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1. Executive Summary 

 

In an age of rapid changes in businesses, technology and lifestyles, regional authorities are challenged to design 

policies with a forward-looking perspective. To assist them in this respect, prominent organisations from all over 

around the world regularly publish reports that aim to predict future developments. Demographic shifts, 

urbanisation, migration, technological innovation, the changing working and educational patterns, economic 

uncertainty, and climate change are only a few examples of developments that are predicted to shape the world in 

the next decade. 

In the frame of the RRI2SCALE project, the focus is placed on balancing sustainable territorial development and 

breakthrough research and innovation, and more specifically on the domains of intelligent cities, intelligent 

transport, and intelligent energy.* To this end, we conducted a literature review to identify megatrends, trends and 

drivers that are anticipated to alter the socioeconomic and environmental landscape in the years to come, and 

surveyed around 120 experts from across Europe in the fields of intelligent cities, transport and energy, as well as 

territorial Responsible Research and Innovation (RRI) were recruited to participate in a Delphi survey on the 

potential implications of these trends and drivers and their probability of appearance. As typical for this type of 

study, the survey took place in two rounds, enabling participants to revise their responses in the light of other 

participants’ views. 

Amongst the factors identified to possibly accelerate the abovementioned situation, we noted: (i) the growing urban 

challenges (e.g., the increasing housing prices, traffic congestion, poor air quality, and urban flooding); (ii) territorial 

phenomena that jeopardise environmental, social, and economic sustainability (e.g., urban sprawl, 

overurbanisation and uncontrolled urban development); (iii) technological advancements that improve the 

efficiency of smart city projects but that come with certain trade-offs; (iv) the limitations of European and national 

policies and funding schemes; and (v) the increasing energy demand.  

In this context, the following trends have been identified: (i) increasing investment and participation of private 

sector to intelligent city projects; (ii) the rising digitalisation of public services; (iii) more and more citizens demand 

new market solutions that minimise social and environmental concerns and implications; (iv) the rising need for 

European and national frameworks to regulate privacy, security, safety, and ethical issues associated with digital 

an technological solutions used for public purposes; (v) the surging demand for better and safer public transport 

services; and (vi) the increase of energy needs. 

To address the above, some recommendations have been identified: first, the establishment of two-way online 

communication channels will improve the relationship between local governments and the citizens they serve. 

Besides, intelligent city initiatives will be designed in ways that consider the needs of vulnerable groups (such as 

the elderly and people with disabilities) contributing to social inclusion significantly. Also, the expansion of 

seamless connectivity and interoperability in digital services will further promote shared mobility solutions (e.g., 

ridesharing, carsharing and bike-sharing), as well as micro-mobility (e.g., bicycles, scooters, electric skateboards). 

 

* Intelligent cities are territories with high capacity for learning and innovation, which is built in the creativity of their population, their institutions of knowledge creation 
and their digital infrastructure for communication and knowledge management (source: Komninos, N. (2015). The Age of Intelligent Cities; Smart Environments and 
Innovation-for-all Strategies. London and New York: Routledge.). This goes on into the intelligent transport and energy domains, where citizens and institutions are 
empowered to collectively innovate and engage in more fruitful stakeholder interactions in the context of their regional ecosystem of transport and energy actors, 
institutions and relationships. 
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And finally, intelligent technologies will transform travel via public means of transport (bus, trains) from “waste” 

travel time to “bonus” time.  

More detailed information and insight on the literature review and the Delphi survey elaborated is presented in the 

chapters hereunder.  
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2. Introduction 

 

RRI2SCALE is a three-year Horizon 2020 project that seeks to embed Responsible Research and Innovation (RRI) 

processes into the current Research and Innovation (R&I) ecosystems of four European Regional Authorities, 

namely Vestland (Norway), Overijssel (the Netherlands), Kriti (Greece) and Galicia (Spain). 

The current document constitutes the RRI2SCALE Deliverable 2.1 “Report on the identification of emerging 

territorial trends, drivers & potential impacts”. It has been elaborated to design, guide the implementation, and 

report the results of a two-round Delphi survey, a forecasting technique that solicits experts’ views. The objective 

of this study has been twofold: first, to explore how the domains of (i) intelligent cities; (ii) intelligent energy; and 

(iii) intelligent transport will evolve in the next ten years from a scientific and technological perspective and second, 

to identify what potential impacts these may infer on territorial development.  

Concerning the process followed, literature research was initially performed to identify the anticipated global 

megatrends and sectoral trends, as well as any drivers and “black swans” of the three domains in the next ten 

years. The outcomes of the literature review were then translated into statements for the Delphi participants to 

discuss their potentiality and impacts. Around 120 experts in the fields of intelligent cities, transport, and energy, 

as well as territorial RRI participated in the survey. Their responses were collected, analysed, and interpreted, and 

eventually made available to all RRI2SCALE partners, in order to feed the next steps of the project. More accurately, 

insights from this Deliverable will provide the foundation upon which the scenarios of the RRI2SCALE Task 2.2 

“Development of six techno-moral scenarios for territorial R&I futures” will be elaborated. 

The current document is structured as follows: 

• Section 3 reviews the most important social, technological, economic, and environmental megatrends, as 

they are cited in the recent literature. 

• Section 4, 5 and 6 review the drivers that may affect future developments in the domains of intelligent 

cities, intelligent transport, and intelligent energy, respectively. In addition, these sections elaborate on the 

trends that may evolve in the three fields, as well as their potential positive and negative impacts on society 

and natural environment. 

• Section 7 investigates particular matters of concern in the Regional Authorities that participate in 

RRI2SCALE (Vestland, Overijssel, Kriti and Galicia). They were used to calibrate our approach or emphasise 

specific topics of interest in the Delphi survey, where needed.  

• Section 8 meticulously describes the research design of the study, including the steps of the process, as 

well as the methods for selecting participants for the Delphi survey and analysing data, among others. 

• Section 9 presents the results of the two-round Delphi survey. 

• Section 10 provides the main conclusions of this extensive exercise and guides the next steps of the 

project. 

The Annexes of this document include the questionnaire employed in the frame of the Delphi survey, as well as 

figures with the final results. 
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3. Megatrends 

 

Megatrends are “macro-level phenomena which include various (sometimes conflicting) sub-phenomena (e.g. 

globalisation, climate change)”1 and “large, transformative global forces that define the future by having a far-

reaching impact on business, economies, industries, societies and individuals”.2 Understanding megatrends helps 

the reader to identify the underlying processes that will determine – to a certain extent – the course that trends in 

the three domains (intelligent cities, intelligent transport, intelligent energy) and in the four regions (Kriti, Galicia, 

Overijsel, Vestland) will take. This section builds on relevant and most recent research and policy reports, scientific 

journal articles, and other scientific publications, elaborated by international public and private institutions and 

offers an overview of the most-cited megatrends in the literature up until 2030. 

 

3.1 Social Megatrends 

3.1.1 Demographic Shifts 

Changes in the size and synthesis of the population are among the most cited megatrends in the literature. 

According to the United Nations (UN), the global population is projected to keep increasing, from 7.7 billion in 2019 

to 8.5 billion in 2030 and 9.7 billion in 2050. Nevertheless, the recorded population growth will not be equally 

distributed among countries. Nine countries, including India, Nigeria, Pakistan, Egypt and the USA, will make up 

more than half of the projected population growth. The population of sub-Saharan Africa is estimated to almost 

double by 2050 (99% increase), while around 2027, India is expected to overtake China as the world’s most 

populous country. On the other hand, a growing number of countries will experience a reduction in population size.3 

In particular, the European population is projected to decrease from 747 million in 2019 to 741 million in 2030 (-

0.8%) and 710 million in 2050 (-4.9%).4  

It is noteworthy that even within Europe, significant discrepancies in population growth are expected. Both in 

Southern and Eastern Europe the population is projected to decrease by almost 3% by 2030, while in Northern 

Europe to increase by 4% (see Table 3-1). 5 

 

Tabl e  3 -1 :  European popul at ion per  geographic  region  

 2019 2030* 2050* 

 in thousands in thousands % change in thousands % change 

Europe 747,183  741,303 -0.8% 710,486 -4.9% 

Southern Europe 152,447 148,460 -2.6% 136,648 -10.4% 

Northern Europe 105,769 109,990 4.0% 114,960 8.7% 

 

* The data within this column are estimations. 
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Eastern Europe 293,445 284,535 -3.0% 261,977 -10.7% 

Western Europe 195,522 198,318 1.4% 196,902 0.7% 

Source: UN (2019). World Population Prospects 2019: Volume I: Comprehensive Tables. 

 

The average age of the population is expected to increase, mainly due to higher life expectancies and lower fertility 

rates.6 According to the UN, life expectancy at birth on a global level is forecasted to grow from 72.6 years in 2019 

to 74.0 years in 2030. At the same time, the global fertility rate is projected to decline from 2.5 in 2019 to 2.38 

births per woman in 2030. As a result, the world’s population is estimated to grow older, with people over age 65 

being the fastest-growing age group. In 2019, there were 703 million people aged 65 years or over globally 

(accounting for 9% of the total global population). This number is expected to increase to 997 million in 2030 and 

to almost double to 1.5 billion in 2050 (accounting for 12% and 16% of the total global population, respectively). 

Furthermore, between 2019 and 2050, the number of people aged 80 years or over in the worldwide population will 

triple from 143 to 426 million.7,8  

In Europe, the megatrend of population ageing is even more evident. By 2030, the population aged 65 years or over 

will account for 23% of the total European population. The phenomenon will be more intense in Southern Europe, 

where the share of people aged 65 years or above will reach 26% in a decade (see Table 3-2).9 

 

Table 3-2:  P roport ion o f  peopl e  aged 65+ i n  Europe  

 2019 2030* 2050* 

Europe 18.8% 23.0% 28.1% 

Southern Europe 21.1% 26.0% 35.0% 

Northern Europe 18.8% 21.8% 25.4% 

Eastern Europe 16.4% 20.5% 25.2% 

Western Europe 20.6% 24.9% 28.8% 

Source: UN (2019). World Population Prospects 2019: Volume I: Comprehensive Tables. 

 

3.1.2 Urbanisation  

The increasing level of urbanisation has been remarkable during recent years. According to the UN, during the past 

two decades, the global urbanisation level increased from 43% in 1990 to 56.2% in 2020. Projections show that 

urbanisation, combined with the overall growth of the world population, will add another 1 billion people to the 

 

* The data within this column are estimations. 
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urban population by 2030, leading to a global urbanisation level of 60.4%.10 By 2025-2030, it is also expected that 

around 630 million people will live in 40 megacities*, mainly in Asia but also in Africa and Latin America.11 

Africa and Asia, albeit toady less urbanised than most regions (experiencing urbanisation levels of 43.5% and 51.1% 

in 2020, respectively), will undergo urbanisation at higher growth rates than the rest of the world. In contrast, 

Europe, currently a region with a relatively high urbanisation level (approximately 75%), will register a slower 

urbanisation rate†. More specifically, during 2020-2025, the average annual urbanisation rate in Africa and Asia will 

be 1.08% and 1.10% respectively, while in Europe, only 0.32%. Finally, Europe is expected to reach an urbanisation 

level of 77.5% in 2030 and 83.7% in 2050 (see Table 3-3).12,13 

Besides, a sub-trend worth considering is the population shift from central urban areas into suburban ones 

(suburbanisation).14 It is believed that especially in BRICS countries‡, rapid suburbanisation is often unmanaged, 

and thus, it could result in burgeoning urban sprawl. 15,16,§ 

 

Table 3-3:  Urbani sat ion level s  in  Europe  

 2019 2030* 2050** 

Europe 74.7%  77.5%  83.6% 

Southern Europe 71.8%  75.4%  82.0% 

Northern Europe 82.4%  85.0%  89.2% 

Eastern Europe 69.8%  72.3%  79.4% 

Western Europe 80.1%  82.2%  86.9% 

Source: UN, World Urbanisation Prospects (2018).  

3.1.3 Migration  

In overall, since the 1960s the rate of international migrants†† has fluctuated around 3% of the total global 

population.17 In 2019, the stock of international migrants globally reached an estimated 272 million, reflecting an 

increase of 51 million since 2010. Europe hosts the most significant number of international migrants (82 million), 

followed by North America (59 million) and North Africa and West Asia (49 million).18 Within Europe, western 

countries hosted the highest number of migrants in 2019 both in absolute terms and as a percentage of their 

 

* Megacity is a very large city, especially one with more than 10 million people living in it. Source: Cambridge Dictionary. Megacity. Retrieved from 
https://dictionary.cambridge.org/dictionary/english/megacity  
† The rate at which the percentage urban grows or declines is called the urbanization rate. Source: United Nations, Department of Economic and Social Affairs, Population 
Division (2019). World Urbanization Prospects: The 2018 Revision (ST/ESA/SER.A/420). New York: United Nations. Retrieved from 
https://population.un.org/wup/Publications/Files/WUP2018-Report.pdf  
‡ BRICS is the acronym coined for an association of five major emerging national economies: Brazil, Russia, India, China and South Africa. 
§ Urban sprawl is “the unrestricted growth in many urban areas of housing, commercial development, and roads over large expanses of land, with little concern for urban 
planning”. Source: Fouberg, E. H., & Murphy, A. B. (2020). Human geography: people, place, and culture. John Wiley & Sons. Retrieved from https://tinyurl.com/yxadzo4b  
** The data within this column are estimations. 
†† “An umbrella term, not defined under international law, reflecting the common lay understanding of a person who moves away from his or her place of usual residence, 
whether within a country or across an international border, temporarily or permanently, and for a variety of reasons. The term includes a number of well-defined legal 
categories of people, such as migrant workers; persons whose particular types of movements are legally-defined, such as smuggled migrants; as well as those whose 
status or means of movement are not specifically defined under international law, such as international students.” Source: International Organization for Migration. Who 
is a migrant. Glossary on migration. Retrieved from https://www.iom.int/who-is-a-migrant  

https://dictionary.cambridge.org/dictionary/english/megacity
https://population.un.org/wup/Publications/Files/WUP2018-Report.pdf
https://tinyurl.com/yxadzo4b
https://www.iom.int/who-is-a-migrant
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population, namely 30.4 million and 15.6%, respectively. However, during the period 2000-2019, Southern Europe 

faced the steepest increase in the migrant stock (115%). On the other hand, Eastern Europe registered a negative 

net migration rate* of 1% (see Table 3-4).19 

 

Table 3-4:  Mi g rant  s tock in  Europe  

 2000 2019 

 absolute terms absolute terms % change % of total pop. 

Europe 56,858,788 82,304,539 +45% 11.0% 

Southern Europe 7,681,653 16,503,552 +115% 10.8% 

Northern Europe 7,900,973 15,094,924 +91% 14.3% 

Eastern Europe 20,435,785 20,278,745 -1% 6.9% 

Western Europe 20,840,377 30,427,318 +46% 15.6% 

Source: UN (2019). International Migrant Stock 2019 

 

By 2030, the rate of international migrants is expected to range between 2% - 5% of the total global population,20 

while 85% of the population growth in the G7 economies could be from net migration.21 However, migration 

forecasting is perceived as a difficult task, mainly because events that generate substantial migration flows cannot 

be predicted.22 Indicatively, one could mention international wars and political conflicts,23 as well as the 

consequences of climate change. It is believed that the worsening impacts of climate change could force 25 million 

to 1 billion people to move either within their countries or across borders, permanently or temporarily, by 2100.24 

Especially in the EU, climate change could lead to a yearly increase in asylum applications between 28% to 188% 

by 2100.25  

 

3.1.4 Shifting Health Challenges 

Global health concerns are shifting. On the one hand, advancements of science and better living standards have 

improved humanity’s health and life expectancy. For instance, according to the World Health Organisation (WHO): 

(i) the estimated number of people who died from HIV globally in 2018 were 56% fewer than in 2004 and 33% fewer 

than in 2010;26 (ii) the tuberculosis global mortality rate experienced a 42% reduction in the period 2000–2017;27 

and (iii) the estimated number of people who died from malaria on a worldwide scale in 2017 were 28% fewer than 

in 2010.28 At global level, deaths from these communicable diseases are projected to further decline in the 

 

* Net migration is the difference between immigration into and emigration from the area during the year. Source: OECD, Glossary of statistical terms (2005). Net 
Migration. Retrieved from https://stats.oecd.org/glossary/detail.asp?ID=6639  

https://stats.oecd.org/glossary/detail.asp?ID=6639
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future.*,29 Besides, over the next two decades, technological advancements are expected to improve the healthcare 

system, by transforming it towards one that is “predictive, personalised, proactive and participatory”.30 

On the other hand, during the 21st century, humanity is expected to be confronted with various health challenges. 

Global trends such as “population growth, increased international movement of people and goods, climate change, 

urbanisation and poverty” can facilitate the faster transmission of diseases across long distances.31 The most 

prominent example is the current outbreak of COVID-19. Climate change also affects the social and environmental 

determinants of health. As a result, between 2030 and 2050, the effects of climate change are expected to cause 

approximately 250,000 additional deaths per year.32 Besides, obesity, malnutrition, antimicrobial resistance, and 

non-communicable diseases are increasingly placing an additional burden to the health of communities.33,† For 

instance, non-communicable conditions are forecasted to account for 52 million deaths in 2030 (representing 

some 75% of all deaths), up from 41 million people in 2016 (71% of all deaths).34,35 

 

3.2 Technological Megatrends 

3.2.1 Technological Innovation and Digital Transformation 

Technological innovation is the megatrend on which there is most consensus in the literature. The pace of 

technological advancement has been unprecedented in the last years, and this trend is expected to continue. 

Indicatively, a list of new technologies perceived to be the most influential in today’s world is the following: Internet 

of Things (IoT); Artificial intelligence (AI); Blockchain; 5G data networks; Automation; Autonomous vehicles; Drones; 

Robotics; Virtual reality (VR); Augmented reality (AR); and 3D printing.36,37,38 The convergence of new technologies 

yields robust business solutions that are greater than the sum of their parts. For instance, technologies such as 

Blockchain, IoT and AI combined can provide solutions that automate trust by ensuring the authenticity of data, 

verifying identities, and enabling secure multi-party transactions. Also, technologies such as automation, robotics, 

and intelligent systems, when united, can support industries in developing and integrating autonomous systems 

into the value chain.39 

The diffusion of these technological advancements into people’s daily life, influencing almost every part of their 

living, ranging from work, travel and energy to food production and environment, is known as the process of “Digital 

Transformation” of our society. This transformation is central in shaping the direction of many other trends, such 

as improvements in healthcare (discussed in section 3.1.4), hyperconnectivity, and revolutionising the nature of 

work and education (discussed in sections 3.2.2.-3.2.4.).40 

 

3.2.2 Hyperconnectivity 

The term hyperconnectivity is used to describe the rapid increase of connectivity through: (i) technological means, 

particularly with growing numbers of people having access to the internet and the accelerating use of social media; 

and (ii) the continuing intensification of global exchange in trade, finance, people and data.41 

a. Through technological means 

 

* Communicable diseases are diseases that can spread from person to person. 
† Noncommunicable diseases (NCDs), also known as chronic diseases, tend to be of long duration and are the result of a combination of genetic, physiological, 
environmental and behaviours factors. Source: WHO (2018). Noncommunicable diseases. Retrieved from https://www.who.int/news-room/fact-
sheets/detail/noncommunicable-diseases  

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
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In 2019, according to Groupe Speciale Mobile Association (GSMA),42 5.2 billion people were subscribed to mobile 

services (67% of the global population), while 3.8 billion people (49% of the global population) used mobile internet. 

In 2025, these numbers are projected to grow to 5.8 and 5 billion, respectively (70% and 61% of the global 

population). Moreover, in 2019, 4G accounted for 52% of the total global connections (excluding licensed cellular 

IoT), and in 2025 it is expected to account for 56% of the market. On the other hand, in 2025, 5G is estimated to 

reach 20% of the total global connections (1.8 billion connections), being particularly strong across developed Asia, 

North America and Europe (see Table 3-5). IoT connections, being an integral part of the 5G era, are expected to 

grow as well, from 12 billion in 2019 to almost 25 billion in 2025.43 

 

Table 3-5:  Met r ics  of  hyperconnect iv i ty  i n  Europe  

 2019 2025* 

People subscribed to 

mobile services 
86% 87% 

4G connections 58% 59% 

5G connections 1% 34% 

Source: GSMA (2020). The Mobile Economy 2020. 

 

b. Through intensification of global exchange in trade, finance, people and data 

By 2030, air travellers will have nearly doubled to more than 7 billion, most of which will be from the Asian middle 

class.44 Besides, almost all European cars will be connected to the internet, making driving even safer45 and super 

high-speed trains (such as Hyperloop) will reduce travel time by nearly 90%.46 Finally, the volume of 

data/information created worldwide will increase from an estimated number of 50.5 zettabytes in 2020 to 175 

zettabytes in 2025.47 

 

3.2.3 Changing Work 

Technological advancements, such as Automation and Robotisation, are transforming the way that value is created 

and by extension, the workforce needs. Some new kinds of jobs will be created, while others, from the truck and 

taxi drivers to some high-skill jobs, such as paralegals and engineers, will be nearly eliminated.48 Indicatively, it is 

projected that between 2019 and 2030 “the world will need to create 600 million new jobs – more than 200 million 

in sub-Saharan Africa alone”, just to avoid a further increase in the rate of unemployment.49 To retain their jobs, 

workers will require an increased level of specialisation and creativity. Hence, this trend is driving the 

transformation of education, as well (see section 3.2.4).50  

 

* The data within this column are estimations. 
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Besides, two additional drivers of significant transformations on the labour market are the phenomenon of 

“platform work” * and the influx of new generations into the workforce.51,52 By 2018, an estimated 11% of the adult 

European population had already used online platforms for providing some type of labour services.53 By 2025, it is 

believed that the “platform economy” will add $2.7 trillion (2%) to the global Gross Domestic Product (GDP) and 

create 72 million full-time-equivalent job positions.54 Nevertheless, digital platforms may be used for circumventing 

labour regulations and ultimately, lowering the quality of employment.55 

On the other hand, generations Y and Z (i.e., millennials and the following generation) are bringing to the workplace 

new knowledge and skills (such as handling tools that make hyperconnectivity easier), as well as new values and 

requirements. For instance, millennials “have far greater expectations of working internationally than their older 

counterparts… with 93% in Africa, 81% in Latin America and 74% in the Middle East all saying that they would like 

to work outside their home country at some point in their career”.56 

 

3.2.4 Changing the Education Paradigm  

The digital transformation of our society brings in new ways of working and requires the possession of new 

knowledge and skills by workers.57 In particular, the skills gap is already evident, with 40% of European employers 

facing difficulties in finding employees with the proper skills to “grow and innovate” (2018).58 For instance, in 2019, 

44% of adults aged 16-74 in Europe lacked even basic digital skills,59 while the demand for digitally skilled 

employees increases by around 4% a year.60 Under this frame, education is progressively shifting from obtaining a 

degree to developing skills and specifically soft skills.61,62,† The World Economic Forum classified: (i) analytical 

thinking and innovation; (ii) active learning and learning strategies; and (iii) creativity, originality and initiative, as 

three of the most in-demand soft skills of 2022 (see the full list at table 3-6).63 In this respect, the importance of 

non-formal and informal learning (gained at work, through social activities, volunteering etc.), as well as of life-long 

learning, is increasing.64,‡ 

In Europe, the European Commission (EC) launched the first Skills Agenda in 2016. According to it, the Commission 

aims to increase the share of adults aged 25-64 who participated in learning during the last 12 months, from 38% 

in 2016 to 50% in 2025. In addition, it aims to increase the share of adults aged 16-74 who possess at least basic 

digital skills, from 56% in 2019 to 70% in 2025.65  

 

Table 3-6: Compar ing the top ten sk i l ls  i n  demand  global ly ,  2018 vs.  2022  

2018 2022 

1. Analytical thinking and innovation 

2. Complex problem-solving 

3. Critical thinking and analysis 

 

1. Analytical thinking and innovation 

2. Active learning and learning strategies 

3. Creativity, originality and initiative 

 

* Platform workers are the people who have gained income from providing services via online platforms.  Examples of such platforms include Amazon, Airbnb, Uber, and 
Baidu. Source: Brancati, U., et al. (2020). New evidence on platform workers in Europe. Results from the second COLLEEM survey. Joint Research Centre (JRC). Retrieved 
from https://publications.jrc.ec.europa.eu/repository/bitstream/JRC118570/jrc118570_jrc118570_final.pdf  
† Soft skills are character traits and interpersonal skills that characterize relationships with other people and complement hard skills in the workplace. Source: Kenton, W. 
(2020). Soft Skills. Investopedia. Retrieved from https://www.investopedia.com/terms/s/soft-skills.asp  
‡ Informal education is the type of knowledge that one gains through several life experiences. Non-formal education is one that is framed according to the requirement of 
a particular job. Source: Globale, E. (2020). Types Of Education: Formal, Informal and Non-Formal. Medium. Retrieved from 
https://medium.com/@ecoleglobale101/types-of-education-formal-informal-and-non-formal-aee0495004a9  

https://publications.jrc.ec.europa.eu/repository/bitstream/JRC118570/jrc118570_jrc118570_final.pdf
https://www.investopedia.com/terms/s/soft-skills.asp
https://medium.com/@ecoleglobale101/types-of-education-formal-informal-and-non-formal-aee0495004a9
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4. Active learning and learning strategies 

5. Creativity, originality and initiative 

6. Attention to detail, trustworthiness 

7. Emotional intelligence 

8. Reasoning, problem-solving and ideation 

9. Leadership and social influence 

10. Coordination and time management 

4. Technology design and programming 

5. Critical thinking and analysis 

6. Complex problem-solving 

7. Leadership and social influence 

8. Emotional intelligence 

9. Reasoning, problem-solving and ideation 

10. Systems analysis and evaluation 

Source: Future of Jobs Survey 2018, World Economic Forum                                                     

 

The influx of younger generations and the digitalisation of society induce changes not only in educational needs 

but also in the modes of delivery.66 An abundance of knowledge is becoming easily accessible by everyone on the 

internet and online educational courses are gaining ground.67 Indicatively, in the United States of America (USA), 

almost 7 million students (35% of total) participated in at least some kind of distant education courses during fall 

2018.68 Besides, already in 2015, the share of “chief academic leaders that say online learning is critical to their 

long-term strategy” was 70.8%.69 As a result, expectations are raised that, in the next years, the participants in 

online courses will outnumber those in physical courses offered by the world’s universities.70 

 

3.3 Economic Megatrends 

3.3.1 GDP Uncertainty 

Before the COVID-19 pandemic outbreak, the International Monetary Fund (IMF) estimated that the global gross 

domestic product (GDP) would increase between 2020 and 2024 by 3.5% per year on average.71 At the same time, 

the Organisation for Economic Co-operation and Development (OECD) projected that the world economy would 

grow in the long term, yet in a constantly slower pace, ranging from 3.5% in 2018 to almost 2.7% in 2030.72 However, 

since then, in order to slow the spread of the coronavirus and protect human lives, governments undertook 

measures, such as lockdown and widespread closures, which in turn had a severe impact on economic activity. 

