regional coalition, already more than eight projects were completed in 
five year. Although challenging, and not all projects work as planned, it is often possible to make adjustments. 
That effort is valued by the citizens, since the coalition had no issues in getting re-elected again.   

 

Scenario 6: Rigid intervention implementation AND absent or no citizen participation 

It is 2031. Over the past 10 years, urbanisation of the main city in the region was higher than anticipated 
caused by people moving back to the city while the rural area depopulated even more. In the region, the 
many changes in the climate are increasingly noticeable. At the same time, the speed of innovation was huge, 
amongst others, due to the pandemic. Aftermath effects of the pandemic are still noticeable. All 
developments together have increased gaps between the cities and rural areas caused by unequal access to 
the city centres and the jobs in the city. 
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Recently, citizens were not included in decision making about transport innovations. According to the 
regional policymakers, they did not feel the need to consult them, maybe because citizens had much to deal 
with in recent years. Therefore, regional policymakers did not expect much interest. However, the pandemic 
caused suspension of many bus and train services and these are still not completely up-and-running again. 
Commuting to-and-from-work has become more time-consuming now citizens can go back to the office 
again. And, the commute is more expensive than before. The huge losses of the travel sector in the past 10 
years left costly innovations behind.   

Speaking of travelling, in particular, commuting is something that has to be arranged individually now that 
public services still do not offer the same services as before the pandemic. Private companies offer faster 
travel routes which reduce travel time but many commuters can only afford those faster routes when their 
boss pays them. Also, tourists, often richer than local inhabitants, do not have issues with private travel. In 
sum, travelling to work has become quite a challenge in many cases, in particular, for those with the more 
hands-on jobs who need to travel to work at irregular times.  

The commute can be sustainable for those who can afford it. Those private, electrically driven and self-driving 
cars enable working during travel time as well.  

All transport has been transformed into green options, however, that has come at a cost. Literally, costs for 
commuting have increased considerably. Green options are available and maintenance costs for using the 
old-gasoline cars are sky-high.  

In all, gaps between those with work and those who have-not have increased. Regularly, citizens have 
expressed their unease via demonstrations which, recently, became more serious. Local government has, 
however, largely ignored these sentiments since they decided to prioritize stimulating the economy and bring 
the companies back on track again. 
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Annex 1: Integrating techno-moral aspects in scenarios 

The aim of the techno-moral scenarios as envisioned is to not only have participants experience and act 
through plausible alternative futures. The scenarios described will stimulate thinking outside the regular 
frame of reference. In addition, thinking about potential moral considerations is encouraged. In this section, 
it will be explained how those moral considerations were included in the game and integrated in the game 
structure.  

 

Integration of techno-moral aspects 

With the example and the experiences of Nano2All and other implementations of the game in mind, in the 
SES game for the RRI2SCALE project the role of the Public Voice will enable to include techno-moral aspects 
and, therefore, this role will be prominent in the SES game for RRI2SCALE as well (Nano2All, 2017). The person 
that plays the role of the Public Voice gets to introduce her- or himself extensively at the start of the game 
and will be asked to elaborate on her/his needs with respect to regional innovation. She/he can express 
concerns about the potential impacts, in particular societal impacts, regarding the theme at hand (smart 
cities, energy or transport). And, will be able to explicate what (moral) values and principles she/he considers 
important.  

In each round, the Public Voice gets the possibility to reflect on all of the actions taken by the other players. 
Did the other players take her/his concerns into account? Do they align with or are they in conflict with 
her/his values. In the reflection, the Public Voice can express what she or he likes or dislikes about the actions. 
Then, the Public Voice can distribute a number of impact tokens that can multiply the scores the players 
receive with each action. That will increase the incentive to actively take the perspective of the Public Voice 
into account. In order to facilitate that, the participant who plays the Public Voice will be given a role 
description. In that way, the participant is reminded of the main outcomes and discussion points that support 
the concerns of the citizens.  

By integrating moral considerations and citizen perspectives into the game it is aiming to enrich the reflection 
process of the stakeholders participating in the regional dialogues. When the stakeholders play the game, 
the game experience will help the participants to think of future strategies where societal needs can be 
brought into the regional decision making about regional innovation. This will enrich thinking about future 
developments in the three themes.   

Box x: Example of a role description of the Public Voice [final role description to be added] 

 

Public Voice: actor profile 

In this game, you represent the perspective of citizens in regional decision making about 
innovations on the domain of [choose domain: Intelligent Cities, Intelligent Energy or Intelligent 
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Transport]. Your role is that of the ‘Public Voice’ and you will explain to the other participants 
what issues are important to you and should be taken into consideration when decisions are 

taken.  

You have a powerful voice. 

The role of the Public Voice is to express how in your region [choose region] society talks about 
[choose domain]. 

In the first box below, summaries of values, needs and concerns that were expressed in regional 
studies are described. This information may help you position yourself as the Public Voice and 

respond to the actions of the other participants (with other roles) in this game.  

At the start of the game, you introduce yourself as the ‘Public Voice’ and you explain to the other 
players what issues are important to you when it comes to innovations. 

You can write this in Box 2. 

What you consider to be important may change as events develop during the game. Let’s see. How 
you respond to the actions of the other participants is entirely up to you. 

Technomoral considerations Region x 

Values 

- value 
- value 
- value 

Needs 

- needs 
- needs 
- needs 

Concerns 

- concern 
- concern 
- concern 

Reflection: What do you find important as 
the Public Voice? 
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