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Abstract: In the context of the European Union promoting clean energy, sustainability and better 

living conditions for its citizens, the development of smarts cities is an initiative supported at the 

European Union level, in line with the new energy policies of the European Union promoted by the 

package “Clean Energy for All Europeans”. The concept of smart cities gains increasing importance 

in the European Union, a fact that is reflected in the project “European Innovation Partnership on 

Smart Cities and Communities” of the European Commission. Smart cities are a practical example 

of how the new energy policies shape the lives of the European Union citizens, trying to improve it. 

As a consequence, new business models arise in big cities, involving the use of technology for better 

living conditions. These new, technology-based business models are important, as they improve the 

life quality of the inhabitants, they reduce the climate change impact, and they contribute as well to 

job creation in the IT-industry, promoting innovation. They have as well a social impact, as they 

bring experts from energy policies, business, economics, legal and IT together in order to project a 

new type of city—the smart city. The research hypothesis of the present article is that there is a high 

acceptance towards the concept of smart cities at the European Union level and that this concept 

could be implemented with the help of information technology and of artificial intelligence. This 

way, legal provisions, economic measures and IT-tools work together in order to create synergy 

effects for better life quality of the citizens of the European Union. The research hypothesis is ana-

lyzed by means of the questionnaire as a qualitative research method and is as well assessed by 

using case studies (e.g., Austria, Finland, Romania). The novelty of the case studies is that the de-

velopment of smart cities is analyzed due to the new trend towards sustainability in two countries 

with different living conditions in the European Union. 
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1. Introduction 

Smart cities are a concept of great importance due to their dynamics in our current 

society, a concept aiming to enhance sustainability. Cities tend to develop, and at the same 

time, the standard of living of their inhabitants develops, so new solutions must be found 

in order to harmonize these two trends. More than 55% of our planet’s population live in 

big cities, and the trend is ascending, according to the United Nations [1] 

. Europe will concentrate on a high degree of this urban development so that cities in 

Europe face new challenges related to the ascending trend of urbanization. Such chal-

lenges are related to modern buildings, to a modern, information technology-based public 

transportation system and to the increased use of clean energy in order to reduce the neg-

ative impact of urbanization on the environment. Big cities are important energy consum-

ers, as 80% of the energy consumption in the European Union will be registered in big 
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cities and their surroundings [2]. A consequence will be a high concentration of CO2 emis-

sions in this area and thus a negative impact on the environment if new innovative solu-

tions would not be put in place. In this context, it is important to shape energy policies at 

the European Union level, aiming for sustainability in big cities and promoting the smooth 

transition from big cities to sustainable smart cities. New energy policies are drafted at the 

present moment with a special focus on sustainability. They need as well to be operation-

alized to find a concrete expression and new projects in society implementing these new 

policy measures. Smart cities may be a concrete expression of the new directions of energy 

policies at the European Union in line with the principles of sustainability, a concrete ex-

pression of sustainability that was not researched enough until now, especially with re-

gard to its social impact. 

The aim of this paper is to assess new energy policy directions promoting smart cities 

and sustainability in urban areas, evaluating as well the acceptance towards these new 

developments and new tools in order to implement the business models in smarts cities, 

such as artificial intelligence-based instruments. The research hypothesis of the present 

article is that there is a high acceptance towards the concept of smart cities at the European 

Union level. The evaluation of new energy policies in the European Union is important 

and needed, as the European Union has a very ambitious and visionary goal of transform-

ing the European energy system into one of the most sustainable in the world. 

In order to accomplish this ambitious policy goal, energy savings are needed, and 

energy performance must be increased. Such developments are supported by new IT&C 

technologies (used for smart metering and smart grid), by the Internet of things (IoT), by 

artificial intelligence and by raising the awareness at the level of the consumers and thus 

shaping new consumer behavior in this direction. Increasing the efficiency of buildings 

and raising awareness of consumers towards this issue is important. A document estab-

lishing such concepts and developments and thus relevant for the assessment is the En-

ergy Performance of Buildings Directive (EPBD). It is in line with the initiative of the Eu-

ropean Commission to increase their energy efficiency as part of its new energy policy [3]. 

Buildings are important energy consumers in cities of the European Union, and the build-

ing sector is responsible for 40% of the total energy consumption and for 36% of CO2 emis-

sions [4]. Given these circumstances, the EPBD Directive expresses the need to find solu-

tions for the construction of zero energy buildings by 2020 [4]. All buildings that are built 

should be zero energy with no carbon emissions in order to achieve the ambitious policy 

goal mentioned above. 