There is no recent historical precedent of comparable size and nature to this crisis, and thus, economic forecasts 

are subject to higher uncertainty than usual.73 As a result, prestigious organisations such as the IMF, the World 

Bank, the OECD and the EC have limited the period of their projections up to 2021. As of June 2020, OECD 

forecasted that in the best-case (the scenario of a single COVID-19 hit) the world economy would contract by 6%, 

while on the double-hit scenario by 7.6%.74 On the other hand, IMF remains more optimistic, estimating a GDP drop 

of 4.9% in 2020 (still much worse than during the 2008–09 financial crisis) and a GDP growth of 5.4% in 2021 (see 

Table 3-7).75  

 

Table 3-7:  GDP forecasts ,  as  of  June 2020  

 2019 2020* 2021* 

World 2,9 –4,9 5,4 

 

* The data within this column are estimations. 
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Euro area 1,3 –10,2 6,0 

Emerging and 

developing Europe* 
2,1 –5,8 4,3 

Source: IMF (2020). A Crisis Like No Other, An Uncertain Recovery. World Economic Outlook Update, June 2020. 

 

3.3.2 Power Shift 

The yearly growth of GDP in BRICS until 2060 is projected to be always higher than the respective growth of GDP 

in OECD countries. As a consequence, the share of OECD output in world output will decline from 54% in 2018 to 

43% in 2060 (when valued at 2010 Purchasing Power Parities).76 On the other hand, in 2030, China is expected to 

become the world’s largest economy (with a 27% share of the world output), surpassing the United States.77,78,79 

Due to this rising importance of emerging markets in the world economy, notably China and India, it is believed that 

the centre of gravity of the world’s economic activity will continue moving from North America and Europe towards 

Asia.80,81 

In addition, two notable trends are the rise of the middle class and wealth concentration by the wealthy. By 2030, 

the number of people classified as “middle class” (defined as individuals falling anywhere between 67-200% of the 

median income in a country)82 will increase to 5.2 billion, up from 3.2 billion in 2017. In other words, by 2030, the 

majority of the world will be middle class.83 A large chunk of these people will be situated in emerging economies, 

especially in China.84 Besides, in 2030, the wealthiest 1% of the world’s people are projected to own two-thirds of 

the world’s wealth, up from half of it that they held in 2016.85 

 

3.4 Environmental Megatrends 

3.4.1 Climate Change 

Climate change is a systemic issue that has far-reaching consequences for global health, security, and prosperity. 

But despite continued efforts, the world’s emissions continue to increase, the average temperature of Earth is 

growing, and the sea level is rising. 

Every year, human activities generate approximately 42 billion tons of carbon dioxide (CO2) emissions, accelerating 

global warming.86 According to the Energy Information Administration (EIA), global energy-related CO2 emissions 

are expected to grow from 35 billion metric tonnes in 2018 to almost 43 billion in 2050 (0.6% increase per year). 

This growth in energy-related CO2 emissions is not evenly distributed across countries. As non-OECD countries 

continue to grow, so does their energy consumption and the respective energy-related CO2 emissions. More 

specifically, the energy-related CO2 emissions in non-OECD countries are expected to rise by 1.0% per year, while 

in OECD countries to decrease by 0.2%.87 For instance, China is now the largest national emitter in absolute terms.88 

Yet, it is worth noting that currently, the average per capita emissions in high-income countries is 43 times higher 

than emissions per capita in low-income countries.89  

 

* Albania, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Hungary, Kosovo, Moldova, Montenegro, North Macedonia, Poland, Romania, Russia, Serbia, Turkey, 
Ukraine 
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Consequently, according to the Intergovernmental Panel on Climate Change (IPCC), human activities are estimated 

to have caused a 1.0°C increase in the global temperature when compared to the pre-industrial levels, with a likely 

range of 0.8°C to 1.2°C. Global warming is expected to reach 1.5°C between 2030 and 2052, while the scenario of 

a 2°C increase is also possible. Global sea-level rise associated with climate change is likely to be in the range of 

0.26 to 0.77m by 2100 for 1.5°C of global warming, plus 0.1m in the case of global warming of 2°C.90 Developing 

countries are more vulnerable to climate risks. Despite their relatively small contribution to global CO2 emissions, 

developing countries will be confronted with higher human cost and economic damages. To mitigate these risks, 

cutting emissions by 45% from their 2010 levels by 2030 is required.91 

Regarding energy demand, DNV GL* forecasts that it will peak in 2033, growing from 420 exajoules per year (EJ/yr) 

in 2018 to 462 EJ/yr in 2033. Then, due to energy efficiency practices implemented in transportation, 

manufacturing and buildings, the energy demand will decline to 446 EJ/yr by 2050. On the other hand, the mixture 

of energy supply will alter significantly. The share of fossil fuels is projected to decline by more than 80% in 2018 

to 56% at mid-century. At the same time, the solar PV and wind energy will dominate the electricity mix by 2050, 

when they have a 33% and 30% share respectively.92 Finally, by 2032 half (50%) of the global vehicle sales are 

estimated to be electric cars, while in 2019 they accounted only for 2.5%.93,94 

 

3.4.2 Resource Scarcity 

Resource scarcity is another human-caused environmental challenge with multiple repercussions. The Food and 

Agriculture Organisation of the UN (FAO) reported that “a meta-analysis of 1,090 studies on yields (primarily wheat, 

maise, rice and soybeans) under different climate change conditions indicates that climate change may 

significantly reduce yields in the long run”.95 Moreover, in the case of a 2°C increase in global warming, the IPCC 

forecasts that “insects, which are vital for pollination of crops, and plants are almost twice as likely to lose half 

their habitat” compared with 1.5°C. At the same time, 99% of all corals would be lost.96 

An essential driver of the resource scarcity trend is the rise of resource consumption and depletion.97 Although the 

expanding middle-class (see section 3.3.2.) could be a driver of economic development, considerable increases in 

global food and water consumption by 35% and 40% respectively by 2030 are expected.98 Besides, the global use 

of natural materials (including sand, gravel and limestone) is projected to more than double from 79 Gt in 2011 to 

167 Gt in 2060.99 Finally, the overexploitation of species, agriculture and land conversion are perceived to be the 

main drivers of biodiversity decline. Currently, only a quarter of land on Earth is substantively free of the impacts 

of human activities, while by 2050 this is projected to decline to just one-tenth.100 

 

 

 

 

  

 

* Created in 2013 as a result of a merger between Det Norske Veritas (Norway) and Germanischer Lloyd (Germany). 
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4. Territorial Trends in the Domain of Intelligent Cities 

 

Intelligent cities are “territories with high capacity for learning and innovation, which is built in the creativity of their 

population, their institutions of knowledge creation and their digital infrastructure for communication and 

knowledge management”.101 This section builds on literature related to intelligent/ smart cities.* It aims to offer an 

overview of the key drivers, trends, and potential impacts of forthcoming developments in this field.  

 

4.1 Drivers 

A “driver” may be defined as any development that causes change, affects or shapes the future.102 In this respect, 

the proliferation of intelligent and smart city strategies, initiatives and applications all over the world is believed to 

be mainly driven by (i) the growing challenges of cities, (ii) growing environmental issues, (iii) several supportive 

policies and initiatives, (iv) technological innovation, as well as (v) privacy, security, safety and ethical concerns. 

 

4.1.1 Growing Challenges of Cities 

Today, many cities around the globe are facing severe challenges that undermine the quality of life of their 

inhabitants. For instance, according to the European Commission: 

• housing prices are growing faster than income in most EU countries. Hence, in many capital cities, such as 

Stockholm, Helsinki, and Amsterdam, more than 80% of citizens find it hard to access good housing at a 

reasonable price (2015); 

• in 2017, 47 million people living in EU cities were at risk of poverty or social exclusion. Compared to 2014, the 

number of these people increased by 13 million;  

• social polarisation exacerbates the formation of large informal urban settlements, potentially making cities 

more vulnerable to crises. Besides, residents from places of deprivation, exclusion, and decline may experience 

health disadvantages; 

• the mass adoption of private vehicles in cities has led to congestion, which increases commuting time and 

raises many environmental, health, safety, and social inclusion issues;103 

• air quality in many European cities is poor, with pollutants in 75% of the monitoring stations exceeding the 

WHO guideline. Particulate Matter of 2.5 micrometres (PM2.5) is believed to be responsible for a life loss of 

about 8 to 10 months in the most polluted European regions;104 and 

• an ever-increasing number of urban dwellers are exposed to extreme phenomena due to rising sea levels and 

climate change, such as storm surges, urban flooding, and coastal erosion105. 

In the future, as urbanisation advances, challenges like these are expected to exacerbate. Urban sprawl, excess 

urbanisation and uncontrolled urban development exert intensifying pressure on natural resource consumption, 

public infrastructure construction and maintenance, public service provision, energy consumption, social 

integration, access to affordable housing, etc.106,107  

 

* For simplicity reasons the terms ‘intelligent’ and ‘smart’ cities are used interchangeably in this document, as both of them refer to the broader socio-technical construct 
of technology-enabled urban development and innovation. 
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To face these challenges and to meet the intensifying needs of their dwellers, many cities are undertaking 

intelligent and smart city initiatives. Although technology is only one option for addressing these issues, it can be 

a powerful one, both by providing technological solutions per se and by empowering citizens, SMEs and other urban 

stakeholders to connect, exchange knowledge and innovate.108 Even at a time when many municipal budgets are 

undergoing cuts, intelligent cities are perceived to be able to provide cost-effective solutions for the delivery of 

public services. 109  

 

4.1.2 Growing Environmental Concern 

Although urban areas currently occupy only 1% of the Earth’s habitable land110, they still host 76.5% of the world’s 

population111 and account for 85% of the global GDP generation.112 Besides, they are significant collectors of 

materials and nutrients, accounting for 75% of natural resource consumption. Hence, cities produce 50% of global 

waste and emit 75% of global greenhouse gases.113,114 For this reason, the role of cities in tackling climate change 

and eliminating pollution is vital.115 

Intelligent infrastructure encourages more efficient resource consumption, by improving energy efficiency and 

optimising urban functions through IoT applications and real-time data analysis, among others. Thus, the increased 

concern for environmental sustainability (see section 3.4) may act in favour of the proliferation of intelligent city 

initiatives.116 

 

4.1.3 Supportive Policies and Initiatives 

Nowadays, policymakers are increasingly becoming aware of the benefits that urban areas can extract from 

intelligent city approaches. As a result, they put forward relevant enabling policies not only at the local but also at 

the national and international level.117 For instance: 

• the European Commission funds (i) the Intelligent Cities Challenge (ICC), an initiative that supports “126 cities 

to achieve intelligent, socially responsible and sustainable growth through advanced technologies”;118 and (ii) 

the European Innovation Partnership on Smart Cities and Communities (EIP-SCC), an initiative that brings 

together “cities, industry, SMEs, banks, research and other smart city actors”.119  

• China prioritises smart city development through its national strategy. Currently, it invests government 

resources on nearly 800 smart city pilot programs;120 

• in India, the government rolled out the “Smart Cities Mission” to develop smart cities across the country. The 

program initially included 100 cities, with the deadline for completion of the projects set between 2019 and 

2023;121 

• Korea has announced plans to develop significant smart city projects in Sejong City and Busan by 2023;122 and 

• the ASEAN Smart Cities Network (ASCN) is facilitating cooperation on smart cities development across the 

Association of Southeast Asian Nations (ASEAN).123  

On top of these, countries have signed several agreements that create an enabling environment for the expansion 

of intelligent technologies.124 Indicatively, one could mention: 

• the European Green Deal. In January 2020 the European Parliament voted to support a set of policy initiatives 

that aim to make Europe climate neutral in 2050. The plan is “to review each existing law on its climate merits, 

and also introduce new legislation on the circular economy, building renovation, biodiversity, farming and 

innovation”.125,126 
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• the New Urban Agenda. It was adopted at the United Nations Conference in 2016 and set a new global standard 

for sustainable urban development.127 

• the Urban Agenda for the EU. It was launched in May 2016 and seeks to tackle the social challenges of 

European cities. To this end, it sets up partnerships between the Commission, EU organisations, national 

governments, local authorities and stakeholders to develop action plans that aim to pass better laws, improve 

funding programmes and share knowledge.128, 129 

• the Sustainable Development Goals (SDGs). They were adopted by all United Nations member states in 2015 

and act as “a universal call to action to end poverty, protect the planet and ensure that all people enjoy peace 

and prosperity by 2030”.130 

• the Paris Agreement. It is an agreement within the United Nations Framework Convention on Climate Change 

(UNFCCC) that sets out a global framework to avoid dangerous climate change.131 

• the Sendai Framework for Disaster Risk Reduction (2015–2030). It is a global agreement reached by United 

Nations member states in 2015 that “outlines seven clear targets and four priorities for action to prevent new 

and reduce existing disaster risks”.132 

Finally, one should mention the Joint Programming Initiative (JPI) Urban Europe. That is an EU-funded initiative 

which aims to connect all actors of the quadruple helix, with the purpose of developing knowledge, tools, and 

platforms for dialogue on urban transitions. Recently, it formed the Strategic Research and Innovation Agenda 

(SRIA) 2.0, which identified research priorities and defined joint implementation measures.133,134 

 

4.1.4 Technological Innovation  

The emergence of innovative technologies is undeniably one of the most significant drivers of smart city 

development. According to Deloitte, the main technological advancements that are currently emerging and 

contributing to this respect are the following: (i) Cloud Computing; (ii) Big Data Analytics; (iii) 3D Printing and 

Additive Manufacturing; (iv) Algorithmic Automation; (v) Sensors and IoT; (vi) Driverless Vehicles and Autonomous 

Things; (vii) Commercial Drones; (viii) Artificial Intelligence and Cognitive Computing; (ix) Blockchain and Smart 

Contracts; (x) Conversational Computing and Virtual Assistance; (xi) Virtual Reality and Augmented Reality; and 

(xii) Social Robotics. Other innovations which may highly contribute in the future (in 10 years or more) are Quantum 

Computing and Human Augmentation Brain-Computer Interfaces.135 

The growth potential of these technological advancements is also reflected in market size terms. For instance, 

market analysts have reported that: 

• the global Cloud Computing market is projected to grow between 2019 and 2025 at a Compound Annual 

Growth Rate (CAGR) of 14.17%;136  

• the Autonomous/Driverless Car market, accounting for $24.1 billion in 2019, is forecasted to grow with an 

18.06% CAGR until 2025; 137  

• the market for 3D Printers is expected to project a CAGR of 38.9% during the period 2020-2025; 138  

• Artificial Intelligence in the manufacturing market will reach $20.2 billion globally by 2025, with 35.3% CAGR. 

139  

• the global Commercial Drone market size is estimated to reach $129.23 billion by 2025, registering a CAGR of 

56.5%;140 and 

• the Blockchain market is anticipated to grow at a CAGR of 79.6% between 2018-2023. 141 
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Finally, regarding the diffusion of such innovative technologies around the globe, “cities in Europe, North America, 

China, and East Asia have the most developed technology bases, while those in Latin America, Africa, and India lag 

behind”.142 

 

4.1.5 Privacy, Security, Safety, and Ethical Concerns 

According to the EC, public service digitalisation makes energy and governance systems smarter but, at the same 

time, it creates significant risks, as it increases exposure to cyberattacks and cybersecurity incidents. The most 

vulnerable sectors in a country are usually “energy, public security and foreign affairs, as well as finance and 

transport”. Such attacks could raise (i) privacy issues that impact some civil liberties; (ii) security issues (e.g., by 

accessing user data); and (iii) safety issues (e.g., by affecting the energy supply) (see more on negative impacts in 

section 4.3.2).143,144,145,146 In the following years, the cybersecurity risk is expected to grow147 and, as a result, to 

obstruct the growth of the smart cities market to some extent.148 

In addition, according to Clever et al. (2018), smart city applications come with significant ethical concerns. These 

systems need to be well-designed and unbiased so that people can be assured that they are treated fairly. In an 

age where civil rights movements are becoming more assertive, any intelligent applications that lack ethical 

constraints or ethical decision guidelines will be severely criticised. This could lead to “disastrous consequences 

for the specific application, as well as applications as a whole”.149 In other words, it could increase the reluctance 

shown by citizens to adopt new technologies and by extension, to hinder the proliferation of smart city initiatives 

and projects.150 

 

4.2 Future Trends 

While the proliferation of intelligent city initiatives continues, researchers have outlined several notable 

characteristics of this phenomenon. First, it appears that a more citizen-centric approach is progressively 

prevailing. Second, the bulk of smart city applications are concentrated on mobility, highlighting serious gaps in 

other areas with an important contribution to urban liveability. Third, the smart cities market is expected to grow, 

as well as to become more concentrated. And fourth, policymakers may adopt a business mindset to promote 

smart initiatives. Each parameter is detailed below. 

 

4.2.1 Citizen-Centric Approach 

There is a widespread belief in the literature that making a city more intelligent cannot be limited to installing 

sensors and digital interfaces or streamlining city operations. Technology and data should not be seen as an 

objective per se, but as a means to make better decisions and deliver a better quality of life. Besides, citizens 

should be perceived not only as recipients but also as actors of smart initiatives.151,152 

Under this framework, policymakers gradually realise that intelligent city strategies should be more citizen-centric, 

rather than technology-centric.153 To this end, intelligent city initiatives are focusing more on the needs and 

preferences of city dwellers rather than the capabilities of existing infrastructure. Also, they seek to engage diverse 

stakeholders in solution co-creation and to diffuse the benefits of smart cities into society.154 In the future, 

expectations are raised that this trend is about to continue. 
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At the same time, citizens are becoming more aware of the notion and application of smart and intelligent city 

concepts. Google Trends is a simple, yet insightful tool to measure the level of public awareness about a topic. In 

the following figure, the line depicts the shift in interest levels relative to peak (peak=100), as represented by Google 

searches related to the topic of “Smart city”. It becomes apparent that public awareness is on the rise globally in 

the last few years. And particularly since 2015, it has more than doubled compared to the years before.155  

 

Figure 4-1: Shift in interest levels relative to peak (peak=100), as represented by Google searches related to the 

topic of “Smart city” 

 

Source: Google Trends 

 

However, the level of public awareness is not uniform across countries. In 2018, 20,000 residents across 50 cities 

from all over the world participated in a relevant survey conducted by the McKinsey Global Institute. The results 

revealed that Asian cities are outperforming European cities in awareness, usage, and satisfaction of intelligent 

technologies. To interpret this outcome, the researchers engaged a large share of children and young adults in the 

Asian population (a share of 32.7% in Eastern and South-Eastern Asia, compared to 26.4% in Europe – UN, 2019156). 

They expressed the belief that a significant proportion of young populations is positively correlated with the 

adoption of such technologies. The reason being is that these age groups “not only accept a more digital way of 

doing things but expect it—and demand a seamless experience”. 157 

 

4.2.2 Domains of Focus 

In the frame of the survey mentioned above, researchers also examined each city’s progress in the adoption of 

currently available smart city applications from the domains of mobility, security, utilities, healthcare and 

government. The first memorable outcome is the fact that cities had not adopted many of the available tools, even 

those which hold significant potential for positive impact. For instance, London, albeit the best-performing 

European city, scored only 34.5 out of 55 points in the respective overall grading. This fact signals that there is still 

much room for progress in digitalisation and transformation, in all domains. 

Another important survey outcome is the fact that, among the various intelligent technologies available, mobility 

applications were ranked as a top priority for all cities researched. Yet, (i) healthcare applications (e.g., applications 

for online care search and scheduling) were highly adopted in North American cities; while (ii) security applications 

were popular among cities with high crime rates, such as Rio, Cape Town, Mexico City, and Chicago. The utility 

applications, and especially waste-management applications, were the least adopted. 

In parallel, it appears that many cities are undergoing a process of digitising government services. Among the 50 

cities researched, 46 cities had already fully or partially established an online communication channel to engage 

Jan 2004 Jan 2009 Jan 2014 Jan 2019
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with citizens (e.g., official social media accounts). In addition, 14 cities had been offering digital administrative 

services to citizens through dedicated mobile apps; 12 cities had built digital platforms for local hiring (i.e., 

platforms such as LinkedIn); and 8 cities had deployed learning platforms that host online job retraining programs. 

It worth mentioning that, these government applications were “among the best-known and most-used 

applications”. 158 

Finally, regarding the focus placed on the various fields of intelligent technologies, two interesting reports were 

recently made publicly available by OECD and Navigant Research (i.e., a market intelligence firm). First, OECD 

(2020) reported that cities collect more data on domains such as “transport (64%), policing and law enforcement 

(57%), land use/zoning (51%), and housing (47%)”. In comparison, cities collect less data on domains such as 

“social welfare and inclusion (32%), blight (29%), tourism (29%), and culture (20%)”.159,* On the other hand, Navigant 

Research (2019) reviewed 443 smart city projects spanning 286 cities around the world. It concluded that 34% of 

them were primarily focusing on governance; 20% on transportation; 14% on energy; 5% on buildings; 3% on the 

water; and the rest 24% on multi-sector deployments. 160 

 

4.2.3 Market Growth and Market Concentration  

There is a consensus among analysts that the smart cities market will significantly grow within the next few years. 

For instance, Grand View Research (i.e., market research and consulting firm) projected that the global market 

would grow from $83.9 billion in 2019 to $463.9 billion in 2027, exhibiting a CAGR of 24.7%.161,162 Similarly, 

MarketsandMarkets (i.e., another market research firm) forecasted that the total value of the global smart city 

market would exceed $717 billion by 2023, up from $308 billion in 2018 (growing at a CAGR of 18.4% during the 

forecast period).163,† However, it is believed that wealthier urban areas are undergoing transformation faster than 

others.164 In 2019, North America accounted for the largest share of the global smart cities market, followed by 

Europe and the Asia-Pacific region.165 Within Europe, cities in Central, Eastern and South-Eastern Europe (CESEE)‡ 

fall behind their European Union (EU) counterparts, particularly in the sectors of “innovation, accessibility, quality 

of government and quality of life”.166 In any case, the steep market growth anticipated in many smart city domains 

or geographical regions creates substantial business opportunities. There are many revenue-producing smart city 

projects in which the private sector would be interested in participating and making investments. 167  

Another notable feature of the smart cities market is that it gets highly concentrated.168 Like in many other 

technology domains, leading companies try to gain monopoly over the technologies they control.169 Outside of 

China, a small number of US companies already hold dominant positions across many digital markets. Their 

accumulated wealth allows them to invest heavily in research and development (R&D), as well as to acquire other 

firms that complement or compete with their services.170 Hence, it is forecasted that the number of influential 

technology companies will diminish from 70 in 2017 to 30 by 2030 and possibly 10 by 2050, strengthening the so-

called “digital oligarchy”.171 This growing consolidation of power raises critical civic questions for democratic 

societies (see section 4.3.2). 172 

 

 

* This might not be exclusively due to priority setting, but also due to differing natures of these policy sectors. For instance, mobility is more easily quantified and 
measured than cultural work. 
† Both firms use a bottom-up process to measure the market size, integrating the revenues and offerings of the key companies in the market (i.e., companies offering 
smart solutions. For example, Cisco Systems, IBM and Siemens AG.) to obtain global estimates. Any deviation between the two estimates is partly due to the different 
smart cities domains that each firm focuses. 
‡ Including the following countries: Albania, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Kosovo, Latvia, Lithuania, Macedonia, 
Moldova, Montenegro, Poland, Romania, Russia, Serbia, Slovak Republic, Slovenia, Turkey, and Ukraine.  
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4.2.4 Business-Model Logic 

Within the next years, local policymakers may adopt an entrepreneurial mindset when developing smart city 

services.173 More specifically, they may adopt the logic of business-models as both a decision-making methodology 

and as a planning tool.174 

a. Decision-making methodology 

Although smart services hold the potential to affect the daily life of city dwellers positively, policymakers cannot 

know in advance the size of this impact.175 For example, some services require a sizeable market close by and 

thus, they may not be effective enough in smaller towns.176 The success of a smart city service depends heavily 

on how it is designed, implemented, and governed (i.e., on its business model). Even though public organisations 

do not operate with the same incentives as private firms, still they can benefit from applying a business-model 

logic to articulate how they will create and deliver public value. The introduction of such a logic will help them “to 

coordinate the plurality of stakeholders involved, to assess the social and environmental impacts of smart services, 

as well as their economic viability and to ensure that decisions about smart city projects are centred on a value 

proposition for residents”.177 

b. Planning tool 

The introduction of smart city technologies on a wide-scale basis often requires a significant initial investment.178 

At a time when cities are constrained by tight budgets, affording those projects presents a considerable challenge. 

One solution might be to implement smart city initiatives through financially viable and sustainable projects by 

encouraging capital investments.179,180 In this respect, a crucial step in any smart city financing effort is to develop 

a strategic plan that includes: 

1) a robust business model. According to Deloitte (2018), some popular business models are: (i) the “pay-as-you-

go” model, where the user is charged for each use of the service; (ii) the “subscription” model, where the user 

pays a fixed amount for the service; and (iii) the “advertising-based” model, where revenues are generated by 

selling advertising on asset space. 

2) a solid approach to funding and financing sources.* The available funding/financing mechanisms may vary 

from traditional loans, and leases to vendor finance, revenue share financing, equity financing, project 

financing, etc.181 According to 2016 data, 41% of the smart cities projects were typically using a mix of public 

and private funds, while solely private funds were typically opted only by 10% of the projects.182  

3) a proposed procurement structure. Examples of potential procurement structures are the direct delivery from 

the public sector, operating contracts, joint ventures, public-private partnerships (PPP) and privatisations. 183 

Besides, during recent years, the public-private-people partnership (4P) model184 has been on the rise, 

highlighting the importance of citizen participation in providing resources (knowledge, labour, funds, land, etc.) 

in smart city businesses and operational models. 

The notion that the business-model logic can apply to smart cities development is gaining attention in the 

literature.185 Hence, expectations are raised that policymaking will soon be aligned, as well. Indicatively, in a survey 

 

* The difference between funding and financing: “In funding, the government provides a specific amount of money for a specific purpose (e.g., to a project, usually free of 
charge or interest-free) with no expectation of repayment. In financing, someone (usually one or more financial institutions) provides an amount of capital (debt or equity) 
to a project with the expectation that it will be repaid with interest.” Source: Skowron, J. and Flynn, M. (2018). The challenge of paying for smart cities projects. Deloitte. 
Retrieved from https://www2.deloitte.com/content/dam/Deloitte/global/Documents/Public-Sector/gx-ps-the-challenge-of-paying-for-smart-cities-projects1.pdf 

https://www2.deloitte.com/content/dam/Deloitte/global/Documents/Public-Sector/gx-ps-the-challenge-of-paying-for-smart-cities-projects1.pdf
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by Roland Berger (i.e., a European consultancy firm), European politicians and experts reported the “Well-defined 

strategy and guidance” as the most critical enabler of smart city projects (58% consensus among participants).186,* 

 

4.3 Impact 

4.3.1 Positive Impact 

If the current trend of expanding intelligent technologies continues, then significant improvements in the quality of 

life of city dwellers, as well as important sustainability effects can be achieved. Indicatively, in a related research, 

it was found that smart city tools could: (i) reduce fatalities from homicide, road traffic, and fires by 8–10%, saving 

some 30-300 lives each year; (ii) accelerate emergency response times by 20–35%, through optimising dispatching 

and synchronising traffic lights; (iii) reduce the average commute by 15–20% by 2025, saving the average 

commuter 15-30 minutes a day; (iv) lower the disease burden by 8–15% by “improving public health, expanding 

access to services, and improving the quality of care”; (v) reduce greenhouse gas emissions by 10–15%, lower 

water consumption by 20–30%, and lessen the volume of solid waste per capita by 10–20%; and (vi) have a positive 

net impact on employment, by 1–3%.187 

Very importantly, intelligent technologies can promote inclusive and democratic governance†. Cities can valorise 

smart city tools to co-create value – adding solutions to urban challenges with the help of their stakeholders; 

encourage multi-sided conversations about crucial matters; and elicit public opinion on a wide range of issues, 

using public feedback to foster improvements to the system. In highly polarised societies, smart infrastructure 

enables the generation of data on informal sectors and vulnerable societal groups (such as women, the elderly and 

people with disabilities) which can facilitate the adoption of tailored public policy measures.188 

In parallel, governments can use intelligent technologies to inform their strategies and improve policy making. First 

of all, they could leverage data driven applications to support their decision-making processes and by extension, 

to introduce more informed, robust and sustainable interventions, such as heavy capital investments and new types 

of regulation. In addition, digitised administrative services could help reduce the unproductive time people spend 

on government services. People around the world devote “an average of 10–40 hours per year travelling to 

government and healthcare facilities, collecting and filling out forms, and waiting to be seen”. Leveraging smart 

city applications, large cities hold the potential to decrease the time wasted.189 Finally, digital innovation could 

improve public procurement (which represents 14% of total government spending in European countries), making 

it “greener, more innovative and more inclusive”.190  

 

4.3.2 Negative Impact 

According to Clever et al. (2018), although the adoption of smart city applications allows for multiple improvements 

to the quality of life and considerable societal advancements, it also comes with significant concerns. These 

concerns pertain mainly to privacy, security, safety, and ethical issues: 

 

* Other contributing factors mentioned, yet with lower importance, were the “Efficient private and public sector cooperation” (56%), “Sufficient availability of financial 
resources” (49%), “Education and communication” (38%) and the “Advanced infrastructural basis” (36%). 
† The World Bank Group defines social inclusion as: (i) the process of improving the terms for individuals and groups to take part in society; and (ii) the process of 
improving the ability, opportunity, and dignity of those disadvantaged on the basis of their identity to take part in society. Source: The World Bank. Social Inclusion. 
Understanding Poverty. Retrieved from https://www.worldbank.org/en/topic/social-inclusion  

https://www.worldbank.org/en/topic/social-inclusion
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• Privacy can be defined as “the state of being free from unwanted observation”. People are often worried about 

“the kinds of data being collected, the purpose of collecting the data, and who is collecting the data”. There is 

an ongoing debate about the point at which the risks of violating people’s privacy outweighs the benefits of 

the services being provided. 

• Security, in terms of technology, can be defined as “the state of being protected against unauthorised access 

to computer systems or their components”. Higher-level encryptions improve the confidentiality of data but 

decrease their efficiency. 191 In the following years, the cybersecurity risk is expected to grow due to the 

exponential growth in the number of interconnected devices.192 

• Safety can be defined as “the condition of not being exposed to danger, risk, or loss”. Safety remains a 

considerable challenge due to the direct contact and the control that some devices (such as self-driving cars 

and automatic traffic light controls) have over peoples’ lives.193  

The ethical issues associated with smart city technologies and initiatives are still being defined.194 However, 

indicatively, one could mention the following: 

• Biased inferences 

Some applications, such as crime detection mechanisms, utilise urban big data to generate inferences about 

individuals. These applications, if not well-designed, can generate inaccurate characterisations that create or 

reinforce social stigma and personal harm.195 

• Applying ethics to autonomous machines 

Sometimes, autonomous machines (such as autonomous vehicles) have to choose between some equally 

unappealing options (e.g., to “choose” who or what to crash into, when a situation is unavoidable). Hence, 

some kind of “ethical values” need to be embedded in these systems.  

• Groups of people are favoured over others  

Groups of people who have difficulty adapting to new technology, such as the elderly and physically or mentally 

disabled people, will benefit less from intelligent technologies.  

• Inequality between cities 

Cities that are less developed and economically downtrodden, face difficulties in the adoption of smart city 

applications. As a result, they cannot extract the respective benefits, and inequality between cities raises.196 

• Risk of technological “lock-in” 

Large-scale projects rely on the expertise of private companies for their development and operation.197 In this 

frame, private companies may attempt to propose technologies that would depend solely on their support to 

maintain.198 And since many technologies and technological systems, once adopted, are difficult and costly to 

escape,199 a monopoly-like control of intelligent technologies within the city could therefore be created.200 As 

a result, phenomena like higher prices, declining product quality and loss of innovation, may appear.201  

• The corporatisation of urban governance 

There is a risk that the business-model logic (explained in section 4.2.4) may be misinterpreted as a “profit-

driven or cost-driven logic”. This could lead in: (i) the privatisation of urban services and the unequal treatment 

of citizens as customers; and (ii) the adoption of other business-like practices by the government, that 

undermine its social and environmental goals.202 
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Finally, promoting smart cities may also be linked to a higher degree of social segregation.* The reason is twofold: 

1. The creation of a smart and sustainable urban environment is positively correlated to the emergence of 

knowledge-based industries.203 This transition disrupts the local labour market since automation, and the use 

of robotics replace manual work. Although the overall productivity increases, the benefits are mainly reaped 

by the owners of companies. In contrast, human labour becomes a less important factor of production and 

hence, the pressure to increase wages weakens.204,205 As a result, income inequality between people is likely 

to accentuate,206 leading to a higher degree of social segregation.207 Finally, the emergence of knowledge-

based industries intensifies the need for highly skilled workers.208 As these workers relocate to live closer to 

their place of employment, the phenomenon of urban segregation is reinforced.209 

2. As cities become smarter, social and urban phenomena related with the use and value of land are likely to 

emerge. 210 For example, due to the implementation of smart city projects, some neighbourhoods may undergo 

gentrification. As they are gradually becoming better equipped with high-end, smart infrastructure and 

amenities, their real estate values grow. Consequently, lower-income populations -unable to afford housing in 

those areas- are gradually pushed out of their original place of inhabitation. Spatial inequalities increase, and 

cities may end up with the creation of ghettos and a fragmented urban fabric.211 212 

Today, the growing gap between the poor and the rich is consistent all over Europe. However, the levels of 

socioeconomic segregation in large European cities vary.213 For instance, due to rural-urban migrations and high 

unemployment, inequality rates in the southern Mediterranean countries are high, leading to strong spatial 

segregation.214 Finally, it is worth mentioning that segregation in European cities is relatively low compared to Asian 

or North American cities.215  

 

 

 

 

  

 

* Social segregation (or Urban segregation) is “the unequal distribution of different social groups in the urban space, based mainly on occupation, income and education, 
as well as on gender and ethnicity”. Source: Vandecasteele, I. et al.  (2019). The Future of Cities – Opportunities, challenges and the way forward. European Commission. 
Joint Research Centre. Retrieved from https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/future-cities 

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/future-cities
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5. Territorial Trends in the Domain of Intelligent Transport 

 

As Glasco stated, “[s]mart cities must deliver effective smart mobility solutions while encouraging innovation, 

facilitating a collaborative ecosystem, and meeting sustainability goals”216. A requirement to create and sustain 

future smart cities worldwide is the successful implementation of intelligent transport solutions217. In other words, 

it is impossible to envision a “smart city” without taking into account the concept of “smart” or “intelligent” 

transport.  

Intelligent transport provides tools that advance innovative services on diverse modes of transportation, as well as 

traffic management. The same applies to Intelligent Transport Systems (ITS), which can be considered “cousin 

concept” of intelligent transport218. Even though a universally acclaimed definition of ITS does not currently exist, 

it can be loosely understood as “combinations of technologies for increasing efficiency in vehicular traffic”219. 

According to the EU Directive 2010/40, ITS “are advanced applications which without embodying intelligence as 

such aim to provide innovative services relating to different modes of transport and traffic management and enable 

various users to be better informed and make safer, more coordinated and ‘smarter’ use of transport networks”220.  

This section provides a literature review on the area of territorial trends in the field of intelligent transport. The 

purpose is to identify and offer a comprehensive overview of key: (i) megatrends that have a special impact on 

intelligent transport; (ii) potential drivers of further developments in this field; (iii) future trends; and (iv) positive 

and negative impacts stemming from these developments. 

 

5.1 Related Megatrends 

In order to understand the growing challenges that intelligent transport faces at the international scale, it is crucial 

to examine how these challenges stem from global megatrends – which were thoroughly presented in section 3 – 

that are related to transportation.  

Concerning megatrends related to intelligent transport, in the field of research, the H2020 INTEND project (Grant 

Agreement No 769638) has detected a series of future needs toward transport research221. Overall, the project has 

identified key megatrends related to both passenger and freight transportation. In the first case, the role of 

urbanisation and megacities has been highlighted, due to the pressing challenge of continuously rising urban 

population concentrations, resulting in an increased need for improving cities’ infrastructure towards addressing 

sustainability, environmental and health risks.  

Other megatrends related to passenger transport are the growing environmental and climate change challenges, 

characterised by increases in carbon emissions and global temperature levels. The latter, alongside resources 

scarcity and consumption rise, is closely related to freight transportation, as well.222 

Finally, the megatrends that are expected to have an impact on the rail industry are the following: increasing 

urbanisation combined with population growth, technological advances, and climate change223. 

An illustrative presentation of 7 key megatrends related to intelligent transport systems is provided in Figure 5-1.  

 

Figure 5-1. Global megatrends identified in the field of transport 
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Source: Kautzsch et al. (2016) 

 

Besides, Table 5-1 presents an aggregated list of the megatrends related to intelligent transport, as reported by 

various research papers (Hajkowicz et al., 2012; Lorenz and Haraldsson, 2014; Singh, 2014; Lindekugel, 

2015).224,225,226,227,228 It appears that several megatrends are influencing intelligent transport indirectly. For instance, 

population ageing is a commonly-agreed trend which indirectly affects transportation, megacities and lifestyles. 

Furthermore, urbanisation also affects transportation. For example,  intelligent transport solutions to connect 

different areas, such as cities and rural destinations, are necessary. Environmental challenges are also related to 

the transportation trend, since different future intelligent transport solutions will have an impact on climate change. 

Those megatrends that are not related to transportation have been highlighted in grey. 

 

Table 5-1. Aggregated list of megatrends related to intelligent transport as reported by research papers  

Megatrend relevant for Intelligent transport / 

Source 
EC, 2015 

Ernest and 

Young, 2015 

Lindekugel, 

2015 

PWC, 

2015 

OECD, 

2016 

European 

Parliament, 

2017 

Ageing society (ageing world population) + + + + + + 

Environmental challenges – Climate change + + - - + + 

Urbanisation and megacities - + + - + + 

Changing lifestyles - + + - + + 

Key resources scarcity - shortages and 

consumption 
+ + - - + + 

Bigger world economy - + - + - + 

Shift of economic power - + - - + + 

Globalisation 2.0 (global dissemination of 

production facilities, political and social 

integration) 

+ + - - + + 

Increase of world population - - - + + - 

Migration and internal mobility + - - - + + 
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Advances in medical sciences and healthcare 

(prospects of personalised medicine; Big data in 

healthcare) 

+ + + - + - 

Energy demand and sources + + - - + - 

Global water scarcity - + - - + - 

Rising middle class (transition out of poverty; 

developing markets) 
- + + - + - 

Shrinking workforce (fiercer competition for 

skilled workers; war for talents; quality of labour) 
- + - + + - 

Increased public spending (pension, social 

protection, healthcare; redefined retirement 

model) due to ageing society 

- + - - + - 

Rise of spending on education - - - + + - 

Increase of extreme weather events - + - - + - 

Security issues (rising threat of cybercrime; 

crime rates; security of supply of food, water and 

materials) 

+ + - - + - 

Increased food demand - - - - + - 

Innovative personalisation (personalised 

products and services, consumers higher 

expectations) 

- + + - - - 

Changing geopolitics (geopolitical (in)stability, 

resource conflicts, unpredictable international 

politics, global governance) 

+ - - - - + 

Increased role of citizens in policylandscape (e-

voting, new societal initiatives) 
- - - - - - 

Rise of recycling (waste generation, resource-

rich "non-waste") 
- - - - - - 

Biodiversity decline (biodiversity loss, genes, 

spices and ecosystem, protection of critical 

biodiversity) 

- - - - - - 

Risk of new pandemics and increase of chronic 

disease 
- + - - - - 

Sustainable prosperity (measuring growth in 

terms of quality rather than quantity, income 

stability, environmental quality, social mobility, 

well-being) 

- - - - - - 

EU innovation gap (weak R&I governance, under-

financing, complex R&I system in EU) 
- - - - + - 

European market regulation (regulatory and 

spending policies, energy regulatory 

interventions, trade regulations, logistics and 

transport regulations) 

- - - - - - 

Offshoring (sourcing labour from abroad) - - - - - - 

Increase of deforestation - - - - - - 

Building a new world economy with BRICS - - - - - - 

Slowing economic growth n China (rate of 

industrialisation and steel use to slow) 
- - - - - - 

Rapid phase of industrialisation in India - - - - - - 

Smaller retail formats (retail store size, multi-

channel shoppers) 
- - - - - - 

Rising importance of moral and ethical 

dimensions for consumers (products labelled as 

environmentally and socially responsible, “fair 

trade” logo) 

- - - - - - 
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tTerritorial dynamics - - - - - - 

Source: intend-project.eu 

 

5.2  Drivers 

During the upcoming decade,  intelligent transport is going to be highly influenced and shaped by several factors, 

that span from technology and infrastructure to consumer behaviour. The core drivers, as identified by the 

literature, are presented, and explained below. These are: (i) the urgency to deploy sustainable and citizen-centric 

transport solutions; (ii) the advent of new technologies; and (iii) the existence of robust institutions and good 

governance framework. 

 

5.2.1 Citizen-Centric and Sustainable Services  

A first driver that will define the transition towards intelligent transport is the need to promote and adopt 

sustainable transport solutions, especially in infrastructures and means of transport. Besides, there is a growing 

need for urban transport to be both citizen-centric and characterised by economically sustainable practices229. As 

such, the need to achieve such a sustainable and citizen-centric transition by the side of policymakers and industrial 

agents will push the gradual adoption of intelligent transport solutions.  

In this context, particular factors that function as enablers and/or pushers for the transition to a sustainable 

transportation ecosystem are: (i) technological advancements; (ii) investment in critical infrastructures; (iii) full 

realisation of the threat of global warming and the urgency for alternative modes adoption; and (iv) deployment of 

internet technology to foster functionality of services230.  

Another essential factor that will define the future of intelligent transport – and of the global economy, eventually 

– is the ability to transform “waste” travel time to “bonus” time. For instance, in the case of commuting, riders will 

have the opportunity to perform “to do” thing, through better wireless connectivity. Aside from improving the riders’ 

experience, the underlying capacity to interconnect train networks, passengers and other modes of transport 

through wireless connectivity, will also shape how intelligent transport management systems will evolve. This 

driver is linked to the capacity of delivering evident benefits to transport authorities – e.g. increased safety and 

security, operational advantages, and precision.231 

 

5.2.2 New Technologies 

Several technological breakthroughs accelerate the transition to intelligent transport ecosystems. A fully developed 

smart mobility ecosystem requires that intelligent / digital technologies and online databases pre-exist, upon which 

it will build the necessary logistics and transport activities232. In this respect, four major technological drivers will 

co-define the evolution of the field.  

• The first factor is the introduction of the Internet of Things (IoT) and communication networks, which will allow 

passengers to remain always connected, even when travelling.  

• The second factor refers to the introduction of wireless technologies; Yet, currently, there is a lack of 

agreement among experts on which technology will best enable the full potential of intelligent transport.  

• Thirdly, the rise of sensing technologies, such as sensors or Radio Frequency Identification (RFID), is another 

essential step that will largely affect the future of intelligent transport.  
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• Finally, the continuously increasing use of global positioning system (GPS) technologies, which will enable 

smart vehicles to avoid collision by themselves, seems to be an additional driver for effectively promoting the 

uptake of intelligent transport233.  

Given that new digital technologies alone may not have a direct impact on the effective transformation of intelligent 

transport, their meaningful integration within the mobility sector is the step that will highly impact the transition to 

a sustainable smart transport ecosystem. In other words, it is not only whether emerging technologies are in place, 

but how they can be properly leveraged within intelligent transport ecosystems. This can be achieved through a 

set of functional transformations that should be implemented within the area of intelligent transport, including 

aspects related to (i) introduction of disruptive technologies, such as big data analysis and machine learning 

applications; (ii) new Mobility-as-a-Service operational and business models, aiming to promote the 

decarbonisation of the transport system based on zero-/low-carbon technologies; (iii) integration of urban energy, 

infrastructures and mobility systems; (iv) sustainable exploitation of land; (v) expansion of opportunities 

concerning public transport; and (vi) technology-driven behavioural shifts, especially among youths, who support 

novel and more sustainable mobility options234. 

 

5.2.3 Good Governance 

Apart from factors related to technology developments and sustainable/smart services, governance will play a key 

role in the transition towards intelligent transport ecosystems. The consolidation of an uncorrupted and functioning 

governance system, with robust formal and informal institutional arrangements and inter-stakeholders’ 

cooperation, is a socio-political aspect that will pave the way for smart transport. Large-scale investments in money 

and resources through the collaboration of public and private sector is another means to promote sustainable 

smart transport solutions further. The importance of developing a just and equal framework for addressing 

emerging menaces on privacy and individual liberties violations are moral factors which will also define the 

direction towards smart transport services will head in the years to come235. 

 

5.3 Future Trends 

Intelligent Transport Systems demand continuous and quick progress with regard to infrastructures and vehicles. 

Hence, (i) trends in intelligent infrastructures, and (ii) trends in intelligent vehicles are both discussed in this 

chapter. 

 

5.3.1 Intelligent Infrastructures 

As far as intelligent infrastructure is concerned, the following trends are observed: (i) better commercial vehicle 

administration, which entails the deployment of ICT technology for constant control and documentation); (ii) more 

effective and efficient transit management (for instance, through the establishment of communication and 

surveillance systems); and (iii) better data management (i.e. automated collection, storage and sharing of 

information)236. In this context, Intelligent Transport Systems infrastructures have gained popularity. The term 

refers to an “advanced mode that includes many pieces of software, which are helpful for safe transportation, 

diminish traffic congestion, reduce air pollution, increase energy efficiency and promote the development of the 

associated industries”. The consolidation and deployment of “intelligent” infrastructure (e.g. connected platforms, 

devices or networks) constitutes a necessary urban framework that will allow the advancement of intelligent 
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transport. ITS infrastructures are strictly linked to aspects of connectivity, big data and real-time traffic information 

management: all these elements, in turn, allow the development of intelligent transport networks237. 

Research-driven integration of intelligent transport is another technological trend in intelligent infrastructures and 

is observed, especially within the broader EU mobility ecosystem. This implies the use of wireless communication 

technologies for data exchange, as well as the use of computational technologies such as AI applications and 

microprocessors. The employment of sensing technologies both in infrastructure- and vehicle-based data push 

further towards a holistic, intelligent transport web. In this respect, the ongoing incorporation of Intelligent 

Transport into holistic solutions – from the emergence of “hands-off” automated transport systems to the 

introduction of “cyber cars” and formation of automated transport convoys – is a related critical trend238.  

Moreover, multimodal transport systems (such as integrated travel planners or interconnectivity) and the advent 

of intelligent and efficient logistics (such as intelligent cargoes and weigh-in-motion technology) have become 

integral elements of the latest developments in the area of intelligent transport infrastructures. Overall, the evolving 

traffic management and intelligent infrastructure approaches have made vehicles more “open” concerning 

transport infrastructures and have enabled the centralisation of data processing.239 Hyper-connectivity will connect 

different transport modes with mobile applications and will lead to faster passengers’ flow, combined with 

smartphones that function as mobility sensors240. 

These trends have already started materialising. The ambitious restructuring of the San Diego region transportation 

system sheds light on technological developments taking place in the smart mobility sector, and especially in 

intelligent infrastructures. The restructuring plan contains the following aspects: (i) promotion of integrated travel: 

Mobility-as-a-Service (MaaS), multimodal transportation, travel without tickets, micro-mobility innovations; (ii) 

digital identity, which introduces digital driving licenses that will foster security, or the facial recognition at airports 

with the aim to enhance efficiency; (iii) customer experience, which puts forward a customer-centre approach, the 

promotion of user-friendly digital tools and infrastructures of better quality for pedestrians; (iv) innovation 

accelerators for mobilisation of private sector experts and creation of public-private partnerships with a focus on 

innovation; and (v) AI-augmented mobility, which can minimise travel time, manage traffic and congestion 

problems, and improve regulatory compliance241. 

 

5.3.2 Smart Vehicles 

Moving on to the trends in the field of intelligent vehicles, a set of major sub-trends can be detected. The first trend 

is the advent of “Adaptive Cruise Control” which points to the utilisation of radar technical expertise to maintain 

longitudinal speed and motion between multiple vehicles. The second sub-trend is the development of systems for 

obstacle warning and collision avoidance, whose aim is to reduce accident rates and render mobility much safer 

in general. The third major sub-trend is the ongoing build-up of lane detection capacity242. 

Safety issues related to smart vehicle performance have become popular. As previously stressed, there is an 

evolving approach to the decline of vehicle accidents, which have been achieved through a combination of factors, 

such as the development of more active and preventive safety solutions, the development of Advanced Driver 

Assistance Systems, and improvements in human-machine interface243. Technological developments refer to the 

improvement of ITS-based navigation and monitoring system and the introduction of “Vehicle-to-Everything” 

technology, which entails that vehicles share collectively valuable traffic information concerning their movements. 

This process is supported by GPS, IoT and DSRC technologies244. It is expected that by 2024, almost 90% of the 

total manufactured cars which are sold internationally will have embedded technologies (transforming the car into 

a mobile sensor, capable of gathering real-time information about the urban mobility state)245. It seems that the 
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prevention of lethal transport accidents has become an ideal that will define future developments in the smart 

vehicles field. 

Figure 5-2. Total value (in $ billion) of US connected car commerce (2015 – 2023) 

 

Source: Meola (2020) 

 

The so-called Internet of Vehicles (IoV), which falls under the broader category of Internet of Things, will shape 

Intelligent transport Systems within the context of smart cities. Εmerging trends that can be identified in intelligent 

transport and are closely related to IoV are: (i) the implementation of green transportation (for instance, 

manufacturing of eco-friendly vehicles); (ii) the promotion of technologies for collision avoidance; (iii) the 

manufacturing of electric vehicles; and (iv) the introduction of autonomous vehicles246. The incorporation of 

Artificial Intelligence in mobile vehicles gains impetus: between 2015 and 2025, the number of vehicles that contain 

AI systems will skyrocket from 7 million to 22 million. In the USA alone, by 2025, there will be approximately 14 

million semi- or fully autonomous vehicles. Figure 5-2 displays the commercial trends in the US connected car 

market247. 

 

5.3.3 Micromobility 

During the very recent years, the adoption of micromobility solutions has gained increased popularity among 

citizens, policymakers, and companies. Micromobility refers to means of single-rider, open-air transit solutions, 

such as e-scooters and shared bikes, and its rise can be attributed to the combination of two factors. On the one 

hand, there are growing concerns about the problems caused by conventional congestion due to private vehicles. 

In the USA only, in 2019 traffic caused monetary losses to the economy up to $88 billion, which equals roughly to 

$1,400 losses per capita. On the other hand, the protracted Covid-19 pandemic, the subsequent lockdowns and 

suspension of private cars used have given enormous opportunities to micromobility solutions248. 

As a consequence, ever more people opt for micromobility. The trend is global: according to recent surveys 

conducted in the cities of Seattle, New York and London, as much as 75% of respondents (3/4 in total) have stated 

that they would frequently use scooters for their mobility needs, whereas almost one in four (23% in total) have 

reported that during the pandemic they bought a micromobility vehicle (e-scooter, e-bike or conventional bike)249. 

Electric scooters appear extremely popular and dynamic, with over 620 cities globally embracing them250. These 

trends are accelerating in Europe. The European bicycle market is foreseen to experience an annual growth rate of 

5.5% until 2022. The difference with the annual growth rate of Europe’s car market, with the latter being only 1.7% 

until 2024, is striking. Moreover, there are government initiatives that seek to satisfy citizens’ new choices: the UK 
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is planning to invest around $300 million for construction and expansion of pavements and bike lanes. Big 

companies, such as BMW, Hive, Spin and Uber have already resorted to robust market activities, that range from 

partnerships to merges251. As such, micromobility implies multiple trends at the layers of policy, business and 

consumers. 