These policy measures should be supported by innovative technologies (such as IoT 

and artificial intelligence), which are described in the Strategic Energy Technology Plan 

(SET Plan), making it possible to ensure a transition to a low carbon economy by 2050 in 

the European Union. This objective was mentioned in 2011 in a document of the European 

Commission, namely in the Roadmap for moving to a competitive low-carbon economy 

by 2050. The documents mention as well the concept of smarts cities, reflected in the Smart 

Cities and Communities Initiative of the European Commission. The aim of this initiative 

is to ensure cooperation between stakeholders for reaching an improved standard of liv-

ing in smart cities in the European Union and thus improving the life quality of citizens 

in the European Union [5] . Energy-efficient cities are part of the Europe Strategy 20–20–

20, and their development can be ensured by using IT&C technologies and artificial intel-

ligence supporting new business models for these cities and their inhabitants. In the con-

text of digitalization and of the increased use of information technology in order to im-

prove our lives, artificial intelligence is a good tool to be used for improving smart cities 

if there is acceptance of this new instrument. The use of artificial intelligence may encour-

age the development of new product markets in smart cities, such as the market for smart 

homes or the market for smart vehicles, an issue which is assessed in the present research. 

All these new aspects related to new markets and products are a consequence of imple-

menting the concept of smart cities in the European Union. 
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The methodology of the present research is based on a qualitative research approach, 

with an international, comparative dimension. Case studies, the questionnaire used as a 

qualitative method and a review of the relevant literature are used as research methods 

for the present article. 

The present article has the following structure for approaching the research topic: 

Introduction, The current state of research (Literature review), Materials and Methods, 

Results, Discussions, Conclusions and References. 

2. The Current State of Research (Literature Review) 

2.1. Smart Cities—Using the Benefits of Technology 

According to the studied literature, a smart city is a place where the traditional net-

works and services are made more efficient by using digital and telecommunication tech-

nologies, for the benefit of its inhabitants and businesses [6]. A smart city is thus a sus-

tainable and efficient urban center that provides a high quality of life to its inhabitants 

through optimal management of its resources. 

According to the literature, information technology (IT) comprises “means and meth-

ods of collecting, processing and transferring data” [7]. 

2.2. Smart Cities and Sustainability 

Smart cities are a concrete expression of implementing sustainability. Sustainability 

is a concept that does not have a unitary approach in the economic literature. Despite the 

difficulty of finding a unitary definition, it was clear that sustainability and sustainable 

development are important goals for international organizations (United Nations, 2015). 

Even with no universal definition of sustainability[8], it is clear and commonly accepted 

that this concept addresses human needs from a broad perspective [9]. Sustainable devel-

opment can be understood in its environmental dimension, in its economic dimension and 

in its social dimension[10]. Given the challenges of climate change, the environmental di-

mension is currently more often analyzed. Nevertheless, the social dimension of sustain-

ability is as well of great importance due to its impact on society [9]. 

The present research analyses smart cities in the context of new, sustainable energy 

policies, building a bridge between previous literature and the newest developments at 

the European policy level. It considers the consumer focus in the transition towards new 

energy policies [11], aspects that have an impact in improving smart cities. The new sus-

tainability-based energy policy is determined by consumer preferences [12]. Given the 

current trends of analysis of circular economy[13] and of its impact on our society, the 

present article is in line with previous research, further developing it and adding a new 

perspective of the European policies. The research has a multidisciplinary dimension that 

is appropriate to the research question, as Economics belongs to the field of econosciences 

[14], which allows this kind of approach. 

3. Materials and Methods 

The present article uses an interdisciplinary research approach, assessing aspects of 

business, economics, legal provisions and social impact in order to provide a comparative 

perspective with an international dimension on the researched topic. The research hy-

pothesis of the present paper defines smart cities as a visionary concept supporting sus-

tainability as a mindset of the future citizens. 

The relevant literature was consulted with regard to the researched topic. The defi-

nitions of the relevant concepts and their importance were summarized in the literature 

review. 

The questionnaire is used as a qualitative research method. The questionnaire con-

tains five sections summing up 21 semi-structured questions referring to the topic of new 

energy policies in the European Union and their application in order to achieve sustaina-

bility in its economic, social and environmental dimensions. The questionnaire contains 
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questions analyzing the acceptance of these new values within the citizens of the Euro-

pean Union. The research hypothesis of the present article, which is the research problem 

if there is a high acceptance towards the concept of smart cities at the European Union 

level and if that this concept could be implemented with the help of information technol-

ogy and of artificial intelligence, is being assessed in the results of the questionnaire. The 

type of questions corresponds to the semi-structured interview. The questions offer the 

respondent the opportunity to add some ideas or express his/her opinion if this is not 

contained in the response alternative in the questionnaire. As an example of a question, 

the respondents are asked about how they assess the orientation policy of smart cities 

towards clean energy, energy efficiency, smart vehicles or consumer protection. The re-

search is based as well on questions assessing in detail the acceptance of specific elements, 

which are the basic aspects of smart cities. This acceptance is detailed in separate questions 

in the questionnaire about the importance of the reduction of carbon emissions, the im-

portance of energy efficiency, of energy savings and recycling (and thus promoting a cir-

cular economy), to the importance of environment protection, to the importance of Clean 

Energy and renewable energy. 