 

5.3.4 Sharing Economy 

As mentioned already, the concepts of intelligent mobility and intelligent cities are strictly intertwined, with the 

former usually considered part of the latter. The socioeconomic targets set by intelligent cities (such as high living 

quality and low environmental footprint) are critically sought by intelligent mobility practices; in turn, both concepts 

interplay with the so-called “sharing economy”. Sharing economy is a new trend observed in intelligent cities and 

transport. It can be understood as an economy “built on the collaborative use of idling resources enabled by ICT.” 

In simple terms, sharing economy dictates maximisation of efficiency through the use of underutilised 

resources252.  

In the context of intelligent mobility, the principles of sharing economy can be detected in multiple practices, from 

bike-sharing, ridesharing and integration of shared mobility with existing public transport services (as envisioned 

by the concept of Mobility-as-a-Service)253. Gradually, intelligent mobility solutions rely ever more on alternative, 

sharing-driven transit modes. In particular, four mobility modes of this type are expected to largely define the trends 

in intelligent mobility, especially within big congested cities254. These are: 

➢ Ridesharing: It aims to utilise empty vehicles through methods such as carpooling. 

➢ Bicycle commuting*: Despite being a traditional way of mobility, bicycling is gaining prominence as a renewed 

sustainable and intelligent mobility trend. 

➢ Carsharing: A system that enables citizens or companies to rent vehicles (usually cars). 

➢ On-demand ride services: The idea is that ordinary motorists will be able to provide pre-arranged transport 

services via their personal cars. 

As illustrated in Figure 5-3, on-demand services are the most dynamic alternative solution. The future of on-demand 

and carsharing services as alternative solutions seem very promising. 

Figure 5-3. Smart mobility alternative modes trends 

 

Source: Viechnicki et al. (2015) 

 

* In principle, bicycling can fall under both micromobility solutions and shared mobility solutions.  
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The relationship between intelligent cities and shared mobility solutions is bidirectional. On the one hand, intelligent 

cities seek to create a context that enables the development of alternative, shared mobility solutions. On the other 

hand, it is these very solutions that enhance the “intelligence” of the city255. In general, the concept of shared 

mobility services has become a significant trend, with unprecedented implications. For instance, car-sharing is a 

specific part of ITS, entailing shared autonomous vehicles. It is expected that, shortly, autonomous vehicles will 

disrupt mobility but will nonetheless still face consumer unwillingness. At the same time, public perceptions vis-à-

vis technological aspects, consumer acceptance considerations, and legislative concerns will interplay with 

developments in shared services, further complicating the mobility landscape256.  

 

5.3.5 Market Trends 

Transport plays a pivotal role in modern national economies, accounting for at least 6 and up to 12% of GDP in the 

developed countries. In terms of future market trends, three key market trends have been identified in the field of 

intelligent transport257: 

➢ Increase of connected car services market: The market segment is forecasted to reach US$145 billion by 

2022. Several sub-fields, such as Vehicle-To-Everything (i.e. systems that enable vehicles to communicate 

with other vehicles timely), smart parking and autonomous driving will attract investors and corporate 

newcomers as the market will be further developed. 

➢ Expansion of the smart parking market: Currently, it is estimated that around 30% of urban traffic 

congestion is the direct consequence by drivers who search for parking spaces258. Notwithstanding the 

fact that smart parking is usually considered an important element of smart cities, the market segment 

will continue to grow. The segment can deliver better living quality to citizens, enabled by solution 

providers and governmental initiatives. 

➢ Development of Emergency Service Network (ESN): ESN is a promising market niche in intelligent 

transport, demonstrating increasing trajectory. ESN contributes to intelligent transport by reducing 

economic losses and saving human lives. 

The total growth of the intelligent transport market is expected to be colossal. “Markets and Markets” foresee that 

smart transport market size will jump from US$ 94.5 billion to 156.5 billion between 2020 and 2025259. “Research 

and Markets” predictions are even more optimistic: the global smart transport market will reach around US$ 262 

billion by 2025, indicating a CAGR of 18.68%260. Finally, another significant market development is the proliferation 

of public-private partnerships (PPPs) towards the development of new mobility services and products.261 

 

5.3.6 Political Trends 

Alongside technological, infrastructural and economic trends, there have been new ways of international 

cooperation among nations. It its more and more acknowledged that segmented policy actions at the national level 

do not suffice for addressing global transport challenges. EU countries have resorted to joint endeavours with 

BRICS countries, through large-scale projects focusing on research cooperation, planning and information, and 

intelligent transport applications262. 
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5.4 Impacts 

5.4.1 Positive Impact 

Currently, conventional mobility services in urban areas across EU accounts for around 40% of total road transport 

CO2 emissions. At the same time, road congestion causes GDP losses of 1%, and account for more than 35% of 

total traffic fatalities263. In the face of these challenges, intelligent transport policies will impact different layers in 

the political, economic, legal and social sphere. Positive spill-over effects are expected. The impact of intelligent 

public transport – defined as “connected solutions for shared passenger transport services such as buses, trains 

and ferries” – will positively affect three major fields. First, it will lead to better living conditions, through increased 

availability of clearer and faster information, higher safety and punctuality. Second, it will enhance transport 

efficiency, with regards to more effective communication, environmental reporting, and operation. Third, it will 

improve overall social conditions in cities by fostering their competitiveness and attractiveness, and traffic and 

environmental safety improvements264. The three aforementioned aspects jointly contribute to higher levels of 

living quality.  

From an economic perspective, increased productivity and macroeconomic efficiency, as well as enhancement of 

living conditions are some broader intelligent transport results that have also been recently highlighted. Additional 

positive impacts include increased safety levels, with less accidents and lower mortality rates, alongside more 

robust emergency response effectiveness and efficiency, real-time travel guidance, and thus, minimisation of travel 

uncertainty265,266.  

The upgrades in urban mobility systems will influence the manufacturing industry, leading to the development of 

new business models. Competition among diverse transport services will likely increase. Moreover, the amount of 

time travelling, congestion levels and eventually CO2 emission levels will decline, whereas at the same time, ever 

more city spaces will become available to citizens for other activities267. According to The “Boston Consulting 

Group”, the incorporation of autonomous technologies into intelligent mobility ecosystems could potentially 

minimise drastically road fatalities, and address the problems of lost hours due to congested commuting 

(improving travel times by up to 40%). The eventual societal benefits may reach an amount of $1.3 trillion in total268. 

According to Kollar et al., smart mobility “has a positive impact on urban wealth”269, whereas Silva et al. claim that 

“integrating intelligent transport systems into intelligent cities improves operational efficiency of cities, while 

optimising time, cost, reliability, and safety of urban transportation”270. 

All the above-mentioned signal the advent of a new business ecosystem in personal mobility, as well as the need 

of public authorities to adapt to this new ecosystem. In this context,  

• The transport business ecosystem can be understood as an integrated network in which assets, players 

and structures in the field of mobility interplay.  

• New ecosystem implies the advent of novel technologies and the entrance of corporate players that will 

change the overall business context.  

The novel transport business ecosystem entails three major developments in intelligent transport. First, they 

indicate maturing powertrain technologies, such as battery and fuel-cell electric vehicles with higher energy 

efficiency and lower emissions, which will bring greater energy diversity and new vehicle designs. Second, 

lightweight materials are projected to be used ever more, as stronger and lighter materials will be beneficial for the 

vehicle weight without however compromising passengers’ safety. Third, rapid advances in connected vehicles, 

enabled through new communication technologies, will provide game-changing interventions, such as car 

positioning identification. Finally, there are shifts in mobility preferences through the use of smartphone apps, and 
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the emergence of autonomous vehicles271,272. Whether these changes will unfold in a “linear”, moderate way or 

more radically and disrupting, is still a debatable issue. Nevertheless, the creation of a new business ecosystem is 

another key impact related to the wider transportation technology and other societal trends.273 

Intelligent mobility technological solutions may also steer peoples’ behaviour towards more sustainable practices. 

Smart travel assistants will provide alternative solutions on how citizens can reach their travel destinations faster 

and more safely. For instance, the TimesUpp incentive programmes, implemented in 2017, led to the prevention of 

more than 250.000 car trips (by offering alternative mobility solutions), and saved almost 650 tons of CO2 

emissions274.  

 

5.4.2 Negative Impact 

Apart from the positive impacts of intelligent transport, various repercussions inevitably follow. First of all, 

unprecedented ethical issues have triggered bold debates. An indicative example in the case of autonomous driving 

matters is the problem of liability in case of traffic accident. Another controversial issue is the elimination of human 

control over vehicles275. The problem of liability due to the automation of vehicle, alongside the threats of violation 

of the proper functioning of ITS will most probably cause even more serious moral and socio-political debates in 

the future276. 

At the same time, new security and privacy challenges have emerged, such as data privacy violation and safety 

threats277. Problems related to data privacy, confidentiality, integrity and authentication range from malicious code 

injections and viruses, to misguidance of user data and transmission of fake messages278. In the domain of 

intelligent technologies in air mobility systems – e.g. the managing of systems such as biometrics and facial 

recognition technology that permit more efficient passenger transition – have led to debates on privacy, security 

and algorithmic bias279. Increasing integration of IoT devices in intelligent transport will require from organisations, 

authorities and businesses to handle large volumes of data, whereas IT infrastructures will become more 

complicated. Therefore, vulnerability of sensitive networks and data (and the consequent urgency to safeguard 

them) is another outcome stemming from IoT in intelligent transport280. Attacks from hackers pose external threats 

and eventually hinder the transition to intelligent transport; as a result, many customers will be unwilling to provide 

credit card information, with negative market implications281. 

A final negative consequence of socio-political nature is a potential increase of regional inequalities between 

developed and developing nations. This is due to that fact that more advanced economies have already put in place 

some intelligent transport solutions, compared to developing economies. In the long-term, apart from sharpening 

global transport disparities, this could also hamper the development of an integrated intelligent transport 

ecosystem at the international level282. 
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6. Territorial Trends in the Domain of Intelligent Energy 

 

As already deliberated in section 3.4, climate change is the most severe threat facing humanity today.283 For many 

years, the phenomenon of climate change was discussed in expert circles, but it was downplayed or even denied 

by large parts of the public and by many policymakers.284 However, within the last decade, partially due to action 

taken by young activists, the attention around this issue has been growing.285 Climate emergency is increasingly a 

focus for society at large, as well as for policymakers and the media (see Figure 6-1). Many countries around the 

globe have already signed relevant commitment agreements (e.g., the Paris Agreement) and have begun to 

transform their energy systems, to make them more environmentally friendly.286 

 

Figure 6-1: Shift in interest levels relative to peak (peak=100), as represented by Google searches related to the topic of 

“Climate Change” 

 

Source: Google Trends 

 

The transformation of the energy sector, commonly known as Energy Transition, entails two main aspects, the 

Decarbonisation and Decentralisation of energy systems.287 

• Decarbonisation refers to “reducing or eliminating of carbon dioxide from energy sources to achieve zero net 

emissions of carbon dioxide (CO2), as well as the stabilising of emissions of short-lived greenhouse gases 

(GHGs)”.288 

• Decentralisation refers to the shift away from the traditional highly centralised model (in which monopolist 

power companies distribute their energy from large power plants to end-users) to a model that is “relying on 

more distributed generation, energy storage and a more active involvement of consumers”.289,290 

The Energy Transition is believed to be feasible only with the assistance of new technologies, such as the Internet 

of Things, Data Analytics, Artificial Intelligence, Blockchain and Digital Platforms. In other words, digitalisation* in 

the energy sector has become imperative in combating climate change, since it offers new solutions for 

decentralised approaches and the use of renewable resources.  

 

* Digitalisation is defined as “the use of digital technologies to change a business process and enhance efficiency and revenue; it is the process of moving to a digital 
business”. Source: Santamaria J. et al. (2019). Digitalization and the Future of Energy. Beyond the hype — how to create value by combining digital technology, people 
and business strategy. DNV-GL. Retrieved from https://download.dnvgl.com/digitalization-the-future-of-energy  

Dec 2012 May 2015 Oct 2017 Mar 2020 

 

https://download.dnvgl.com/digitalization-the-future-of-energy
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Hence, energy transition (incorporating the aspects of Decarbonisation and Decentralisation) and digitalisation are 

two strongly interlinked trends, and they cannot be looked at in isolation.291 In the following sub-sections, all these 

topics are analysed. 

 

6.1 Decentralisation 

Hardly any industry is as highly regulated and centralised as the energy sector. 292 Electricity is generated in power 

stations and then sent to consumers through large grids which belong to a small number of utility operators.293 

However, many energy systems around the world are currently becoming more decentralised, with the rise of 

distributed (or decentralised) energy resources.294 Distributed Energy Resources (DERs) are “small technologies 

that produce, store and manage energy. Examples include solar panels, small wind turbines, electric vehicles and 

microgrids”. When DERs are connected to the electricity grid, their owners can sell the surplus generated back to 

the main grid. Hence, the owners of DERs move from being passive energy consumers to being Prosumers, 

meaning people who both consume and produce electricity. Also, when “households, individuals and businesses 

jointly invest in the development and operation of energy-related assets”, then we commonly refer to the creation 

of Energy Communities.295 Such communities can range from physical ones to virtual communities.296 

In the future, DERs are expected to play an increasingly important role in decarbonising the energy sector.297 Two 

main reasons are the following: 

• Prosumers can manage their own energy portfolio. And, although power from DERs is not always clean, 

renewable DERs are gaining ground due to favourable environmental policies. As a result, many people install 

renewables, batteries, and fuel cells, among others. 

• In contrast to the centralised model, where more power must be generated when demand peaks, grid stability 

in a decentralised system can be achieved through Demand Response. Demand Response programmes “allow 

electricity consumers to reduce their electricity demand for a period of time in exchange for a payment”. In 

doing so, they encourage reduced power consumption at peak times.298 

 

6.1.1 Drivers 

The decentralisation of energy systems can be stimulated by several factors, such as: (i) favourable regulations; 

(ii) the declining project and technology costs of renewable energy; (iii) the emergence of new technologies that 

allow managing distributed grids efficiently; (iv) the fact that in some cases decentralised systems can be more 

cost-efficient than centralised grids (e.g., in low population density areas); (v) the expectations for high electricity 

and demand charges, as well as the availability of funding; and (vi) the emergence of new business/financing 

models that offset initial investment barriers.299,300 

 

6.1.2 Other Impacts 

Apart from the direct and indirect environmental benefits, a more decentralised energy system can have a series 

of other socio-economic impacts. Prosumers will increasingly benefit from selling electricity back to the common 

network or from trading energy in decentralised markets (boosting the Sharing Economy). Besides, they will 

mitigate the energy cost uncertainty and will avoid increases in demand charges.301,302 
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For the power sector, this shift towards a more decentralised model translates into (i) an increasing amount of 

variable energy resources, such as wind and solar, and (ii) into a smaller and more dispersed power generation.303 

In other words, the number of energy generators, equipment, and demand patterns that must be orchestrated 

becomes enormous. Several countries and energy companies have been experimenting with distributed network 

management technologies to manage this challenge.304,305 Besides, countries need to set appropriate market 

framework conditions that facilitate the harmonious collaboration between market participants. Thus, the 

regulatory framework will have to be adapted, as well.306,307 

Finally, the liberalisation of energy generation drives key energy players to rethink their business models. It appears 

that their profitability is shifting from the beginning of the electricity value chain (i.e., the power generation) towards 

the end (i.e., transmission, distribution and the end-market or service location).308,309 

 

6.1.3 Looking into the Future 

Whilst the growing importance of decentralised approaches is evident, the pace of change and the degree of the 

decentralisation remain questionable.  

• For instance, many analysts anticipate highly disruptive futures for energy systems. They think that the existing 

organisations and infrastructures are unable to respond sufficiently to the requirements of the targeted 

decarbonisation, and thus, they will have to be displaced. The same analysts believe that electricity production 

must be localised, both technically and institutionally, with consumers becoming less dependent on the grid 

and local authorities becoming key energy strategists.  

• On the other hand, other analysts are favouring a more continuity-based transition. Under this logic, new 

technologies, business models and behaviours will be adopted, but only as extensions and adaptions of the 

existing ones. As a result, the system transformation requires to renew and repurpose (and not to replace) the 

existing organisations and infrastructures (e.g., the main national grid). 

In a recent Delphi survey, the majority (62%) of the participants (i.e., energy experts) thought that the second 

scenario is more likely or highly likely to be realised in the United Kingdom.310 Other estimates suggest that (i) 83% 

of EU households could become prosumers by 2050; (ii) the global DER market will significantly grow within the 

next decade, and $846.12 billion will be invested in new DER capacity until 2030; while (ii) energy communities in 

the European Union will own 17% and 21% of the installed wind and solar capacity by 2030, respectively.311 

 

6.2 Digitalisation 

Digital technologies applied in Energy, Transport, Agriculture, and Manufacturing have the potential to reduce the 

global CO2 emissions by 12.08 Gt by 2030 (which is equal to a 20% reduction). Particularly in the energy sector, 

Digitalisation enables “intelligent” electricity networks, commonly known as Smart Grids*. Better data quality, 

greater connectivity, and automation can make energy grids cheaper and more efficient, leading to a reduction of 

1.8 Gt of CO2 emissions by 2030.312,313 

 

 

* Smart Grid is “an electricity network based on digital technology that is used to supply electricity to consumers via two-way digital communication”. Source: 
Technopedia. (2017). Smart Grid. Retrieved from https://www.techopedia.com/definition/692/smart-grid  

https://www.techopedia.com/definition/692/smart-grid


         

 

D2.1: Report on the identification of emerging territorial trends, drivers & potential impacts, 31/12/2020 Page  39 

 

6.2.1 Trends 

Decarbonisation and digitalisation are promoting the electrification of the energy industry. As a result, by 2050, 

electricity will become the central energy carrier, while the electricity grid will triple in size.314,315 Besides, there are 

several technologies which – partly empowered by digitalisation – are evolving as crucial trends in the energy 

sector. In a nutshell, these are the (i) energy storage technologies; (ii) improved connections between neighbouring 

grids; (iii) generators with the ability to start quickly and vary their output rapidly and (iv) Demand Side Response 

(DSR) measures. 

Energy storage is emerging as one of the key solutions to increase the share of renewable energy sources used. 

Although wind and solar power are dependent on weather, batteries can allow electricity generated to be stored 

and fed into the grid at another time, when energy demand peaks. In doing so, batteries provide flexibility for rapid 

response and contribute to the balance of the electric grid. By 2030, the cost of battery storage is expected to 

diminish by nearly 50%, and thus, battery storage to become the fastest-growing source of power system 

flexibility.316,317 

 

6.2.2 Other Impacts 

The broad effects of digitalisation are gathering pace in power systems, making them cheaper and more efficient. 

To begin with, digitalisation will “increase asset utilisation, optimisation, and integration”. For instance, consumers 

will be empowered to monitor energy consumption and costs with single-switching systems between home 

devices. Hence, if a consumer uses both gas and electricity for heat, then digital control systems can automatically 

manage this complexity to deliver the best price for his/her needs.318,319 

Besides, the distinction between retail and wholesale in the energy sector is becoming blurred. On top of this, the 

increased amount of data, together with advanced analytics, will give traders, retailers and aggregators a better 

market insight, and the ability to automate their decision-making processes and actions. This will lead to new 

tradable products, more differentiated and efficient markets and by extension, more competition, and thus, lower 

prices. For instance, retailers and aggregators will replace the ‘one size fits all’ energy contracts that are dominant 

today with smart energy contracts that respect the individual wishes and requirements of consumers.320,321 

On the other hand, the extensive use of digital technologies in the energy industry also comes with a set of privacy, 

security, safety, and ethical concerns, particularly for cybersecurity matters.322 In a related survey, 74% of energy 

companies were found to be reluctant to adopt new technologies due to increasing privacy and data security 

concerns. 323 In this framework, proactive measures such as recruiting hackers and increasing the use of 

blockchain technology will intensify to prevent cyber and physical attacks on grids.324 

Finally, the digitalisation of the energy sector will drive: (i) efficiency improvements in the building sector and the 

industrial and manufacturing production (especially in those sectors with the greatest heat demand); (ii) cross-

connectivity of the energy system;325 and (iii) improved demand forecasting (especially demand for heating and 

cooling) and improved renewable energy resource planning and dispatch. To this end, data from specialised 

weather forecasts, as well as form smart thermostats and sensors will be utilised.326,327 

 

6.2.3 Looking into the Future 

In a recent survey conducted by DNV GL to reveal the progress of Digitalisation, 87% of the 1,919 respondents 

working with energy storage stated that digitalisation is part of their company’s strategy. At the same time, 43% of 
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the respondents have digitalisation as a core part of their public-facing strategy. Besides, 89% of them said 

efficiency improvements is a key objective of digitalisation, while almost 40% of them acknowledged the lack of a 

‘digital mindset’ and the lack of digital skills as top barriers to digitalisation.328 

The market for digitalisation in the energy industry is projected to grow from $52 billion in 2017 to $64 billion by 

2025.329 More specifically, the global smart grid communications market size is estimated to grow by $1.65 billion 

during 2020-2024, progressing at a CAGR of almost 11% throughout the forecast period.330 The global smart home 

market size is set to grow from $78.3 billion in 2020 to $135.3 billion by 2025 (a CAGR of 11.6%).331 

 

6.3 Decarbonisation 

Within the foreseeable future, fossil fuels are expected to remain the dominant global energy source. By 2030, oil 

demand is expected to account for 30% of global energy demand, followed by coal (24%) and natural gas (24%). 

The demand for natural gas, being an important source of flexibility in many regions, will grow more than twice as 

fast as oil demand. However, the demand for renewable energy, which produces minimal to zero harmful emissions, 

is projected to increase globally by 64% between 2018 and 2030. During the same period, its share in total final 

consumption will also grow from 10% to 14%. 332,333,334 

However, apart from the use of renewable resources, the CO2 emissions level depends on energy demand. As 

already said in section 3.4.1., the global energy demand is expected to peak in 2033, growing from 420 exajoules 

per year (EJ/yr) in 2018 to 462 EJ/yr in 2033. Then, due to energy efficiency practices, as well as remote working 

and digitised business operations, it will decline to 446 EJ/yr by 2050.335,336 

Possible accelerators of the decarbonisation of the power systems are (i) new evidence of climate change; (ii) 

regulations on clean energy; (iii) advances in technology and materials that may have arisen even outside the 

energy industry; (iv) the use of domestic renewable energy as a tool to mitigate energy security concerns; (v) the 

increased appeal of investments on clean energy (green power is set to draw around $11 trillion of investment by 

2050); (vi) governments’ determinacy to promote electric vehicles in the transport sector; and (vii) further cost 

reductions expected in the use of renewable energy.337,338,339  

On the other hand, among the parameter that may obstruct the growth of sustainable energy one could mention 

the following: (i) political polarisation and protectionism (i.e., the policy of protecting domestic industries against 

foreign competition); (ii) trade conflicts that hamper the exchange of new technologies; (iii) increase in reluctance 

shown by citizens to adopt new technologies and rise of the Not-In-My-Back-Yard (NIMBY) groups. This term 

describes “people who act in their own interests to oppose nearby development of a technology or service from 

which they benefit and would otherwise support”.340,341,342 

In this framework, the European Union aims to become climate-neutral by 2050, in line with the Paris Agreement.343 

Climate neutrality is achieved when “CO₂ emissions are reduced to a minimum, and all remaining CO₂ emissions 

are offset with climate protection measures”.344 According to estimations, this will require a 60% reduction in 

emissions by 2030.345 
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6.4 Energy Transition 

6.4.1 Positive impact 

In overall, Energy Transition (incorporating the aspects of decarbonisation and decentralisation) promises GDP 

growth, job creation and human welfare benefits. 346 The cumulative gain in terms of GDP globally between 2020 

and 2050 equals to $98 trillion. This amount greatly exceeds the additional investments needed for changing the 

energy system and indicates 2.4% higher GDP growth by mid-century than current plans would achieve.347  

Besides, the energy transition has profound employment implications. In 2017, global employment in the energy 

sector reached nearly 58 million, while half of these jobs were related to fossil fuels. Currently, fossil fuel industries 

have already registered job losses in Europe. And, by 2030, given full implementation of the Paris agreement, 

additional 1.2 million jobs could be created in the European Union.348 These improvements, along with 

environmental and health benefits, could improve citizen welfare by 13.5% by 2050.349 

 

6.4.2 Negative impact 

Nevertheless, despite the overall gains, energy transition impacts will vary among countries, locations, job types 

and sectors. Locations where economic activity is highly related to fossil fuels and/or to weak, non-diversified 

domestic supply chains, will face an adjustment challenge. The job demand will minimise, and thus, strategies that 

decrease the dislocations for individuals and communities need to be implemented. 350,351 

Apart from this, what also remains questionable is the pace of change in the energy sector. Some analysts are 

optimistic while others think that “in the absence of extraordinary action by humanity, the transition will not unfold 

rapidly enough to reach the climate goals established under the Paris Agreement”. 352 
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7. Specificities of Each Pilot Region 

 

In this section, the most significant present and forthcoming developments in the fields of smart/intelligent cities, 

energy and transport at a regional level in the four pilot regions of RRI2SCALE project are presented. 

 

7.1 Vestland (Norway)  

7.1.1 Intelligent Cities  

Even though Bergen Municipality* does not have its own “smart city strategy”, it has been specifically engaged in 

efforts aiming at transforming the city into an energy-smart city. This has included participation in “Cities of the 

Future” (Framtidens Byer)353 initiative which was a collaboration between the Norwegian state and the 13 largest 

cities and towns in Norway in the years 2008 – 2014, with the aim of reducing greenhouse gas emissions. The 

programme focused on 5 areas in addressing this issue: i) Land-use and transport, ii) Energy in buildings, iii) 

Consumption and waste, iv) Adaptation to future climate change, and v) improving the physical environment. The 

most important effect appears to be the establishment of several successful networks between not only the 13 

cities but also essential actors such as industry, NGOs, and academia. Furthermore, a smart city hub was created, 

called SmartCityBergen354, which is a public–private innovation project in the form of a network of ideas, 

companies, and people place for the coordination of projects which are predominantly concerning digitisation and 

the IoT. 

When in 2015 Bergen Municipality adopted a strategic plan for 2030355, it emphasised transition towards a “climate-

smart” society, in addition to pointing to smart mobility and smart resource-use, all as aspects of Bergen as a 

“green city”. Since 2016, Bergen city has been one of the cities participating in the Norwegian Smart Cities 

Network356, which is a platform for sharing ideas and best practices on smart city solutions in Norway. In 2019 a 

national roadmap for smart and sustainable cities and communities in Norway357 was launched, which is also used 

by Bergen Municipality as a guidebook. The Roadmap emphasises, in its definition of smart city, on the centrality 

of people, stating that “smart cities and communities focus on people, while using new technology, innovative 

methods, collaboration and co-creation to become more sustainable, attractive, productive and resilient.” (p. 4). 

Accordingly, the Roadmap indicates eight principles for smart cities in Norway to help local and regional authorities 

in prioritising focal areas and direction for their smart city initiatives; 1) place people in the centre, 2) consider the 

bigger picture, 3) prioritise climate and the environment, 4) promote inclusion and co-creation, 5) focus on next 

generation business, 6) share and use open data, 7) develop competencies and embrace change, and 8) act local, 

think global.  

 

7.1.2 Intelligent Energy  

The Vestland County’s proposal for the region’s development plan 2020-2024358 has set the vision of “innovative 

and sustainable” county as its vision for the region, and points to ten challenges for the region. These challenges 

include climate change; balanced land- and natural resource use; good transport connection and smart mobility; 

green competitiveness; digitalisation of society; relevant competence and knowledge; attractive places and good 

 

* Bergen is a city and municipality in Vestland county on the west coast of Norway. Source: Wikipedia 
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local environment; an innovative, professional and voluntary cultural life; an equal society; and youth wellbeing and 

belonging. Accordingly, the proposal of the development plan points to the need for regional plans in a dozen areas, 

including the need for a regional transport plan and regional plan for power generation. While there is no explicit 

referral to a plan for smart cities or smart region, under the title of the regional plan for innovation and business 

development, the document mentions a need for developing “a platform for holistic collaboration on innovation 

and smart and sustainable cities and communities” (p. 33).   

At the municipal level, the issue of smart use of energy has been dealt with in Bergen for years. In 2011 a report359 

based on a study conducted for the Bergen Municipality showed that the city can save 29% of its stationary energy 

consumption, mostly based on energy efficiency within the housing and commercial properties sector. In 2016, 

Bergen Municipality adopted a Climate and Energy Action Plan360, with the aim of transforming into a “climate-

smart society” until 2030. One of the five main focus areas is transforming the city into a green city, for which five 

initiatives were imagined; three of which include focus on modern environmentally friendly architecture and 

renewable energy; focus on smart, green mobility that utilises the capacity of the transport system better; and 

smart use of resources through joint use and sharing culture. More specifically, related to the field of energy, the 

document points to the Bergen Municipality’s Smart City project in collaboration with private sector (p. 19), as well 

as participation in the EU network on Smart Cities and Communities under ENERGIX program for the period 2016-

2018361 (p. 25).  

Bergen Municipality was also a partner in the project Planning Instruments for Smart Energy Communities PI-SEC 

(2016-2019), which aimed at helping municipalities and other stakeholders in reaching their climate targets through 

providing them with tools that can be used also by non-experts. For this purpose, the project has developed a 

Scenario Calculator tool which helps “[…] the planning process for new and existing development areas in 

municipalities and help municipal planners to identify appropriate development strategies that increase the 

chances of achieving the energy and climate goals set for the given community”362.  

Bergen is also a city where the Norwegian Smart Grid Research Strategy has a demonstration case, in addition to 

being a location for a pilot project for the Research Centre on Zero Emission Neighbourhoods (ZEN) at the 

Norwegian University of Science and Technology (NTNU). 

 

7.1.3 Intelligent Transport  

The aforementioned Vestland County’s proposal for the region’s development plan 2020-2024 points to the need 

for regional plans in a dozen areas, including the need for a regional transport plan. As indicated, good transport 

connection and smart mobility is one of the ten challenges that the proposal document has identified for the County 

and its regions. Nevertheless, it does not elaborate on what it means by smart mobility or in which areas it aims to 

promote and implement such approaches.  

More concrete plans can be noticed, however, at the municipal level in this regard. In 2018, the Norwegian Ministry 

of Transport and Communications held the competition "Smarter Transport in Norway" with the aim of finding 

better solutions for today's and tomorrow's transport challenges in cities and to make it easier for Norway to 

become a pioneer in adopting new technology. Hordaland County Municipality (which was one of the two 

predecessor Counties which since the beginning of 2020 merged and formed the Vestland County Municipality), 

together with Bergen Municipality and the public transportation company of the city became one of five winners in 

the competition, and together with the Norwegian Public Roads Administration, established in 2019 a Mobility 

Laboratory for the Development of Smart Transport Solutions in Bergen – abbreviated MUST. In connection with 
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this aspect, Bergen’s light rail system (Bybanen) has started work on organising its pilot project on autonomous 

tram363, with the prospect of becoming home to Europe’s first autonomous light rail system. 

Furthermore, the Vestland County and the city of Bergen are involved in the Coastal Highway Route E39-project 

which aims to establish an improved and continuous Coastal Highway Route364 between the cities of Kristiansand 

in the south and Trondheim in the north within 2050. The project includes a dozen of research topics, one of which 

is electric infrastructure and ITS. 

 

7.1.4 Responsible Research and Innovation  

Citizen interaction with public governance in Norway is generally high, and political initiatives are often made 

available for public consultation. In the Vestland County, for instance, the different committee meetings are open 

to the attendance of citizens. However, so far these engagements have been more in a “passive” form, an issue 

which can also be recognised in the involvement of citizens and civic society organisations in the governance in 

the development of smart city activities in Bergen (Gohari et al., 2020)365. Nevertheless, the openness of the 

regional authorities to the citizens’ engagement is manifest also in the political platform of the ruling coalition for 

the current period (2019-2023)366 emphasises on keeping dialogue with employees working within city on the issue 

of digitalisation. 

It is noteworthy to mention that some of the clusters367 formed in the Vestland region and funded by the Norwegian 

government and managed by Norwegian Research Council (NFR) and Innovation Norway, are in fact formed to 

assess and improve the technologies in maritime and ocean research activities, thereby reducing their adverse 

environmental impact. GCE Ocean Technology and NCE Maritime Cleantech are some of the most obvious 

examples in this respect, both of which are among the clusters located in the Vestland county.  

 

7.2 Overijssel (The Netherlands) 

7.2.1 Intelligent Cities  

From 2000 onwards, the Dutch government has been taking up digital economy and society at a national level.368 

The Netherlands is ranked fourth in the EU’s 2020 Digital Economy and Society Index which ranks EU member 

states in terms of their digital competitiveness. The Netherlands performs above average on key indicators, such 

as, digital connectivity infrastructure, digitisation of businesses, digital skills of citizens and integration of digital 

technology in daily life. This has proven to be an important asset to keep the national economy going during the 

COVID-19 crisis with a majority of the people working from home while digitally connected to their offices. 

What accounts for the country at large, also counts for the province of Overijssel. Thanks to a private investment 

scheme in place during 2015-2020, Overijssel has an above 95% coverage in digital connectivity, with nearly all 

households having access to fibre glass broadband internet. It also shares a unique regional internet exchange, 

NDIX369, with its German border, which functions as a digital marketplace for broadband access, IT services and 

as a platform for knowledge transfer. Meanwhile, the average citizen uses its broadband connections for TV, 

telephone and internet – and currently working and training from home. 

The province of Overijssel is a European administrative region with multiple regional economic profiles, e.g. Twente 

and Salland. The region of Twente shows up early in the European lists of former industrial and agglomerated 

regions in economic decline. Next to this, agriculture is the dominant production sector in the areas surrounding 

the larger cities, while the historical towns of Zwolle and Deventer, along the river IJssel, have a more balanced 

https://ec.europa.eu/digital-single-market/en/desi
http://www.ndix.eu/
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economic structure of manufacturing, commercial services, trade, health, education and government. Hightech is 

gaining ground in the regional economic profile, due to the University of Twente with its strong technology profile 

and entrepreneurial spirit. Currently, the regional government is dedicating most of its innovation budget to 

employment mobility, retaining talent in the region, knowledge transfer and skills training through open innovation 

centres and field labs for the broader target group of SMEs. 

For smart cities, the three largest city administrations in Overijssel – Enschede, Deventer and Zwolle – as well as 

the regional government, all participate in projects developed centrally under the national initiative Digital 

Government.370 Yet, the biggest enthusiasm for smart or intelligent cities by municipal councils has weakened in 

the last few years due to the negative cost-benefit ratio of being a frontrunner in the co-development of digital 

public services, and the municipal councils have other priorities nowadays. For example, an ambitious smart city 

programme by the City of Enschede was aborted due to lack of funding. Other, relevant experiments that take place 

are mainly supported by higher education institutes or private parties. A notable example is the Space053371 
ecosystem that focusses on developing, testing and training of unmanned vehicles and systems on land and in the 

air with applications in civil rescue and safety; whereas the Aerial Uptake project both running in the regions of 

Twente in the Netherlands and Münsterland in Germany focuses on awareness and perceptions of drones.372 

Another example is Senshagen in which inhabitants of the city of Zwolle volunteer to measure air quality, 

precipitation, evaporation, heat and wind via sensors in their own neighbourhood.373 

 

7.2.2 Intelligent Energy 

The Dutch government wants to reduce Dutch greenhouse gas emissions (GHGs) by 49% by 2030 compared to 

1990 levels, and aims for a 95% reduction by 2050. These goals are laid down in the Climate Act on May 28, 2019. 

That is a major change since from the 1960s onwards, Dutch society and economy heavily profited from abundant 

natural gas resources available in the country’s underground. After the Paris Agreement on Climate in 2015, it took 

several Court decisions between 2015 and 2019, and initiated by the climate foundation Urgenda374, against the 

State of the Netherlands to enforce a call to action.  

The National Climate Agreement (2019) contains agreements with the sectors about what they will do to help 

achieve these climate goals. The participating sectors are electricity, industry, built environment, traffic and 

transport, and agriculture. The agreement is based on the principle that reducing carbon emissions must be 

feasible and affordable for everyone. One of the components of the agreement is that the 30 energy regions in the 

Netherlands will investigate where and how best to generate renewable energy on land and which heat sources 

can be best applied with the aim to deviate from using the natural gas resources. Each energy region describes its 

choices in Regional Energy Strategies (RES). The National RES Program supports the regions in making the RES. 

Overijssel comprises of two energy regions: Twente and West-Overijssel, with, consequently two strategies. 

The RES commitment concentrates on 2030 and where possible towards 2050. The RES commitments will give 

residents, social parties and companies insight into what will happen in the future. In addition, it gives 

municipalities, provinces and water boards insight into the future challenges of implementation. RES will also 

provide the framework for companies and social organisations to invest. At the end of 2020, each regional report 

will be approved by the municipal and provincial councils. An open question will be the precise attribution of 

locations for wind turbines and solar fields. In the densely populated areas of the Netherlands, selecting these 

locations are a long-standing problem with many NIMBY-protest actions. Another open question is the financing 

for the disconnection of city districts from natural gas-based heat. 

 

https://www.nldigitalgovernment.nl/
https://www.nldigitalgovernment.nl/
http://www.space53.eu/
https://www.urgenda.nl/en/home-en/


         

 

D2.1: Report on the identification of emerging territorial trends, drivers & potential impacts, 31/12/2020 Page  46 

 

 

Figure 7-1 Overijssel is based in the east of the Netherlands bordering Germany; West-Overijssel is marked in red, whereas 

Twente in the east is shown in middle green 

 

 

The Energy Transition Acceleration Path is a rapidly expanding field for applied research and development. Within 

Overijssel, several pilot projects deal with smart energy grid planning, solutions for energy peak shaving and 

temporary storage and hydrogen applications in heavy duty transport. The Path also considers public participation. 

 

7.2.3 Intelligent Transport 

Being a country with a heavy burden of traffic jams and traffic accidents, traffic is a major public issue and a major 

source of Green House Gasses (GHG). Between 2011 and 2018, the national government, the regions and the 

business community worked together to improve accessibility by road, water and rail in a national collaborative 

programme called “Optimising Use”.375 This has contributed to a 13% reduction on specific routes in rush hour 

delays. In addition, more than 61,000 tons of CO₂ have been saved annually and 60,000 people cycle to work more 

often. These results were achieved by a broad mix of measures improving traffic flow and stimulating commute 

outside of rush hours. The cooperation between governments and companies was important and led to great 

results, such as, employees who commute on a bike that was partially paid by the employer. A total of more than 

460 measures have been taken. The Optimising Use programme has had its strongholds in Overijssel. In the region 

of Twente, the construction of the bicycle highway F35 started, infrastructural measures at city outskirts have been 

taken and the usage of (electric) bicycle and public transport was stimulated. Also, Twente continued to work on 

the economic accessibility of the region by road, rail and inland water, supported by the EU Ten-T corridor strategy. 

A relevant development was the idea to turn a former military airfield into a commercial airport, which was, however, 

not possible due to environmental restrictions. In the West-Overijssel region, measures were mainly taken to foster 

structural changes in travel behaviour in order to keep the region accessible and remain hospitable. 
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The latest developments in mobility deal with the shift to electromobility. Comparable to other European countries, 

national incentives and tax allowances are in place. The market share of electric vehicles and the infrastructure for 

charging the batteries is rapidly growing. While road and rail infrastructure planning is a task of the national 

government, the provinces are responsible for public transport within their areas, which is being granted to private 

operators by means of concessions. In the new public transport concessions in Overijssel electrical driven buses 

prevail. 

Intelligent transport – data-driven transport and autonomous cars – are future steps in the follow-ups of the 

Optimising Use programme. 

  

7.2.4 Responsible Research and Innovation  

Responsible Research and Innovation at the regional level is in development in Overijssel. In the current European 

Regional Development Fund (ERDF) programme period (2013-2020), the Regional Innovation Smart Specialisation 

Strategy (RIS3) for Overijssel and the neighbouring province Gelderland focuses on the research and innovation 

opportunities in Hightech Systems & Materials, AgriFood, Health and changes towards low-carbon emission. The 

entrepreneurial discovery process as the heuristic behind the RIS3 has led to a primarily business-led and 

application-oriented innovation portfolio. Participation of, for example, non-governmental organisations, citizen 

groups and/or municipalities decreased compared to earlier programmes. 

For the next operational ERDF programme, a new Smart Specialisation Strategy 376 has been drawn up, narrowing 

the specialisation opportunities into more narrowly defined crossover topics and pressing for more leverage into 

sustainability and social inclusion. The regionally organised municipalities and economic boards are given more 

responsibility to come up with investment ideas. Also, for the future programme a ‘mirror group’ will be established 

from 2021 onwards to follow the programme performance regarding alignment with the principles of RRI.  

A more important possibility will be that wider coalitions of innovation partners – these may include citizen 

involvement – will be able to successfully submit and execute innovation projects with a clear place-based 

contribution to societal issues. This aligns with advices given by the Rathenau Institute in 2018, which states that 

social embedding for regional and local governments is important and focusing on technical and economic 

innovation only is not enough. The report provides insights in ways of taking up a participatory role at the local and 

regional level regarding the digital society.377 Meanwhile, RRI has been and continues to be central topic of 

several EU-funded projects often in partnership with, for example, the University of Twente378. In addition, 

recently, the role of universities in regional development, in particular that of the University of Twente, 

was analysed in a PhD study by Nieth (2020).379 

 

7.3 Kriti (Greece)  

7.3.1 Intelligent Cities  

In Kriti (aka Crete), the cities of Heraklion, Rethymno and Chania are progressively transforming into smart cities. 

Particularly in Heraklion, many smart applications, ranging from a smart information kiosk to an administrative 

services app and an open-data platform, are already in place.380,381,382 Also, for the future, the Municipality-of-

Heraklion (MoH) and the Foundation for Research & Technology (FORTH) agreed to expedite the appliance of smart 

city practices. For example, they will install new sensors to measure urban noise, with the purpose to detect noisy 

streets and to transform them into pedestrian zones.383 In Rethymno, some smart recycling bins have been 
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installed, while local authorities plan to deploy a system of sensors that overlook and control parking slots in the 

city centre.384,385 Finally, Chania participates at a project of the Interreg V-A program “Greece - Cyprus 2014-2020”, 

which aims the adoption of applications accommodating the interaction between local authorities and the citizens, 

as well as the businesses and tourists.386 All these actions are perceived as a sign that Cretan policymakers are 

aware of the benefits that local communities can extract from intelligent technologies. Thus, the expansion of such 

applications is expected to continue, if not expedite, in the following years. 

 

7.3.2 Intelligent Energy  

Currently, Kriti island is not connected with the Greek national electricity grid. It has its own electricity grid, which 

is fuelled by three power plants. These power plants include a “mix of generator units of steam turbines, internal 

combustion engines and combine cycle gas turbines”. The primary fuels used are heavy fuel oil (HFO) by 58% and 

Diesel by 20.4% in 2017. The development of renewable energy sources (RES) is necessarily limited to avoid 

imbalances of the network (there is an upper limit of 30%). More specifically, wind energy accounts for 17% of the 

total energy production, photovoltaic energy (PV) for 4.6% and hydroelectric energy for 0.01%.387,388 

At the national level, the Greek government has recently elaborated on a plan for climate and energy issues. It sets 

specific objectives for 2030 and describes several policy measures. It worth noting that these objectives are more 

ambitious than the core EU objectives set in the context of the Energy Union. According to the government’s plan, 

Greece is expected to: 

• reduce “greenhouse gas (GHG) emissions by more than 42% compared to emissions in 1990 and more than 

56% compared to emissions in 2005”; 

• increase the share of RES in gross final energy consumption from approximately 17% in 2017 at a minimum 

of 35%; and 

• constrain the final energy consumption by 2030 at levels lower than those recorded in 2017. To this end, a 38% 

qualitative energy efficiency improvement in final energy consumption will be achieved. 389,390 

One of the policy measures that the Greek government promotes is the electrical interconnection of many Greek 

islands, including Kriti, to the national grid.391 The plan for the connection of Kriti is to install two sub-sea cables, 

one originating from Attica (scheduled to be completed in 2023) and the other one from Peloponnese (scheduled 

to be completed in 2021). These capital investments will result in (i) a reduction of the cost of energy production 

by €400 million; (ii) the replacement of current combustion plants; and (iii) higher penetration of RES, since they 

will no longer be subject to production constraints. As a result, the CO2 emissions in Kriti are expected to decrease 

by 60%. Besides, Kriti could develop the RES even further, to leverage its favourable weather conditions and 

ultimately, make energy exports.392,393 Moreover, to improve the stability of the system and facilitate the 

development of RES, the installation of electricity storage systems is promoted. In Kriti, such a facility will be built 

at Amari region.394,395 

Other notable initiatives which, if implemented, will alter the energy landscape of the region are: (i) the electrical 

interconnection of Kriti to Cyprus and Israel through a sub-sea cable; 396 (ii) the Eastern Mediterranean pipeline 

(EastMed) which could directly connect East Mediterranean energy resources (such as gas sources) to mainland 

Greece via Cyprus and Kriti; 397 and (iii) the exploration and potential mining of oil in the south-west region of Kriti, 

by Exxon Mobil, Total and the Hellenic Petroleum (ELPE).398 
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Last but not least, an important driver of future changes at the regional energy scenery may be the Smart 

Specialisation Strategy (RIS3) of Kriti. This strategy is formed every 7 years in a participatory way (through an 

Entrepreneurial Discovery Process - EDP) and sets priority sectors for future investments. Under this frame, during 

the previous programming period (2014-2020), the Region-of-Crete (RoC) valorised the funds derived from the 

European Structural and Investment Funds and Horizon 2020 to empower Research and Innovation in the Energy 

domain.399,400 For the next programming period (2021-2027), the RIS3 has not been formed yet. However, according 

to a survey conducted in 2019, it appears that regional stakeholders (i.e., people who participate in the EDP) 

consider RES as a top priority issue.401 As a result, expectations are raised that additional resources will be devoted 

to this field in the future.  

 

7.3.3 Intelligent Transport  

Two considerably large investments in the transportation infrastructure of Kriti are the construction of the North 

Kriti Road Axis and the new airport in Heraklion (Kastelli). The first will be a 200 km four-lane motorway from Chania 

to Agios Nikolaos through Rethymno and Heraklion.402 The construction is expected to begin within 2021.403 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. The construction was recently initiated, and it is scheduled to be completed 

by 2025.404 

At the national level, the Greek government has expressed its commitment to promote electromobility.405 In this 

framework, it promised to offer incentives and tax allowances that will ultimately reduce the cost of acquiring such 

a car.406 Besides, it promised to increase the number of charging spots from 2,000 in 2020 to 12,000 in 2025 and 

25,000 in 2030.407 As a result, the market share of electric vehicles is projected to grow from 0.33% in 2019 to 8.7% 

of the new registrations in 2024 and 30% in 2030.408  

In Kriti, there are only a few electric vehicles (EV), and the charging infrastructure is limited. However, local 

authorities have reported their intention to further promote EV use.409,410 In practice, the city of Heraklion added to 

its fleet two electrical busses, while Rethymno and Chania added one electrical bus each.411,412,413 

 

7.3.4 Responsible Research and Innovation  

According to the regional experts’ opinions, as recorded in the frame of Task 1.3 “Exploring regional stakeholder’s 

views on the current landscape”, there have been signs of progress in regional R&I in the region of Kriti during the 

last years. For instance, “there have been regional efforts of simplifying the R&I policy design process in order to 

motivate citizens to be further engaged”. As a result, the level of stakeholders’ participation during the last 20 years 

has increased, with a notably positive trajectory over the previous 5 years. However, this progress remains slower 

than the experts initially anticipated, while in general, several obstacles such as the lack of cooperation, 

bureaucratic rigidities and cases of lobbying, remain. Currently, a new governance structure is under development 

within the Development Planning Directorate of the Region of Crete. It aims to function as an Observatory on 

research and entrepreneurship, with emphasis on innovation and to ultimately bring together companies and 

research institutions and to achieve better cooperation between the different players within the innovation 

ecosystem of Crete.  
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7.4 Galicia (Spain) 

7.4.1 Intelligent Cities  

Even though the strategic documents at the regional level do not contain an explicit reference to smart city 

strategies, the larger cities in the region of Galicia have already several years of experience in this domain. 

Since 2012, the City Council of Santiago de Compostela, a UNESCO World Heritage City with 100.000 inhabitants, 

has been working on a strategy to address the smart city challenges in a heritage city, the so-called SMARTiAGO 

initiative. It aims to implement a Smart City Roadmap based on non-intrusive solutions as a starting point for all 

smart city deployments to be implemented on the areas of ICT, citizen security, efficiency, environment and health. 

The first stage is focused on the use of innovative public procurement as a means for implementing high quality 

services through three priority areas: sustainable smart management of solid urban waste, sustainable smart 

mobility and ornamental smart lighting for heritage conservation. Following this stage, the best technical solutions 

which have proved viability and productivity will be deployed. 

On the other hand, a consortium comprised by the multinational consulting and technology firm Indra, Altia, the 

telecommunications operator R and Ilux Visual Technologies, are developing in A Coruña, second largest city in the 

region with 250.000 inhabitants, the first comprehensive government platform for a ‘smart city’ in Spain. “Coruña 

Smart City” project has been conceived with the objective of improving the quality of life of residents as well as the 

financial and business environment through technological innovation. “Coruña Smart City” platform will serve as a 

basis for managing and integrating all the smart services and solutions that comprise a city’s ecosystem in areas 

such as the environment, energy, urban mobility, healthcare, safety, leisure, tourism and e-administration.414 This 

management centre will assist the various systems to exchange information to offer a comprehensive overview of 

activities. It will also include analysis tools to plot behaviour in the city (residents, facilities, traffic, etc.) about the 

use of services in order to adapt these to real needs of citizens. Recently, Coruña smart city profile has been 

reinforced with “Cidade das TIC” (ICT city), a strategic project to create an ICT and digital innovation pole of 

reference at national and international level in A Coruña.415 

And Vigo City Council, largest Galician city with 300,000 inhabitants, has been developing its own smart city 

platform, Vigo Cidade intelixente (VCI+) which aims to centralise information and offer new services to citizens, 

such as an open data site for enterprises and entrepreneurs and a mobile application with live data on traffic, public 

transport or services, as well as job offers and grants. The tool enables city participation and allows them to provide 

information on public services and to consult public procedures at the local level. 

Finally, Riveira City Council, a coastal fishing town with 27,000 inhabitants, has created a platform addressed to 

manage and disseminate geographical, touristic and heritage data, thus boosting technological solutions as a 

driver for participation and efficient management. Smart Ribeira platform also seeks to enable a better 

management of public services, such as waste removal and enlightenment. 

 

1.1.1 Intelligent Energy 

In Spain, RES has been successively promoted by the 1986 Renewable Energy Plan (REP) and the National Energy 

Plan (NEP) for 1991–2000 and 2000–2003. The 1997 Electricity Industry Act (54/1997) prioritised deregulation of 

electricity market, establishing a special framework or regime for renewable energy which would allow guaranteed 

access to the grid, while at the same time special conditions were allowed for renewable energy sources.416 An 

analysis shows that Galicia is a region with a large energy transforming capacity ( 10,7% of the national total) and 

actual production (12,4% of the national total). Of this primary energy, 79,6% is imported (basically coal and oil) 
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and 20,4% is local (coal, water, biomass, wind and waste).417 Galicia has an important potential for harnessing 

renewable energy in the area of wind power, small hydro and biomass which respectively amount to 17,2%, 30% 

and 7% of national power generation in 2018.418 

Galicia is one of the leading regions in Spain in terms of adopting renewable energies. The RIS3 document of the 

Region has emphasised energy generation from renewable sources, specifically based on biomass from the 

agriculture and livestock subsectors, as well as from the marine renewable energy (such as wave energy, offshore 

wind power, algae for biofuels). 

Xunta de Galicia* contracted the three universities in the region to develop its Strategy for Circular Economy 2019-

2030. The document identifies six priority resources to be subjected to actions towards circular economy, including 

water, energy, waste, food, soil and air. While the document recognizes the significance of the areas of energy and 

transport for achieving the aims of circular economy, it avoids analysing them as ones of its axes in order to avoid 

duplicating with the Galician Energy and Climate Change Strategy. This latter Strategy was adopted in 2019 as the 

Government of Galicia’s roadmap to achieve climate neutrality before 2050. In order to operationalise the Strategy, 

the Region also adopted in 2019 the Integrated Regional Energy and Climate Plan 2019-2023. 

 

1.1.2 Intelligent Transport 

The Strategy for Sustainable Urban Mobility approved in 2016 aims to facilitate the transformation towards a low 

carbon economy, promoting territorial strategies and measures to develop sustainable urban mobility. Accordingly, 

the Technological Modernisation Plan for Mobility (2018) and the Public Transport Plan (2019) seek to further 

contribute to the digitalisation, integration and efficiency of the wider Galician public transport system. 

Regarding transport industry, automotive is one of the main driving economic sectors in Galicia. Globally, it 

presents high technological readiness, which is particularly proved in the domains of automation, robotics, 

modelling, simulation, virtualisation and advanced logistics.419 Specific programmes to support the sector 

competitiveness include Business Factory Auto (BFA) which constitutes an accelerator of automotive industry 

projects, aiming to strengthen the sector and increase its international projection. 

Maritime transport is also very relevant for the region. It counts with 127 harbours, 8 of which are part of the main 

international routes of maritime transport between Europe, America and Asia. Alongside this activity a strong 

shipbuilding sector developed over time, being nowadays the home of the majority of this sector in Spain. 

Accordingly, the Strategy for Logistic Optimisation (2019) is built to support further development of maritime 

transport in the region. 

Finally, aeronautical industry has experienced a sustained growth during the last decades in Spain, and Galicia 

takes part in this process, especially through the Galician Aeronautical Consortium of enterprises. On their side, 

the regional administration is supporting this strategic area through Civil UAV Initiative, with an investment up to 

55 million euros aiming to boost technological development and competitiveness in the Unmanned Air Vehicles 

sector until 2020. 

 

 

* The Xunta de Galicia is the collective decision-making body of the government of the autonomous community of Galicia, composed of the President, the Vice-President 
and the specialized ministers. Source: Wikipedia. Xunta de Galicia. Retrieved from https://en.wikipedia.org/wiki/Xunta_de_Galicia  

https://en.wikipedia.org/wiki/Xunta_de_Galicia
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1.1.3 Responsible Research and Innovation 

Galicia shows a moderate-low innovative profile in the European context. During the 90s and the first decade of 

the current century, R&D expenditure on GDP continuously increased its share on GDP reaching 1% in 2008, when 

the crisis broke out. Since that year there has been a slight decreasing in this indicator and at the moment is lower 

than half of the EU-27 average. Differences with the EU are even larger when dealing with Business R&D 

expenditure, which is approximately half of total R&D expenditure.420 

Since 2014, a Regional Innovation Smart Specialisation Strategy (RIS3) has been in place, and since then public 

investment in R&D&I helped increase the % of private funding contribution, as compared to pre-RIS3 periods. 

Moreover, Galician businesses have led the expenditure in R&D&I for the first time ever, accounting for 50% of the 

total investment. 

In the same period, the number of researchers increased by 19%, 47% if only referred to Industry, and Horizon 2020 

funds accounted for €126 million (August 2020), whilst the total FP7 (2007-2013) funds attracted amounted to €86 

million. 

As stated in the Galicia RIS3 diagnoses, elaborated in 2013-2014, the regional economy has still not acquired 

enough foundations based on innovation and knowledge to facilitate economic growth and convergence with other, 

more advanced, parts of Spain and Europe, and it suffers from a series of weaknesses or flaws in the system that 

are still great challenges. 
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8. Delphi Survey Methodology 

 

8.1 Overview  

The purpose of this Deliverable is to forecast the constituting elements of future developments in the domains of 

intelligent cities, intelligent energy, and intelligent transport, as well as the impacts they may produce thereafter. 

Among the various available forecasting techniques, the Delphi method was selected as a suitable approach for 

the topic under investigation (see section 8.2). The overall process followed consists of 5 main steps (see Figure 

8-1): 

Step 1 As typical for the Delphi method, literature research was initially performed to identify the 

anticipated global megatrends and sectoral trends, as well as any drivers and “black 

swans” of the three domains in the next ten years (see sections 3, 4, 5, 6 and 7).  

Step 2 The outcomes of the literature review were translated into statements about future 

developments, and then, the online survey questionnaire was prepared (see section 8.3).  

Step 3 During the first Delphi round, 120 experts in the fields of intelligent technologies and RRI 

participated in the survey and provided their feedback (see section 8.4).  

Step 4 This feedback was collected, consolidated, and returned to the participants individually 

during the second round of the Delphi. At that time, participants had the opportunity to 

revise their responses in the light of other participants’ views (see section 8.5).  

Step 5 Finally, the results were aggregated, analysed and interpreted to come up with meaningful 

conclusions (see sections 9 and 10). 

 

Figure 8-1: Overview of the process followed 
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8.2 Theoretical Background 

8.2.1 Forecasting 

Forecasting and planning are regarded to be the basis for rational decision-making.421 Yet, the future is uncertain 

and most often unpredictable and hence, many people, businesses, and institutions strive to predict future 

developments and their economic and policy implications. Forecasting studies are complicated and, certainly, not 

always accurate at depicting the future.422,423 They should not be perceived as predictors of the future, but rather 

as “tools to broadly describe the space within which actual futures are likely to develop”,424 helping all concerned 

parties to manage the uncertainty.425 

Since the early 1960s, several technology-forecasting methods have been developed.426 With regards to their 

nature, they are commonly classified into three categories: (i) qualitative methods, such as brainstorming, citizen 

panels, expert panels, essays, futures workshops, gaming, interviews, literature review, relevance trees, scenarios, 

and SWOT analysis; (ii) quantitative methods, such as bibliometrics, modelling/simulation, and trend extrapolation; 

and (iii) semi-quantitative methods, such as cross-impact/structural analysis, Delphi, multi-criteria analysis, 

stakeholder mapping and (technology) road-mapping.427 

 

8.2.2 The Delphi Method 

The methods that fit into the third category apply mathematical principles to quantify subjectivity, judgements and 

opinions of experts and other stakeholders (e.g., by weighting opinions and distributing probabilities).428 The Delphi 

method, in particular, is a multi-round expert survey in which, “in the second and later rounds of the survey the 

results of the previous round are given as feedback”.429 To be more specific, the Delphi method initiates as an 

ordinary opinion survey to solicit participants’ opinions on a subject. What differentiates Delphi is that, afterwards, 

the facilitator collects, consolidates, and returns these opinions to the participants individually. Therefore, during 

the second (and any later) round, the experts can revise their viewpoints under the influence of their colleagues’ 

opinions. The rationale is that the respondents can learn from the views of others, without being unduly influenced 

either by traditional group communication processes, such as groupthink (i.e., “the psychological drive for 

consensus at any cost that suppresses dissent and appraisal of alternatives”) or by a few individuals who may talk 

loudest at meetings, or who have most prestige.430,431 

The original purpose of the Delphi method was to reach consensus among a group of experts about specific 

statements (e.g., opinions and forecasts).432 Later, the obligatory need for consensus was dissolved. Researchers 

have argued that recording and presenting the diverse experts and stakeholders’ views on a contested topic is 

valuable per se, since it provides “a broader understanding of the evidence and of the range of issues at stake”.433 

In this respect, the main benefit of this research technique is that it facilitates the development of reliable group 

opinions, by providing diverse experts a place to discuss within a structured setting.434  

Since Delphi does not seek to establish consensus, the iterative process theoretically ends once views have been 

stabilised, meaning that participants’ responses no longer alter significantly between successive rounds of 

feedback.435 However, in practice, it is often challenging to convince experts to answer a questionnaire twice or 

more. Usually, after the second or third round, the dropout-rate increases. To avoid this, most current studies are 

limited to two rounds.436 
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8.2.3 Delphi survey Design 

In overall, the Delphi method is perceived to be difficult to perform well. Two critical success factors for its 

implementation are the quality of the questionnaire and the appropriateness of the group of experts. The 

questionnaire includes several projections (i.e., statements about the possible future) that the experts are asked 

to evaluate (in terms of probability, or of the severity of impact, etc). These statements need to meet certain quality 

criteria, such as (i) to be short and concise to avoid complexity and potentially resulting confusion; (ii) to focus on 

a single issue to avoid ambiguity; and (iii) to exclude positive or negative item wordings to avoid any influence on 

respondents.437,438 

Besides, the outcome of a Delphi survey is largely dependent on the group of participants involved.439 A narrow set 

of criteria for selecting experts may “lead to unrepresentative views or miss out important sources of 

knowledge”.440 Thus, the selected experts need to at least: (i) be aware of the current state of development in the 

domain of focus;441 and (ii) to have heterogeneous backgrounds (in terms of the type of stakeholder, nationality, 

etc) , as “more diverse viewpoints reduce certain polarisation of preferences and responses”. 442  

Concerning the number of participants in a Delphi survey, there is no optimum choice. It depends on the scope of 

the study, the desired panel diversity, and the availability of experts in the area under investigation.443 There are 

Delphi studies featuring 18-40 participants444,445,446,447, others with 73-76, 448,449 but also others with 127 

participants.450  

Finally, researchers are arguing that the Delphi method can provide additional insights into the investigation topic 

if the experts can also submit qualitative comments to validate the propositions. In other words, participants can 

be invited to share arguments for or against a statement, resolving the problem of lack of justification.451 

 

8.3 Preparations for the RRI2SCALE Delphi Survey 

8.3.1 Formulation of the Delphi Statements 

In the frame of RRI2SCALE, the Delphi survey statements were developed through several months of desk-based 

research and collaboration between the authors. Initially, the key social, technological, economic, and 

environmental megatrends were identified. This kind of information allows a better understanding of the broader 

framework within which the sectoral trends will evolve. Then, literature research was performed to determine those 

sectoral trends in the domains of intelligent cities, intelligent transport and intelligent energy. And finally, the 

specificities of the four pilot regions across Europe (i.e., Vestland, Overijssel, Kriti and Galicia) were examined to 

identify special issues of concern that should be emphasised and investigated more thoroughly in the survey. 

As a next step, the critical insights gained from the literature research were used to develop a total of 38 survey 

statements. In essence, these statements constitute a set of projections about the potential drivers, trends, and 

impacts identified. With a keen awareness of the diversity of the survey sample across different disciplines and 

professions, the overall quality and comprehensibility of the formulated statements were seriously considered. 

Following the guidelines of Hyman and Sierra (2016), the topic statements were as far as possible concise, precise, 

unambiguous, and devoid of epistemic terminology, as well as inclusive and unbiased.  

Finally, the statements were embedded in a questionnaire titled “Territorial trends, drivers and impacts in intelligent 

cities, transport and energy (RRI2SCALE EC H2020 project, GA. 872526)”. The questionnaire was structured in a 

way that allows participants to indicate their degree of agreement with each statement. An ordinal 5-point Likert-

type response scale, ranging from “Firmly disagree” to “Firmly agree”, was used. Besides, the questionnaire 

provided participants with the option of explaining the reasoning behind their answers and providing evidence. 
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Out of the 38 statements developed, 16 statements are related to the territorial aspects of digitalisation in general 

(concerning all the 3 domains of focus). Yet, 7 statements are directly related to intelligent cities, 7 statements are 

related to intelligent transport and 8 statements are related to intelligent energy (see Figure 8-2-a). Among these 

statements, 18 constitute projections for potential trends, 12 constitute projections for potential impacts, while 8 

constitute projection for potential drivers (see Figure 8-2-b). The full list of statements is available in the Annexes 

(see Annex 1).  

 

Figure 8-2: Overview of the Delphi statements developed 

 

 

 
 

8.3.2 Recruitment of Panel Participants 

In this stage of the survey, 954 experts were identified as potential participants. Selection criteria were the scientific 

expertise in the territorial aspects of digitalisation (including the domains of intelligent cities, intelligent transport, 

intelligent energy and digital technologies in general), expertise in the topic of territorial Responsible Research and 

Innovation (RRI), and expertise in Smart Specialisation. Besides, to capture the diversity of expectations amongst 

experts, the target panel included different stakeholders from academia, industry, policy, and civil society (i.e., the 

main stakeholder groups from the quadruple helix), as well as people from a broad spectrum of nationalities (mainly 

European). To ensure that the experts approached were compatible with the criteria set, participants were asked 

to self-report a series of personal details, such as the domain of expertise, country of residence, type of stakeholder, 

etc. 

In more detail, the initial pool of experts identified as potential participants was compiled using four methods: (i) 

by a networking approach (leveraging the networks of the RRI2SCALE partners); (ii) through a snowballing 

technique (i.e., the technique where existing study subjects recruit future subjects from among their 

acquaintances); (iii) by bibliometric analysis, namely the statistical evaluation of published scientific articles and 

books, to identify the most cited experts in each domain. To this end, the database of Web-of-Science and the 

analytical tools of VOSviewer were used; and (iv) through the Smart Specialisation Platform, where the contact 

details of government officials working in the field of smart specialisation policies in European countries were 

found. In doing so, a list of 954 experts (potential participants) was created.  
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8.4 First Round of the Survey 

8.4.1 Panel Participants 

In the frame of the first round of the RRI2SCALE Delphi survey, among the 954 experts contacted (email in Annex 

2), 149 people (15.6%) agreed to participate. However, 20 did not fully complete the questionnaire, while 9 were 

excluded as they self-reported lack of adequate expertise.452 In the end, 120 valid replies were received, which 

corresponds to a 13.5% response rate and far exceeds the target of 90 participants in the RRI2SCALE Delphi survey 

(i.e., the target set by the Grant Agreement). 

Among the 120 valid respondents, almost half of them (53 people) self-declared holding “High” level of expertise 

in the territorial aspects of digitalisation. Similarly, 49 people were self-reported as experts in RRI, 40 people as 

experts in intelligent cities, 32 people in intelligent transport and 20 people in intelligent energy (see Figure 8-3-c). 

Besides, most participants declared living in Europe. Indicatively, 18% of them were living in Greece, 8% in the 

United Kingdom, 8% in Italy and 7% in Spain, while several other European countries are also represented (see 

Figure 8-3-a). Regarding the type of stakeholder, 46% of the 120 respondents participated in the survey as members 

of academia or the research society, 22% of them as members of governmental bodies, 9% of them as business 

experts and 5% of them as members of the civil society (see Figure 8-3-b). Finally, it is worth noting that 43% of the 

respondents were recruited through the networking approach, while 22% of them through snowballing (see Figure 

8-3-d). 

 

Figure 8-3: Demographic characteristics of the RRI2SCALE Delphi Survey participants 
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8.4.2 Execution of Delphi Survey 

The first round of the RRI2SCALE Delphi survey was conducted between the 4th and the 22nd of November 2020. 

The questionnaire was administered using the Welphi decision support system. Welphi is a survey platform 

specifically designed to conduct Delphi surveys. It was selected because it permits the confrontation of ideas in 

an asynchronous, online, participatory, and interactive way, while guarantying anonymity. Moreover, it is equipped 

with technological tools that allow researchers to manage the implementation of the study (e.g., automatically 

inviting, and easy monitoring and managing participants).  

Before participating in the survey, the invited experts were asked for consent to the privacy policy of the study. The 

privacy policy notice of the study (see Annex 4), as well as the consent form (see Annex 1) and the data subject 

request form (see Annex 5), were all designed according to the guidelines of the EU’s General Data Protection 

Regulation (GDPR) and the Data Management Plan of the project. 

 

8.4.3 Interim Analysis 

After completing the first round of the RRI2SCALE Delphi survey, results were analysed to check for consensus 

among participants. As is the case with most Delphi studies, “consensus is assumed to have been achieved when 

a certain percentage of the responses fall within a prescribed range for the value being estimated”.453 More 

specifically, following the paradigm of Dajani et al. (1979), the level of agreement between participants was 

categorised based on the below decision rule: 
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• Consensus occurred when unanimity was achieved, meaning that 100% of responses were spread across 

contiguous categories (i.e., Agree and Firmly agree; or Disagree and Firmly disagree). 

• Majority agreement occurred when more than 70% of the respondents had rated either 4 and 5 (Agree and 

Firmly agree, respectively), or 1 and 2 (Disagree and Firmly disagree, respectively).  

• Bipolarity occurred when respondents were equally divided over an issue (i.e., provided two conflicting 

forecasts). A convenient way to check for bipolarity, as proposed by Von Briel (2018), is to analyse the 

histogram of each statement. If the histogram has more than one peak, then bipolarity is present.454 

• Majority disagreement occurred when responses showed a large spread across the 5-point response scale 

and could not be brought into consonance. 455 

The data was analysed in Excel. Altogether, at the end of this round, consensus has not occurred in any of the 38 

investigated statements. However, a majority agreement occurred in 16 statements and bipolarity in 4 statements. 

 

8.5 Second Round of the Survey 

For the second round of the RRI2SCALE Delphi survey, to minimise survey fatigue, the 16 statements on topics 

where majority agreement had already been reached from the first round were omitted. The resulting questionnaire 

included only the remaining 22 statements. In parallel, the new questionnaire included additional information on 

the average values of the experts’ answers on each statement as they emerged from the first round, and the level 

of the deviation from the group norm of the expert’s previous response. Then, the experts were invited to reconsider 

their feedback in light of the majority response and to provide an explanation for their statements.  

 

Invitations to participate were sent only to those 120 experts who successfully submitted a valid answer in the first 

round. However, 27 of them did not access the survey at all, while 5 of them left the questionnaire incomplete (their 

answers were disregarded). In the end, 88 valid replies were received, which corresponds to a 73% response rate. 

Moreover, a majority agreement occurred in 2 additional statements and bipolarity occurred in 3 statements.  
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9. Delphi Survey Results 

 

In the frame of the RRI2SCALE Delphi survey, a total of 38 survey statements were developed based on literature 

research, then included in an online questionnaire which were then discussed by field experts. These statements 

reflect on the probability of appearance of potential drivers (i.e., developments that causes change, affect or shape 

the future456) and trends (e.g., notable characteristics of a phenomenon), and the impacts that may cause in the 

domains of intelligent cities, intelligent energy, and intelligent transport.  

The study outcomes indicate that majority agreement occurred in 18 out of 38 statements (16 statements in the 

first round and 2 statements in the second round). In comparison, bipolarity occurred in a total of 3 statements 

(see Figure 9-1). In this section, the main study results are presented, to provide the reader with meaningful insights 

and a better understanding of the topics under investigation. The analytical results are available in Annex 3. 

 

Figure 9-1: The consensus achieved among participants 

 

 

9.1 Drivers 

One of the purposes of this deliverable is to explore how the three territorial domains (i.e., intelligent cities, 

intelligent transport, and intelligent energy) will evolve in the forthcoming years from a scientific and technological 

perspective. To this end, a series of 8 statements that constitute projections for potential drivers in those fields 

were evaluated by experts. A majority agreement occurred in 6 of them, while a total of 241 relevant comments 

were collected, some of which offers meaningful insights. 

To begin with, it appears that key drivers for European cities to pursue smart city projects in the next decade (in 

the areas of governance, energy, transport and health, among others) are the needs:  

• to address growing urban challenges, such as the increasing housing prices, traffic congestion, poor air quality, 

and urban flooding (see comment by Expert 17351);  

 

• to respond in territorial phenomena that jeopardise environmental, social and economic sustainability, such as 

urban sprawl, overurbanisation and uncontrolled urban development; and 

• to analyse energy demand and adjust how much power is drawn and from where across distributed grids. 
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In parallel, it is widely believed that national and EU policymakers are increasingly becoming aware of the benefits 

that urban areas can extract from intelligent city approaches. Thus, they are expected to support further the design 

and implementation of local smart city initiatives through relevant policies and funding schemes. Besides, local 

governments across Europe are expected to actively promote the use of intelligent city applications/services to 

their citizens, by building citizen skills and increasing awareness. On top of these, technological advancements 

that will happen in areas such as the IoT and AI will improve the efficiency of smart city projects. Hence, the 

prospect of smart city development will become even more attractive to European cities.  

 

Although the majority of the respondents agree with the previously mentioned estimations, there is a minority of 

experts who disagree. Some of them propose different phenomena as the driving forces of the proliferation of 

smart city initiatives, while others remain sceptical about the determination and the capacity of policymakers to 

act accordingly. Besides, they highlighted the fact that the territorial phenomena proposed, as well as the political 

will, may not be homogeneous across Europe. Regarding technological advancements, some experts pointed out 

the lack of significant successful experience in applying intelligent solutions for public purposes and indicated the 

complexity of urban problems as a key barrier to designing and deploying new technologies. Finally, there was an 

expert who clearly questioned the efficiency of some intelligent infrastructures.  

The need for more and better housing stock across all price ranges and the increased risk 

of flooding as houses are built in areas which are or may become at risk of flooding are a 

major concern. 

- Expert 17351 

At the moment of this survey, it can be estimated with a good degree of likelihood that 

smart cities will be supported, with the caveat of the EU budget approval and the social 

and economic impact of COVID-19 that might boost or limit support to smart cities. 

- Expert 17298 

Perhaps more significant for the sustainability of European cities could be other territorial 

grafting dynamics such as the increasing vulnerability of the natural ecosystems around 

which cities are built due to global warming and the increasingly evident political divide 

between city and province. 

- Expert 16840 

[Territorial phenomena that jeopardise environmental, social and economic sustainability] 

may be a problem for some countries, mainly the southern ones, but it is not a problem for 

the central and northern European countries. 

- Expert 17917 
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A controversial issue (i.e., where bipolarity occurred) is the significance of privacy, security, safety, and ethical 

concerns during the next decade. Many respondents (representing a share of 45%) believed that these concerns 

would increase the reluctance of citizens to adopt new technologies, slowing down the uptake and proliferation of 

intelligent city initiatives. In contrast, other experts (representing a share of 26%) were more optimistic, assuming 

that people (especially young people) are increasingly trusting technology.  

 

 

Finally, it is worth mentioning that majority disagreement occurred on the issue of autonomous vehicles. Experts 

failed to provide a solid answer about whether safety concerns will evolve into a barrier to their proliferation of the 

semi- or fully autonomous vehicles in European cities by 2030. 

However, today there is a lack of significant successful experience in the application of 

such devices for public purposes consistent with a "social" vision of the Smart City. IoT 

and AI seem to be the prerogative of an economic and technological elite that directs their 

development towards market objectives rather than sustainability. 

- Expert 16840 

It depends on how you define efficiency. In terms of use of resources IoT might provide 

some sort of efficiencies but one needs to assess this against the whole value chain and 

hidden externalities (e.g., I place IoT everywhere, but I create lots of e-waste throughout 

the years in the cities due to level of rapidly growing obsolescence of these devices. These 

devices will then need to be updated/replaced creating environmental and waste issues 

that might result in the inefficient management of e-waste/wate in cities. Another example 

is energy and privacy inefficiency...if you fill up cities with devices, you would need to 

calculate the energy-costs to run all these devices, the energetic sources fuelling the 

devices and also the privacy-costs of tracking, managing, processing, deleting, storing all 

the data that will be willingly/unwillingly generated by and within smart cities. 

- Expert 17298 

I think people are becoming more relaxed with tech, but there is a large cohort which may 

grow if there is a large-scale data breach or an increase in online criminality. 

- Expert 17351 

Again, it depends on how the technology will develop (RRI is a positive example) and how 

this will be communicated and absorbed/endorsed by citizens and administrators. 

- Expert 17298 

In my opinion, the younger generation is less worried about control and security issues 

and will soften the current tensions a little. 

- Expert 17902 



         

 

D2.1: Report on the identification of emerging territorial trends, drivers & potential impacts, 31/12/2020 Page  63 

 

 

9.2 Trends  

In the frame of the RRI2SCALE Delphi survey, a total of 18 statements that constitute projections for potential 

trends in the fields of intelligent cities, intelligent transport and intelligent energy were evaluated by experts. After 

two consecutive rounds, majority agreement occurred in 7 of them. Besides, a total of 526 relevant comments 

were collected, some of which offer meaningful insights. 

 

9.2.1 The Proliferation of Intelligent technologies 

According to the survey outcomes, it appears that, by 2030, most local governments in Europe will digitise all their 

public services, while embedding user-centricity principles (e.g., websites that are simple to read and easy to 

understand). Yet, it remains controversial (i.e., bipolarity occurred) whether local governments in Europe will 

valorise data collection and analysis to improve their efficiency (e.g., to improve decision-making processes, 

optimise internal processes, and eliminate bureaucracy). In this context, some experts hold the opinion that 

governments must go beyond digitising public services, to restructuring them.  

 

Regarding the energy sector, majority agreement occurred about the number of energy prosumers in Europe (i.e., 

individuals that both produce and consume energy), which is expected to increase by 2030 significantly. 

Nevertheless, respondents disagreed on the number of energy communities and the main source of power system 

flexibility (i.e., whether fossil fuels will be used to back up supply when energy from renewables is not available). 

Below, the reader may find some of the related comments collected. 

 

 

Merely digitising existing services and forms has little innovation; true digitisation of public 

services will require a transformation of those services to make them co-produced or 

citizen designed. 

- Expert 16781 

Solar is growing strongly and projected to grow even more strongly; this lends itself well 

to energy communities forming. 

- Expert 16747 

Energy communities have inherent challenges in scaling up, such as the lack of 

appropriate organizational frameworks, leadership, and funding. 

- Expert 16346 

Market mechanisms are not driven by democratic forces, and even admitting a 

democratization in "collective energy actions", this will show, sooner or later, the fact that 

democracy's underlying principles are always balanced with others (like competence, 

efficiency, etc.) 

- Expert 17301 
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In addition, experts disagreed on the degree of the upcoming decentralisation in the energy sector. Some held the 

opinion that energy transition requires disrupting or rescaling system operation and ownership. At the same time, 

others believed that energy transition would be pursued mainly by adapting and repurposing existing organisations 

and infrastructures, rather than replacing them with new ones. An argument for the latter opinion is that 

decentralisation requires technologies that only big companies possess. And these companies will probably 

oppose substantial structural changes in the energy market. 

 

Finally, it appears that, by 2030, public transport authorities and operators in Europe will increasingly use intelligent 

technologies. In doing so, they will develop more cost-effective solutions for the delivery of public transport 

services. 

 

9.2.2 Design and Implementation of Smart City Projects 

The RRI2SCALE panel of experts agreed that the emergence of ethical concerns associated with the use of 

intelligent technologies would drive changes in the smart city solutions market. Also, they expressed the belief that 

the European regulatory frameworks will adapt to regulate related privacy, security, safety, and ethical issues. Yet, 

national regulatory frameworks will adapt at an unequal pace across EU countries. Below, the reader may find 

some related comments, both in favour of and against the opinions just mentioned. 

 

Still strongly agree that decentralisation will take place and is the best way forward, of 

course as long as this is done with good regulation and protection for consumers and the 

environment. 

- Expert 17360 

Again, I think [decentralisation] will be a slow and unequal transition. 

- Expert 16346 

[…] disruption is necessary and beneficial, as long as it's undertaken in an RRI manner. 

- Expert 17360 

[Disrupting and rescaling system operation] would be a huge structural change of the 

energy market and I am not sure the big energy companies will allow that without a fight. 

- Expert 17831 

I think the issue [of ethical concerns] will grow but not to a large degree unless there is a 

major incident. 

- Expert 16346 
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When it comes to financing smart city projects, many European cities are expected to encourage investment from 

the private sector and to adopt more financially viable and sustainable business models for their projects. 

Nevertheless, the survey experts disagreed on whether local policymakers in Europe will adopt an entrepreneurial 

mindset in the designing process of smart city programmes and services (e.g., whether they will specify the 

services' value proposition, use smart procurement models and attribute importance to sustainability beyond 

funding). Besides, they disagreed on the impact of outsourcing of smart city services and the adoption of business-

like practices by European local administrations. More specifically, some experts believed that these developments 

would undermine the importance of social and environmental benefits for society, in favour of economic benefits, 

while other experts did not. Below, the reader may find some related comments. 

 

 

There are risks that these kinds of technologies become highly distrusted, or find 

themselves being targeted by certain stakeholder groups that find their entrenched 

benefits being chipped away at (e.g. motoring lobby).  

- Expert 17360 

We cannot create policies and regulations as fast as technology implication arise. See the 

Cambridge Analytica scandal.  

- Expert 16346 

Most likely the public authorities will not be able to afford alone such massive investments, 

plus the private sector can offer valuable dynamism for social entrepreneurship and social 

and economic impact, but a coordination mechanism is needed with commonly agreed 

objectives and values dominating the internal governance. 

- Expert 17298 

I see a lack of successful examples and popularization of this approach [i.e., of engaging 

private investors]. I suspect other ways of attracting investment will also be considered. 

- Expert 17902 

Again, [the transformation of policymakers’ mindset] will happen slowly and painfully, and 

it will certainly be unequally distributed. Only a small fraction of policy makers will make a 

successful transition towards entrepreneurial mindsets in public procurement within the 

given time frame. 

- Expert 16346 

Being entrepreneurial isn't embedded in the culture of local government and I therefore 

doubt it will be at the forefront of their thinking. 

- Expert 17351 
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Another interesting topic in the design and implementation phase of smart city initiatives is the level and nature of 

citizen involvement. The outcomes of the RRI2SCALE survey are blurry since the panel of experts disagreed on the 

prospective motivation of citizens to co-design and co-implement intelligent city solutions and participate in related 

public discussions. Besides, experts did not come to an agreement about whether local policymakers in Europe 

will design innovation strategies that are more citizen-centric, rather than technology-driven. 

 

It is surely possible to do outsourcing and engage in public-private collaboration in these 

matters of technological innovation in the service of sustainability-oriented policies, but 

until present one sees often indeed how policies get stuck in efficiency improvements and 

market-driven innovation trajectories in which societal benefits are secondary (market 

failures).     

- Expert 16778 

Just a minority care and are able to do [co-design and co-implement intelligent city 

solutions]. This kind of engagement is limited to a minority skilled, educated and wealthy 

enough to understand what is at stake and able to participate in the process. most citizens 

are passive adopters. 

- Expert 17304 

[Co-designing and co-implementing intelligent city solutions] will be possible and is 

happening, but is also difficult given increasing distrust in social media and information 

overload. 

- Expert 17360 

Although I agree with the concept of co-design I wonder if the structures are strong enough 

to actually deliver the concept, and not just a facade of co-design. 

- Expert 17351 

Again, [peoples’ motivation] will depend on the level of information awareness and 

education that EU, MS authorities and associations will support. It will not automatically 

fall from the sky, you need to work hard to build this. 

- Expert 17298 

[When it comes to citizen engagement,] I think that the difference between "agree" and 

"neither agree or disagree" lies basically in the time scope that we want to consider, as 

well as the part of the EU that we want to consider. I believe that I could "Agree" if we 

consider 30 years in southern countries (Spain, Portugal, Italy...) or 10 years in the 

Netherlands, for example. 

- Expert 17221 
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9.2.3 Heterogeneities  

The proliferation of digital technologies (in all 3 domains of focus) may not be homogeneous across all cities in 

Europe. It is believed that, in the next 10 years, small and medium-sized cities, due to fewer resources, will resort 

to replicating smart city solutions that have been designed and deployed in larger cities. However, the projected 

disparity on a country level, and especially between Central, Eastern and South-Eastern Europe countries and their 

Western European counterparts, remains undetermined. Below, the reader may find some related comments, both 

in favour of and against the opinions just mentioned. 

 

Local policy makers but also ICT businesses have already started to realize the usefulness 

of human-centric applications for serving the more effective utilization of these 

applications and the higher performance of resources spent. 

- Expert 16430 

[Designing citizen-centric innovation strategies]  is hopefully a commitment, but needs to 

be assessed against technological offer, market forces, citizens awareness and capacity 

to freely choose their behaviours in a highly IT environment requiring technical and 

thematic knowledge not always accessible and intelligible to the masses and majority of 

individuals. 

- Expert 17298 

I align with those that prefer citizen-centric initiatives to technology-driven but powerful 

lobbies prefer the second and I'm afraid they are more influential. 

- Expert 17917 

In most of the cases […] only a few small and medium-sized cities will be able to follow a 

different way than the one of the follower. 

- Expert 16430 

There will be a lot more sharing and support between cities which is beneficial. 

- Expert 17360 

Development is already on-going in smaller cities as well. Their needs are quite different 

from large mega cities. More agile, faster and simple solutions can be used. Too complex 

systems developed for large cities are not suitable for smaller units. 

- Expert 16911 
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9.3 Impacts 

In the context of the RRI2SCALE Delphi survey, a total of 12 statements that constitute projections for potential 

impacts of digitalisation on territorial development were evaluated by experts. After two consecutive rounds, 

majority agreement occurred in 5 of them. Besides, a total of 350 relevant comments were collected, some of 

which offer meaningful insights. 

To begin with, most survey participants agreed that, in the next ten years, two-way online communication channels 

would be established between local governments in Europe and the citizens they serve (e.g., via social media or 

interactive mobile apps). In doing so, their relationship and mutual trust would improve. Besides, they were 

optimistic that intelligent city initiatives would be designed in ways that consider the needs of vulnerable groups 

(such as the elderly and people with disabilities) improving the prospect to contribute to social inclusion 

significantly. Yet, they acknowledged that these initiatives would be unequally uptaken across European countries. 

Below, the reader may find some insightful comments (mainly) against the opinions just mentioned. 

Perhaps, on the contrary, medium-sized small cities will become test sites for technologies 

that can then be scaled up in large cities. But this is a new challenge for the competences 

and technologies of small towns. 

- Expert 17902 

It depends, Slovakia, Poland and Spain are doing extremely well, not necessarily all cities 

in the UK, Belgium or France have a good level. 

- Expert 17298 

On the one hand, many ready solutions are impractical to use ""as is"" for another cities, 

they may require serious modification. And organizational costs for transformations may 

be higher than technical ones. On the other hand, new technical solutions are likely to 

become cheaper due to high competition and re-use of components. 

- Expert 17902 

Actually, I see [the creation of two-way online communication channels] going on right 

now, but too many people do not use those channels because of the digital gap, or because 

they don't trust the public administration. Participation, trust, governance, etc. needs 

much more than ICT. And I don't see the other variables improving. 

- Expert 17917 

Based on current experience with central government services, interactivity is just window 

dressing and it makes accessing services worse than before. 

- Expert 16697 
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On the other hand, survey subjects disagreed on the effect of intelligent technologies on the job market and the 

urban fabric. Some experts claimed that the deployment of intelligent city initiatives would have a negative net 

impact on employment in Europe, due to automation and large adoption/promotion of the gig economy (the so-

called “uberisation”). However, others remained sceptical about the direction of change. On top of these, some 

experts estimated that socio-spatial segregation within European cities within the next decade would increase, 

while others estimated the opposite. 

 

 

Regarding the mobility sector, survey respondents agreed that the expansion of seamless connectivity and 

interoperability in digital services would further promote shared mobility solutions (e.g., ridesharing, carsharing 

This relationship is mostly based on trust, which is missing, i.e. citizens do not trust local 

governments, than on the two-way interaction means, which in many cases are already 

there, but are used mostly for personal promotion of local government personnel than for 

true interaction with the citizens. 

- Expert 16430 

In my opinion, few smart city policies will explicitly cater for the inclusion of vulnerable 

groups. When it comes to new technology adaption on a broad scale, the first adopters 

will be in focus of policies. Developing tools to include vulnerable groups and make smart 

city policies and technologies work for them requires a different approach than most cities 

will take: it demands for a resource heavy approach and would result in potential 

deviations from some of the goals of smart city policies (e.g. form of implementation, time 

frame etc.). 

- Expert 16792 

Uberisation also creates many unenvisioned jobs. Take a cloud storage cleaner, Lyft 

scooter chargers, private house analysts, personal big data assistances, professional 

hobbyists, YouTubers/Influencers, what a world we are facing. Getting rid of the old, 

dangerous, inhumane professions is a good thing. 

- Expert 17636 

[Employment] will be the key issue of the future. Inequalities in education access still exist 

and the gap will further increase even though alternative channel like internet might 

mitigate this. The jobs created will be for people with technological expertise and those 

unqualified will remain out of the market. 

- Expert 16793 

[Socio-spatial segregation] will happen to a certain extent everywhere. Capitalism and the 

concentration of power and resources will apply to this development too and gentrification 

will be unavoidable. Only it will happen at different levels depending of the local conditions. 

- Expert 17917 
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and bike-sharing), as well as micromobility (e.g. bicycles, scooters, electric skateboards). Also, they held the belief 

that intelligent technologies would transform travel via public means of transport (e.g., bus and trains) from "waste" 

travel time to "bonus" time. For instance, thanks to high-speed and seamless wireless connectivity, commuters will 

have the opportunity to work during their commuting time. Below, the reader may find some related comments, 

both in favour of and against the opinions just mentioned. 

 

At the same time, experts disagreed on two statements related to intelligent transport. More specifically, they 

disagreed about whether the adoption of intelligent transport solutions (i) would improve the connectivity between 

urban and rural areas across Europe; and (ii) would sharpen regional inequalities (since advanced regions with the 

necessary resources could outpace the less developed ones). 

 

Concerning the impact of digitalisation on the energy sector, no majority agreement occurred in any of the related 

statements. First, it appears that the future trajectory of energy consumption is a controversial issue (i.e., bipolarity 

occurred). Thirty-two per cent of the experts claimed that energy consumption would fall in the coming decade, 

due to remote working and digitised business operations, supported by sustained energy conservation measures. 

In contrast, forty-one per cent of the experts disagreed, questioning the previously mentioned linkage between 

remote working and energy consumption. Besides, the future trajectory of the cost of electricity for households 

and businesses remain undetermined. 

Even if [a sharing mobility] service is available, there is a need for changing transportation 

culture and this may take more time and efforts. 

- Expert 16430 

I think that shared mobility solutions will not be favoured at all in the forthcoming years 

due to the COVID-19 crisis. 

- Expert 16346 

[Working while traveling] has been true already for quite some time at least in Finland. 

Possibility to use wireless connection from trains, busses and cars enable working during 

the travel. 

- Expert 16911 

[…] Current research shows that certain transport options are connected to preferences 

that are unlikely to change just by offering transport solutions based on big data and AI. 

- Expert 16792 

Not necessarily so - also smaller scale solutions are possible for rural areas as well as to 

smaller cities. Not all systems need to be large and complex to be agile, cost efficient and 

user friendly.  Also small scale solutions are possible, and they are need across the world. 

There are quite a few villages and small cities across the world that could benefit from 

new solutions. 

- Expert 16911 
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Finally, no majority agreement was achieved regarding the expected social consequences of concentration in the 

market of technology vendors. According to some experts, highly concentrated markets will lead to limitation of 

Energy per unit of output should continue to fall. Not sure about total energy demand. 

- Expert 17277 

Energy consumption will fall in the coming decade - but not necessarily through the 

indicated developments (which are rather technology-focused). I think of various social-

cultural-political-economic developments that will drive away from current consumption 

patterns.   

- Expert 16778 

[…] remote working implies that the worker will still consume energy while working from a 

remote location. Moreover, the distributed nature of remote working removes the 

advantages of economies of scale when it comes, for example, to mass public transport 

or organised working environments. 

- Expert 16346 

I keep my option. The energy consumption has increased during the last decades and this 

trend will be same in the future. Each citizen will use more energy to communicate, save 

data... And cities will also increase their consumption to manage the smart technologies. 

The statement that smart means less energy is only right if you do not integrate all the 

products life cycle impact. 

- Expert 17836 

I don't think we will see a reduction in the cost of energy production because the EU is still 

too dependent on critical raw materials used to produce the technologies necessary for 

the diffusion of renewables. 

- Expert 16840 

If you integrate the cost of smart technologies (computers, data centers, sensors..) and 

their environmental cost at this time cost reduction is not proved at all. 

- Expert 17836 

It should be so [that energy cost will be reduced], but I fear newly created taxes, lack of 

real competition, high costs of investment (reverse scale economy) etc. may hamper this 

trend. 

- Expert 17917 
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the bargaining power of European cities and will result in "technology lock-in" phenomena. At the same time, others 

believed that appropriate planning could help cities to avoid it. 

 

 

 

 

 

 

  

'Disagree' as [the ”technology lock-in”] danger is being identified, anticipated and dealt with 

on EU-level already - which gives reason to believe that this undesirable future will not 

arise in 2030. Still I do consider this tendency towards concentration very strong, and it 

may turn out impossible to counter it.     

- Expert 16778 

Maybe the risk of a "political lock-in" is greater. That would be that decision-makers will 

turn to trusted suppliers. 

- Expert 16928 

Vendors are not playing the lock-in game anymore. Perhaps only in very specialized niches 

of the smart city area (crowd tracking systems or the like) but not in the bigger areas 

(energy grid, transport, mobility, health etc.); as public institutions will demand 

interoperability of their system with that of other smart cities, regions and nations. 

- Expert 17636 
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10. Critical Synthesis and Conclusions 

 

In this section, a critical synthesis of the most important results of this exercise is presented. The aim is to provide 

the reader with a global overview of the emerging territorial trends, drivers & potential impacts of the three domains 

of focus on territorial R&I ecosystems in Europe. First, only developments that are highly possible to be evident in 

the following decade will be presented (i.e., the developments where majority agreement occurred). Then, other 

more unsure or even controversial developments will be discussed.   

 

10.1 Highly Possible Developments 

Undeniably, innovation and digitalisation in the fields of governance, transport and energy management will be 

starkly manifested in EU territories during the forthcoming 10 years. They will primarily be driven by (i) the growing 

urban challenges (e.g., increasing housing prices, traffic congestion, poor air quality, and urban flooding); (ii) 

territorial phenomena that jeopardise environmental, social, and economic sustainability (e.g., urban sprawl, 

overurbanisation and uncontrolled urban development); (iii) technological advancements in areas such as the IoT 

and AI that improve the efficiency of smart city projects; (iv) European and national policies and funding schemes 

that support the design and implementation of local smart city initiatives; (v) actions taken by local governments 

to actively promote the use of intelligent city applications/services to their citizens by building citizen skills and 

increasing awareness; and (vi) the need to analyse energy demand and install demand response programs (see 

Figure 10-1-a). 

In retrospect, these developments will give rise to (i) increased investment from the private sector; (ii) the 

digitalisation of public services with due diligence to ensure user-centricity principles (e.g., websites that are simple 

to read and easy to understand); (iii) new market solutions to minimise ethical concerns; (iv) the prompt adaptation 

of European and national frameworks to regulate privacy, security, safety, and ethical issues; (v) the replication of 

existing smart city solutions by small and medium-sized cities (instead of designing and implementing totally new 

projects); (vi) the use of intelligent technologies in public transport services; and (vii) a significant increase in the 

number of energy prosumers (i.e., individuals that both produce and consume energy) (see Figure 10-1-b). 

Regarding the impact of digitalisation on society and the economy, first, the establishment of two-way online 

communication channels (e.g., via social media or interactive mobile apps) will improve the relationship between 

local governments in Europe and the citizens they serve. Besides, intelligent city initiatives will be designed in ways 

that consider the needs of vulnerable groups (such as the elderly and people with disabilities) contributing to social 

inclusion significantly. The expansion of seamless connectivity and interoperability in digital services will further 

promote shared mobility solutions (e.g., ridesharing, carsharing and bike-sharing), as well as micromobility (e.g., 

bicycles, scooters, electric skateboards). Also, intelligent technologies will transform travel via public means of 

transport (bus, trains) from "waste" travel time to "bonus" time. For instance, thanks to high-speed and seamless 

wireless connectivity, commuters will have the opportunity to work during their commuting time (see Figure 10-1-

c). 

 

 

Figure 10-1: Summary of the findings of the RRI2SCALE Delphi survey 
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Majority Agreement  Bipolarity        Majority disagreement 

 

(a) Drivers 
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(c) Impacts 
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Contribution to social 

inclusion 

Transformation of 

"waste" travel time to 

"bonus" time 

Evolution of 

micromobility 

Strengthening the 

relationship between 

local governments and 

their citizens 

Promotion of shared 

mobility solutions 

Decreased energy 

consumption 

Technology lock-in 

phenomena 

Negative net impact on 

employment 

Improved connectivity 

between urban and rural 

areas 

Socio-spatial 

segregation 

Intelligent transport 

solutions sharpen 

regional inequalities 

Decreased electricity 

cost 

 

 

10.2 Least Possible Developments 

In the frame of the RRI2SCALE Delphi survey, no majority agreement occurred in a total of 20 statements. These 

statements indicate a list of least possible or even controversial developments in the three domains of focus (i.e., 

intelligent city, intelligent transport, and intelligent energy). To begin with, survey participants disagreed on whether 

safety concerns would limit the proliferation of autonomous vehicles in Europe by 2030. Besides, a controversial 

issue has been the significance of privacy, security, safety, and ethical concerns about the installation and 

widespread use of intelligent technologies.  

Apart from these, survey participants remained sceptical about the prospective motivation of citizens to co-design 

and co-implement intelligent city solutions and whether local policymakers in Europe would design innovation 

strategies that are more citizen-centric, rather than technology-driven. Also, the research did not provide a solid 

answer regarding the degree of the upcoming decentralisation in the energy sector, the future number of energy 

communities and the main source of system flexibility. In addition, experts disagreed on whether local 

policymakers in Europe will adopt an entrepreneurial mindset in the designing process of smart city programmes, 

as well as on the social impact of outsourcing smart city services and adopting business-like practices. On top of 

these, many survey experts had doubts about the projected homogeneity of intelligent technologies proliferation 

on a country level, and especially between Central, Eastern and South-Eastern Europe countries and their Western 

European counterparts. A controversial issue has been the degree up to which intelligent technologies would 

improve public sector efficiency. 

The research did not provide an unambiguous answer regarding the effect of intelligent technologies on the job 

market and the urban fabric, as well as of the expected social consequences of concentration in the market of 

technology vendors. Also, experts disagreed on whether the adoption of intelligent transport solutions (i) would 

improve the connectivity between urban and rural areas across Europe; and (ii) would sharpen regional inequalities. 

Finally, the future trajectory of the cost of electricity for households and businesses remain undetermined, while it 

appears that the future trajectory of energy consumption is a controversial issue. 
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10.3 Considerations for the European R&I System 

Based on the above findings, one could say that the domains of intelligent cities, intelligent transport and intelligent 

energy will undergo a process of speedy and, in some cases, even structural changes. Many developments are 

already well-underway, or it can be assumed with a high level of confidence that will be evident in the following 

decade. As a result, Europe’s territorial R&I ecosystems (regions, cities, and towns) will be called to adapt to these 

inevitable changes by modifying their internal structures and processes to make faster and more efficient 

decisions, transitioning toward more participatory governance models, nurturing fruitful relationships within their 

innovation ecosystems, and adopting mission-oriented policies in order to achieve their sustainability goals. At the 

same time, they should be on the guard to early detect tensions that may arise, especially regarding the 

developments that are more unsure or even controversial. In this line of thinking, the outcomes of this survey can 

be utilised as valuable tools to help territorial stakeholders to manage uncertainty and facilitate rational decision-

making. An indicative action guide is presented below. 

First, regions, cities, and towns will have to decide whether the use of intelligent technologies can serve as an 

adequate solution to the challenges they are facing and by extension, whether they are willing to promote relevant 

projects and initiatives. If the answer is yes, then they should proceed to conduct extensive planning, while in 

parallel (i) utilise any opportunities arising from European and national funding schemes and regulations; (ii) 

undertake actions to build citizen digital skills and increase awareness; and (iii) limitate any privacy, safety, security, 

and ethical concerns arising. 

Regarding the extensive planning required, Europe’s territorial R&I ecosystems are highly advised:  

• to select projects that are aligned to the specificities of each region.  

They should consider the type and the emergency of the challenges they are facing, the size of the population 

and the availability of resources. In doing so, they will also have to decide whether its optimum to replicate 

projects already implemented by other cities, or to come up with totally new solutions. 

• to be very specific on the goals and expected outcomes of the proposed projects/solutions.  

To be truly successful and useful, any intelligent city initiative must be designed and implemented in a citizen-

centric approach, while ensuring the adequate involvement of citizens in each step of the process. Besides, it 

should (i) foster social inclusion; (ii) increase efficiency and employment; (iii) improve the relationship between 

governments and the citizens they serve; and (iv) minimise social segregation. 

• to take a critical and forward-looking approach to select intelligent technologies.  

Within the next decade, the market of technology vendors in the smart city domain may become highly 

concentrated, leading to a reduction in the bargaining power of cities. Besides, new technological 

advancements are expected to happen that improve the efficiency of smart city projects. And since many 

technologies and technological systems, once adopted, are difficult and costly to escape, cities must wisely 

choose in which technologies to commit. 

• to wisely adopt available market tools and entrepreneurial mindset.  

Attracting private investments, outsourcing smart city services, or adopting a business-model logic to the 

development of smart city initiatives may prove to be beneficial for the European cities and regions. Yet, it 

should be done in a way that does not undermine the importance of social and environmental benefits for 

society, in favour of economic benefits and efficiency gains. 

• to support the decision-making process by using existing digital tools.  
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Some towns, cities, and regions have already digitised some of their public services. Hence, they could use all 

the data collected so far, as well as any existing communication channels, to elicit useful insights and engage 

citizens in a co-designing process. 

Regarding the energy sector, European R&I ecosystems will also have to determine the desired level and speed of 

change in the decarbonisation and decentralisation process. Then, according to this commitment, they should -or 

should not- take additional measures to (i) increase the number of energy prosumers and energy communities, (ii) 

decrease energy consumption, and energy costs and (iii) install energy storage devises that ensure energy system 

flexibility. 

Finally, European towns, cities, and regions are advised to scrutinise the current situation of the mobility sector. 

Considering the evolving trends of sharing-economy and micromobility, they should use intelligent technologies to 

(i) improve the mobility experience of daily commuters, (ii) enhance the connectivity between urban and rural areas 

and (iii) minimise the inequalities among regions.  
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11. Final words 

 

The document at hand constitutes the RRI2SCALE Deliverable 2.1 “Report on the identification of emerging 

territorial trends, drivers & potential impacts”. Its objective was to identify factors that may stimulate future 

developments in the domains of intelligent cities, intelligent transport, and intelligent energy. Besides, it aimed to 

identify the trends that may evolve in these three fields, as well as their potential positive and negative 

socioeconomic and environmental impacts. To this end, the current document was elaborated to design, guide the 

implementation, and report the results of a two-round Delphi survey, meaning a forecasting technique that solicits 

experts’ views. 

In the frame of the RRI2SCALE project, key insights from this Deliverable will provide the foundation upon which 

the scenarios of the RRI2SCALE Task 2.2 “Development of six techno-moral scenarios for territorial R&I futures” 

will be elaborated. Besides, the literature research and Delphi survey outcomes may be of high relevance for 

policymakers worldwide setting regional R&I agendas or designing policies that promote digital technologies. Also, 

they may support Universities and researchers to focus on critical research areas. 
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Annex 

 

Annex 1 - Delphi Survey Questionnaire (1st round) 

 

Information sheet 

 

 

 

Welcome to this Delphi survey! 

The survey is conducted in two consecutive rounds. The first one takes place currently though this questionnaire, 

while the second will be sent to you on 23/11/2020. During the second Delphi round, you will have the opportunity 

to revise your answers on the same questionnaire in the light of other participants’ views. 

If you wish, you may sign up to gain early access to the final results of the survey. 

The survey takes approximately 20 minutes to complete.  

Thank you in advance for sharing with us your insights and thoughts! 
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Informed consent 

 

 

 

Clicking on the “I consent” button indicates that: 

• You have read and understood the invitation e-mail sent to you and the purpose of this forward-looking 

exercise. 

• You consent to your personal data being securely stored and retained for 1 year after the completion of the 

study, before ultimately being deleted by the consortium that collected this data. 

• You consent to your personal data being processed by the online survey development software ‘Welphi’ based 

on the company’s privacy policy. 

• You consent to anonymised quotations from your answers to be used in reports, publications, and publicly 

available outputs (e.g. infographics, etc.) of the study. 

• You understand that you are free to withdraw your consent at any time without the need to justify your decision. 

• You confirm that you have read and understood all of the above and been given adequate time to consider 

your participation. 

 

 

 

I consent 
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Respondent Details 

 

 

 

1. Based on your academic and/or professional background, how would you rate your level of expertise in the 

following fields? 

• in intelligent cities (e.g. data-driven governance) 

- High 

- Moderate 

- Low 

- None 

• in intelligent energy (e.g. smart grid, energy communities) 

- High 

- Moderate 

- Low 

- None 

• in intelligent transport (e.g. Intelligent Transport Systems) 

- High 

- Moderate 

- Low 

- None 

• in digital technologies and their societal impacts in general 

- High 

- Moderate 

- Low 

- None 

• in Responsible Research and Innovation (RRI) 

- High 

- Moderate 

- Low 

- None 
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2. You participate in this survey as member of: 

• academia or research  

• governmental body  

• business  

• civil society organisation 

• other (please specify) 

 

 

3. Which is your country of residence?  

[drop-down menu with all the EU-27 countries + “other” option and open box to indicate which “other” country they 

mean] 

 

 

4. Are you based in any of the following European Regions?  

• Vestland (Norway) 

• Overijssel (the Netherlands) 

• Kriti (Greece) 

• Galicia (Spain) 

• None of the above  
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Page 1 out of 4 

 

A. General questions about intelligence-driven territorial development  

Please state the extent to which you agree or disagree with the following statements in a time horizon of 10 years 

from today. 

A1. The need to address growing urban challenges (e.g. increasing housing prices, traffic congestion, poor air 

quality, and urban flooding) will be one of the key drivers for European cities to pursue smart city projects (in 

the areas of governance, energy, transport, health, etc.) in the next decade. 

 

 

 

A2. Territorial phenomena that jeopardise environmental, social and economic sustainability (e.g. urban sprawl, 

overurbanisation and uncontrolled urban development) will be the key driver for European cities to pursue 

smart city projects (in the areas of governance, energy, transport, health, etc.). 

 

 

 

A3. Policymakers at both European and national level will support the design and implementation of local smart 

city initiatives through relevant policies and funding schemes. 

 

 

 

A4. The technological advancements that will happen in areas such as the Internet of Things (IoT) and Artificial 

Intelligence (AI) will improve the efficiency of smart city projects, making the prospect of smart city 

development even more attractive to European cities. 
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A5. Local policymakers in Europe will design innovation strategies that are more citizen-centric, rather than 

technology-driven and hence, they will prioritise initiatives that focus on the needs and preferences of citizens. 

 

 

 

A6. Citizens in Europe will be increasingly motivated to co-design and co-implement intelligent city solutions and 

participate in public discussions about their deployment in their city. 

 

 

 

A7. Local policymakers in Europe will adopt an entrepreneurial mindset when designing smart city programmes 

and services (i.e. specify the services’ value proposition, use smart procurement models and attribute 

importance to sustainability beyond funding). 

 

 

 

A8. In their quest to adopt more financially viable and sustainable business models for their smart city projects, 

many European cities will encourage investment from the private sector. 
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A9. The outsourcing of smart city services and the adoption of business-like practices by European local 

administrations will undermine the importance of social and environmental benefits for society, in favour of 

economic benefits and efficiency gains. 

 

 

 

A10. The market of technology vendors in the smart city domain will become highly concentrated by 2030, 

restricting the bargaining power of European cities and resulting to ‘technology lock-in” phenomena. 

 

 

 

A11. Ethical concerns associated with the use of intelligent technologies (e.g. the “moral values“ of self-driving 

cars) will grow in importance and urgency in Europe and will drive the smart city solutions market. 

 

 

 

A12. Privacy, security, safety, and ethical concerns will increase the reluctance of citizens to adopt new 

technologies, slowing down the uptake and proliferation of intelligent city initiatives. 
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A13. European regulatory frameworks will adapt to regulate privacy, security, safety, and ethical issues that 

arise due to the advent of intelligent technologies. Yet, national regulatory frameworks will adapt to these at 

an unequal pace across all EU-27 countries. 

 

 

 

A14. Intelligent city initiatives that will be undertaken in Europe will be designed in ways that consider the needs 

of vulnerable groups (such as the elderly and people with disabilities) improving the prospect to contribute to 

social inclusion significantly. Yet, these intiatives will be unequally uptaken across European countries. 

 

 

 

A15. Due to the deployment of intelligent city initiatives, socio-spatial segregation within European cities within 

the next decade will increase. More specifically, quality of life in certain urbanised areas will improve thanks to 

new technologies; in sequence, the cost of housing will rise; eventually lower-income populations will be 

displaced to other parts of the cities (the so-called ”gentrification” phenomenon). 

 

 

 

A16. Intelligent technologies within the next decade will have a negative net impact on employment in Europe, 

due to automation and large adoption/promotion of the gig economy (the so-called “uberisation”). 

 

https://en.wikipedia.org/wiki/Uberisation
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Page 2 out of 4 

 

B. Intelligent cities 

Please state the extent to which you agree or disagree with the following statements in a time horizon of 10 years 

from today. 

B1. Most local governments in Europe will digitise all their public services, while ensuring that user-centricity 

principles (e.g. websites that are simple to read and easy to understand, ‘once only principle’, availability 

through mobile apps) are well embedded in their design.  

 

 

 

B2. Only a few local governments in Europe will manage to use intelligent technologies for data collection and 

analysis in ways that help them improve their efficiency (e.g. improve decision-making processes, optimise 

internal processes and eliminate bureaucracy). 

 

 

 

B3. The establishment of two-way online communication channels (e.g. via social media or interactive mobile 

apps) will improve the relationship between local governments in Europe and the citizens they serve.  

 

 

 

B4. Local governments across Europe will actively promote the use of intelligent city applications/services to their 

citizens by building citizen skills and increasing awareness. 
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B5. In the next 10 years, small and medium-sized cities, due to fewer resources, will resort to replicating smart city 

solutions that have been designed and deployed in larger cities.  

 

 

 

B6. Today, cities in Central, Eastern and South-Eastern Europe fall behind their Western European counterparts in 

the adoption of intelligent city solutions and this gap will become even more pronounced in the next 10 years.  

 

 

 

B7. The costs of development and deployment of novel smart public services will continue being higher than the 

costs of replication of solutions already tested in other cities, and thus novel services will be more affordable 

for the wealthier EU-27 cities.  
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C. Intelligent transport 

Please state the extent to which you agree or disagree with the following statements in a time horizon of 10 years 

from today. 

C1. Public transport authorities and operators in Europe will mainly use intelligent technologies to develop more 

cost-effective solutions for the delivery of public transport services. 

 

 

 

C2. The number of either semi- or fully autonomous vehicles by 2030 will not increase significantly in Europe, due 

to public concerns regarding their safety. 

 

 

 

C3. Intelligent technologies will be transforming travel via public means of transport (bus, trains) from “waste” 

travel time to “bonus” time in Europe. For instance, thanks to high-speed and seamless wireless connectivity, 

commuters will have the opportunity to work during their commuting time. 

 

 

 

C4. The expansion of seamless connectivity and interoperability in digital services in European cities will further 

promote shared mobility solutions (e.g., ridesharing, carsharing and bike-sharing). 
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C5. The expansion of seamless connectivity and interoperability in digital services in European cities will urge the 

evolution of micromobility (e.g. bicycles, scooters, electric skateboards). 

 

 

 

C6. The adoption of intelligent transport solutions will sharpen regional inequalities, as advanced regions with the 

necessary resources (infrastructures, financial capacity, etc.) will outpace the less developed ones. 

 

 

 

C7. The use of Big Data and Artificial Intelligence (AI) will significantly contribute in the development and uptake 

of interconnected on-demand public transport in the next decade at regional level, also improving the 

connectivity between urban and rural areas across Europe. 
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D. Intelligent energy 

Please state the extent to which you agree or disagree with the following statements in a time horizon of 10 years 

from today. 

D1. The energy system transition will be pursued mainly by adapting and repurposing existing organisations and 

infrastructures and not replacing them with new ones. To this end, intelligent technologies will be introduced 

in the energy domain without fundamentally disrupting or rescaling system operation and ownership. 

 

 

 

D2. Digitalisation and smaller-scale generation and storage will drive a rescaling and decentralisation of the 

system, both technically and institutionally, with regional and city/local authorities becoming key energy 

strategists. 

 

 

 

D3. By 2030 the number of energy prosumers (i.e. individuals that both produce and consume energy) will 

significantly increase in Europe. 

 

 

 

D4. The number of energy communities (i.e. communities that engage in collective energy actions guided by open 

and democratic participation and governance) will significantly increase in Europe. 
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D5. The adoption of intelligent energy solutions in Europe will significantly decrease the cost of electricity for 

households and businesses. 

 

 

 

D6. Currently, the existing grid and the existing fossil fuel system are used to back up supply when energy from 

renewables is not available. This will continue being the norm in the next decade.  

 

 

 

D7. Energy consumption can be expected to fall in the coming decade, due to remote working and digitised 

business operations, supported by sustained energy conservation measures. 

 

 

 

D8. The need to analyse demand and adjust how much power is drawn and from where across the distributed grids 

will drive the advancement of intelligent technologies such as predictive AI, machine learning, IoT and 

blockchain. 
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Last comments 

 

 

 

As we are approaching the end of this survey, you can resister here your preference to gain early access to the 

outcomes of the survey and any comments you might like to share.  

 

To gain early access to the final results of this two-round Delphi survey, please provide your email below. We value 

your privacy: your email will not be used anywhere elsewhere besides the purposes of the present survey. 

 

 

Are there any comments you would like to share with us about this survey? 
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Closing 

 

 

 

This survey has ended. Thank you for taking the time to participate. You can now log out. 
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Annex 2 - Email Sent (1st round)  

 

Dear @name, 

We are contacting you in the context of the H2020 “RRI2SCALE” project, a three year EU-funded project under 

Horizon2020 (GA. 872526) that seeks to embed Responsible Research and Innovation (RRI) in territorial policies 

while promoting regional innovation in the areas of intelligent (smart) cities, transport and energy. 

You have been identified as an expert in one or more of the above topics by Dr. Angelidou Margarita (OR another 

name from partners), a member of the RRI2SCALE consortium OR though the S3 platform of the Joint Research 

Centre OR through your research publications OR through (name of partner/institution). We would therefore like to 

invite you to participate in a two-round Delphi survey that aims to identify future developments in the domains of 

intelligent cities, intelligent transport and intelligent energy. To access the questionnaire, please open the following 

link: @url 

If this is your first participation in a Delphi survey conducted through the online platform Welphi, you will be asked 

to create a new password. The estimated time for completion is 20 minutes. The first round of the questionnaire 

will be open until 18/11/2020. We will contact you for a participation in the 2nd round of the survey at 23/11/2020. 

We highly value your participation and we will be happy to grant you early access to the outcomes of the survey. 

You may register this preference at the end of the questionnaire.  

For any questions or feedback, please contact Dr. Angelidou Margarita who is leading this survey, at the email 

address mangelidou@qplan-intl.gr. If you wish to read our privacy policy, please click here: 

https://tinyurl.com/y39kgp4r If you wish to submit a data subject request, please use the following form: 

https://tinyurl.com/y2jx36mk  

We would like to thank you very much in advance for your time and willingness to participate and contribute to this 

research. 

With kind regards, 

The RRI2SCALE project consortium 

Project website: https://rri2scale.eu/  

Social media: https://www.facebook.com/rri2scale/ 

https://twitter.com/rri2scale  

https://www.linkedin.com/company/rri2scale/about/ 

 

 

 

  

https://rri2scale.eu/
mailto:mangelidou@qplan-intl.gr
https://tinyurl.com/y39kgp4r
https://tinyurl.com/y2jx36mk
https://rri2scale.eu/
https://www.facebook.com/rri2scale/
https://twitter.com/rri2scale
https://www.linkedin.com/company/rri2scale/about/
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Annex 3 - Survey Outcomes in Figures  

 

The final results of the RRI2SCALE Delphi survey are presented below, combining the outcomes of the first and the 

second round (16 and 22 statements respectively). 

 

A. General questions about intelligence-driven territorial development 
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A1. The need to address growing urban challenges 

(e.g., increasing housing prices, traffic congestion, 

poor air quality, and urban flooding) will be one of the 

key drivers for European cities to pursue smart city 

projects (in the areas of governance, energy, transport, 

health, etc.) in the next decade. 

A2. Territorial phenomena that jeopardise 

environmental, social and economic sustainability (e.g. 

urban sprawl, overurbanisation and uncontrolled urban 

development) will be the key driver for European cities 

to pursue smart city projects (in the areas of 

governance, energy, transport, health, etc.). 

A3. Policy-makers at both European and national level 

will support the design and implementation of local 

smart city initiatives through relevant policies and 

funding schemes. 

A4. The technological advancements that will happen 

in areas such as the Internet of Things (IoT) and 

Artificial Intelligence (AI) will improve the efficiency of 

smart city projects, making the prospect of smart city 

development even more attractive to European cities. 

Majority Agreement  
(1st round) 

Majority Agreement  
(1st round) 

Majority Agreement  
(1st round) 

Majority Agreement  
(1st round) 
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A5. Local policy-makers in Europe will design 

innovation strategies that are more citizen-centric, 

rather than technology-driven and hence, they will 

prioritise initiatives that focus on the needs and 

preferences of citizens. 

A6. Citizens in Europe will be increasingly motivated to 

co-design and co-implement intelligent city solutions 

and participate in public discussions about their 

deployment in their city. 

A7. Local policy-makers in Europe will adopt an 

entrepreneurial mindset when designing smart city 

programmes and services (i.e. specify the services' 

value proposition, use smart procurement models and 

attribute importance to sustainability beyond funding). 

A8. In their quest to adopt more financially viable and 

sustainable business models for their smart city 

projects, many European cities will encourage 

investment from the private sector. 

A9. The outsourcing of smart city services and the 

adoption of business-like practices by European local 

administrations will undermine the importance of 

social and environmental benefits for society, in favour 

of economic benefits and efficiency gains. 

A10. The market of technology vendors in the smart 

city domain will become highly concentrated by 2030, 

restricting the bargaining power of European cities and 

resulting to "technology lock-in" phenomena. 
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A11. Ethical concerns associated with the use of 

intelligent technologies (e.g., the "moral values" of self-

driving cars) will grow in importance and urgency in 

Europe and will drive the smart city solutions market. 

A12. Privacy, security, safety, and ethical concerns will 

increase the reluctance of citizens to adopt new 

technologies, slowing down the uptake and 

proliferation of intelligent city initiatives. 

A13. European regulatory frameworks will adapt to 

regulate privacy, security, safety, and ethical issues 

that arise due to the advent of intelligent technologies. 

Yet, national regulatory frameworks will adapt to these 

at an unequal pace across all EU-27 countries. 

A14. Intelligent city initiatives that will be undertaken in 

Europe will be designed in ways that consider the needs 

of vulnerable groups (such as the elderly and people 

with disabilities) improving the prospect to contribute 

to social inclusion significantly. Yet, these intiatives will 

be unequally uptaken across European countries. 

A15. Due to the deployment of intelligent city initiatives, 

socio-spatial segregation within European cities within 

the next decade will increase. More specifically, quality 

of life in certain urbanised areas will improve thanks to 

new technologies; in sequence, the cost of housing will 

rise; eventually lower-income populations will be 

displaced to other parts of the cities (the so-called 

”gentrification” pheno-menon). 

A16. Intelligent technologies within the next decade will 

have a negative net impact on employment in Europe, 

due to automation and large adoption/promotion of the 

gig economy (the so-called “uberisation”). 

Majority Agreement  
(1st round) 

Majority Agreement  
(1st round) 

Majority Agreement  
(1st round) 

Bipolarity 
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B1. Most local governments in Europe will digitise all 

their public services, while ensuring that user-centricity 

principles (e.g. websites that are simple to read and 

easy to understand, ‘once only principle’, availability 

through mobile apps) are well embedded in their 

design. 

B2. Only a few local governments in Europe will 

manage to use intelligent technologies for data 

collection and analysis in ways that help them improve 

their efficiency (e.g. improve decision-making 

processes, optimise internal processes and eliminate 

bureaucracy). 

B3. The establishment of two-way online 

communication channels (e.g., via social media or 

interactive mobile apps) will improve the relationship 

between local governments in Europe and the citizens 

they serve. 

B4. Local governments across Europe will actively 

promote the use of intelligent city 

applications/services to their citizens by building 

citizen skills and increasing awareness. 

B5. In the next 10 years, small and medium-sized cities, 

due to fewer resources, will resort to replicating smart 

city solutions that have been designed and deployed in 

larger cities. 

B6. Today, cities in Central, Eastern and South-Eastern 

Europe fall behind their Western European 

counterparts in the adoption of intelligent city solutions 

and this gap will become even more pronounced in the 

next 10 years. 

Majority Agreement  
(1st round) 

Majority Agreement  
(2nd round) 

Majority Agreement  
(1st round) 

Majority Agreement  
(2nd round) 

Bipolarity 
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B7. The costs of development and deployment of novel 

smart public services will continue being higher than 

the costs of replication of solutions already tested in 

other cities, and thus novel services will be more 

affordable for the wealthier EU-27 cities. 

C1. Public transport authorities and operators in 

Europe will mainly use intelligent technologies to 

develop more cost-effective solutions for the delivery 

of public transport services. 

C2. The number of either semi- or fully autonomous 

vehicles by 2030 will not increase significantly in 

Europe, due to public concerns regarding their safety. 

C3. Intelligent technologies will be transforming travel 

via public means of transport (bus, trains) from "waste" 

travel time to "bonus" time in Europe. For instance, 

thanks to high-speed and seamless wireless 

connectivity, commuters will have the opportunity to 

work during their commuting time. 

C4. The expansion of seamless connectivity and 

interoperability in digital services in European cities will 

further promote shared mobility solutions (e.g., 

ridesharing, carsharing and bike-sharing). 

Majority Agreement  
(1st round) 

Majority Agreement  
(1st round) 

Majority Agreement  
(1st round) 



         

 

D2.1: Report on the identification of emerging territorial trends, drivers & potential impacts, 31/12/2020 Page  103 

 

 
 

 
 

 

D. Intelligent energy 

 

 
 

 

 

0
4

24

63

29

1) The need to address growing urban challenges (e.g.
increasing housing prices, traffic congestion, poor air
quality, and urban flooding) will be one of the key drivers
for European cities to pursue smart city projects (in the
areas of governance, energy,

0

11

20

46

11

2) Territorial phenomena that jeopardise environmental,
social and economic sustainability (e.g. urban sprawl,
overurbanisation and uncontrolled urban development)
will be the key driver for European cities to pursue smart
city projects (in the areas of go

1

9

17

48

13

1) The need to address growing urban challenges (e.g.
increasing housing prices, traffic congestion, poor air
quality, and urban flooding) will be one of the key drivers
for European cities to pursue smart city projects (in the
areas of governance, energy,

1

11

23

50

3

1) The need to address growing urban challenges (e.g.
increasing housing prices, traffic congestion, poor air
quality, and urban flooding) will be one of the key drivers
for European cities to pursue smart city projects (in the
areas of governance, energy,

0 2

36 34

16

2) Territorial phenomena that jeopardise environmental,
social and economic sustainability (e.g. urban sprawl,
overurbanisation and uncontrolled urban development)
will be the key driver for European cities to pursue smart
city projects (in the areas of go

C5. The expansion of seamless connectivity and 

interoperability in digital services in European cities will 

urge the evolution of micromobility (e.g. bicycles, 

scooters, electric skateboards). 

C6. The adoption of intelligent transport solutions will 

sharpen regional inequalities, as advanced regions with 

the necessary resources (infrastructures, financial 

capacity, etc.) will outpace the less developed ones. 

C7. The use of Big Data and Artificial Intelligence (AI) 

will significantly contribute in the development and 

uptake of interconnected on-demand public transport 

in the next decade at regional level, also improving the 

connectivity between urban and rural areas across 

Europe. 

D1. The energy system transition will be pursued 

mainly by adapting and repurposing existing 

organisations and infrastructures and not replacing 

them with new ones. To this end, intelligent 

technologies will be introduced in the energy domain 

without fundamentally disrupting or rescaling system 

operation and ownership. 

D2. Digitalisation and smaller-scale generation and 

storage will drive a rescaling and decentralisation of 

the system, both technically and institutionally, with 

regional and city/local authorities becoming key energy 

strategists. 

Majority Agreement  
(1st round) 
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D3. By 2030 the number of energy prosumers (i.e., 

individuals that both produce and consume energy) will 

significantly increase in Europe. 

D4. The number of energy communities (i.e., 

communities that engage in collective energy actions 

guided by open and democratic participation and 

governance) will significantly increase in Europe. 

D5. The adoption of intelligent energy solutions in 

Europe will significantly decrease the cost of electricity 

for households and businesses. 

D6. Currently, the existing grid and the existing fossil 

fuel system are used to back up supply when energy 

from renewables is not available. This will continue 

being the norm in the next decade. 

D7. Energy consumption can be expected to fall in the 

coming decade, due to remote working and digitised 

business operations, supported by sustained energy 

conservation measures. 

D8. The need to analyse demand and adjust how much 

power is drawn and from where across the distributed 

grids will drive the advancement of intelligent 

technologies such as predictive AI, machine learning, 

IoT and blockchain. 
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Annex 4 – Privacy Notice 

 

RRI2SCALE 
Grant Agreement 872526 

  

Responsible Research and Innovation Ecosystems at Regional Scale 

for Intelligent Cities, Transport and Energy  
 

 

 

Privacy Notice 

 

Context This Delphi survey is performed in the context of the EU-funded project RRI2SCALE (Horizon2020, GA 

872526). RRI2SCALE aims to support the development of regional territorial policies in the domains of intelligent 

cities, intelligent transport and intelligent energy, which will be guided by the principles of Responsible Research 

and Innovation (RRI). The terms “intelligent” and “smart” are used interchangeably in this survey and have the same 

meaning. 

Purpose The objective of this survey is to collect experts’ views about how the domains of (i) intelligent cities, (ii) 

intelligent transport and (iii) intelligent energy will evolve in the next 10 years from a scientific and technological 

perspective and to identify what potential impacts these may infer on regional territorial development. Based on 

your responses, RRI2SCALE will develop techno-moral scenarios depicting potential Research and Innovation (R&I) 

trajectories in four European regions, namely Vestland (Norway), Overijssel (the Netherlands), Kriti (Greece) and 

Galicia (Spain).  

Terms of participation Your participation in this survey is voluntary. You may refuse to take part. Please be aware 

that if you do decide to participate, you may also stop participating at any time without penalty. 

Personal information collected Personal data collected and further processed: Name and surname; Field of 

expertise; Type of stakeholder; Country of residence; Region of residence; Contact details (e-mail address). 

Technical means Your personal data will be collected on publicly available websites, through partners’ databases, 

and via direct enquiry to you during the survey. 

Data processors  

• Margarita Angelidou, Project Manager; Q-PLAN INTERNATIONAL; 11 El. Venizelou str, 55133, Kalamaria, 

Thessaloniki, Greece. 

• Christos Politis, Project Assistant; Q-PLAN INTERNATIONAL; 11 El. Venizelou str, 55133, Kalamaria, 

Thessaloniki, Greece. 

• Petros G. Papadionisiou, Data Protection Officer of Q-PLAN INTERNATIONAL; 11 El. Venizelou str, 55133, 

Kalamaria, Thessaloniki, Greece. 

• Katakalos Stroikos, Legal Representative of Q-PLAN INTERNATIONAL; 11 El. Venizelou str, 55133, 

Kalamaria, Thessaloniki, Greece. 
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Who has access to your data and to whom it is disclosed For the purpose detailed above, access to your personal 

data is given to the following people, without prejudice to a possible transmission to the bodies in charge of a 

monitoring or inspection task in accordance with European Union law: 

• Responsible individuals from Q-PLAN INTERNATIONAL and the RRI2SCALE consortium. 

• The European Commission, who will have access to the data to evaluate the project. 

Research data may be used by others for future research (e.g., scientific publications and public reports). In such 

a case, your personal data will be anonymised and you will not be identifiable. Participants' utterances may also 

be used in reports as quotes, but in such a way that anonymity is ensured. 

How can you verify, modify or delete your information In case you wish to verify the personal data that we store, 

have it modified, corrected or deleted, please fill in and send to us the Data Subject Request form, which we have 

sent you in the same e-mail, by explicitly describing your request. 

How long is your information stored Your information will be securely stored and retained for 1 year after the 

completion of the study, before ultimately being deleted by the consortium. 

Contact information For any questions related to your rights, feel free to contact the survey conductor: Q-PLAN 

INTERNATIONAL; 11 El. Venizelou str, 55133, Kalamaria, Thessaloniki, Greece; Telephone.: +30 2310 257277; 

Email: politis@qplan-intl.gr 

Recourse In case of conflict, complaints can be addressed to the European Data Protection Supervisor. 

http://www.edps.europa.eu 

 

 

 

 

 

 

 

 

 

 

Contact 

Christos Politis – Q-PLAN INTERNATIONAL 

politis@qplan-intl.gr  

 

mailto:politis@qplan-intl.gr
http://www.edps.europa.eu/
mailto:politis@qplan-intl.gr
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Annex 5 – Data Subject Request 

 

RRI2SCALE 
Grant Agreement 872526 

  

Responsible Research and Innovation Ecosystems at Regional Scale 

for Intelligent Cities, Transport and Energy  
 

 

 

Data Subject Request form 

 

This form should be used to submit a data subject request under the provisions of the European Union General 

Data Protection Regulation (GDPR). 

 

Submitter Details 

Name  

Address  

 

 

 

 

 

 

 

 

 

Contact 

Christos Politis – Q-PLAN INTERNATIONAL 

politis@qplan-intl.gr  

  

mailto:politis@qplan-intl.gr
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Type of Request 

Please select the type of request you are making: 

☐ Consent Withdrawal 

☐ Access request 

☐ Rectification of personal data 

☐ Erasure of personal data 

☐ Restriction of processing of personal data 

☐ Personal data portability request 

☐ Objection to processing of personal data 

☐ Request regarding automated decision making and profiling 

 

Personal data involved 

 

 

 

 

 

 

 

 

 

Request details 
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Request reason/justification 

 

 

 

 

 

 

 

 

 

Signature 

 

 

 

 

Name  

Date  

 

Once completed, this form should be submitted via email to politis@qplan-intl.gr or posted to: 

Q-PLAN INTERNATIONAL 

11 El. Venizelou str, 55133, Kalamaria 

Thessaloniki, Greece. 

 

 

 

 

 

 

 

mailto:politis@qplan-intl.gr
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