The type of analysis used in the present research for assessing the interviews is the 

thematic analysis. The answers of the respondents were grouped by means of the thematic 

analysis in order to have a better overview of the expressed ideas and to better follow the 

reflection of the research hypothesis in the answers of the respondents. This research de-

sign ensures an optimal valuation of the expertise of the respondents. Ideas regarding the 

acceptance of smart cities in the European Union, the need to focus on energy savings and 

circular economy, the need to improve life quality, the importance of the use of technology 

and the need to improve mobility were assessed in a comparative manner. Evidence from 

the interviews supports the formulated research hypothesis. The research was conducted 

in the period February 2018–February 2019, assessing the answers of 138 respondents. The 

respondents to the questions are representatives from companies acting in the energy sec-

tor in the European Union (from countries like Romania, Austria, Germany, the United 

Kingdom, Italy, Portugal, Spain, Greece, Belgium), university professors from the Euro-

pean universities from Romania, Germany, Poland and Bulgaria, with a high academic 

qualification. The experience and qualifications of the respondents were used in a quali-

tative research approach. The criteria for selecting the respondents were their experience 

in fields that are relevant for smart cities, such as the field of energy or new developments 

in the energy sector. The respondents are active as university staff involved in teaching 

subjects related to energy, or they are representatives of companies in this field, acting at 

the top management level. 

Using qualitative methods in economic research is an aspect of novelty and of origi-

nality, corresponding to the newest trends in academic research in the field of business 

and economics. Qualitative research empowers the researcher at gives a high role to the 

research participants in being part of the research project. This is a motivation for the re-

search participants, e.g., the respondents, to participate in the research project, as they are 

aware that their qualification and expertise becomes useful for research. This is the reason 

why special importance was given to this research method in the present article. 

Another research method used in the present article is represented by case studies 

from Austria and Romania presented in a comparative manner. Vienna was chosen as a 

case study, as it offers a very high standard of living, a very good quality of life according 

to international rankings. For illustrating current developments in Romania in this field, 

the city of Cluj-Napoca is presented as a case study. Smart cities find a great acceptance 

in Romania and are an opportunity to improve the life quality of inhabitants, a trend that 

is appreciated in Romania and which offers as well the opportunity to innovate for entre-

preneurs and firms (startups) wanting to support this modern and sustainable trend. 

Indicators provided by the European Commission are analyzed in a complementary 

manner, in a mixed-methods approach. Such as indicator is the circular economy Indica-

tor, showing to what extent the mindset of people in the European Union changed in this 
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field and how the awareness regarding the importance of sustainability resulted in socie-

tal behavior. 

4. Results 

Sustainable business models are a key concept for creating smart cities. Such cities 

should offer a high quality of life by using IT&C based solutions in smart cities. Based on 

advanced algorithm and control techniques, Computational Intelligence and machine 

learning will enable us to think about new optimization levels for the energy systems in a 

smart city. The new communication technologies and the related communication net-

works and connectivity must be followed by a new cyber-security design for energy sys-

tems in a smart city [15]. Supervisory control and data acquisitions (SCADA) systems will 

be confronted with new high-level processes for the supervisory management. New secu-

rity policies for smart cities will as well include the concept of a safe city [16]). The two 

pillars of improving smart cities are represented in Figure 1 : 

 

Figure 1. Pillars for improving smart cities. Source: own representation based on own research, 

including [15] . 

The research hypothesis of the present paper defining smart cities as a visionary con-

cept supporting sustainability as a mindset of the future citizens is validated by the re-

search results. Both pillars have similar importance in the vision of the respondents, as 

55% of the respondents indicated improved life quality as the main element of smart cities 

strategy, while 45% of the respondents referred to the importance of innovative technolo-

gies in supporting smart cities. Especially people working in the private sector with age 

under 40 years found the importance of technology very high. Among the respondents, 

IT-workers were as well interviewed (about 3% of the interviewed respondents), and they 

found artificial intelligence of very high importance in the development of smart cities. 

An important research result is that respondents in the IT-sector showed great awareness 

towards the importance of clean energy and of new energy policies. 

Improved life quality becomes a mindset of the European Union citizens. They look 

for the proper instruments to implement sustainability-based energy policies, which be-

come concrete in the concept of smart cities. 

At the level of the European Union, Eurostat presented the Urban Audit for EU coun-

tries as a monitoring framework for sustainability aspects. This tool is based on Eurostat 

data from yearbooks, and it is compiled with the help of national statistics offices. This 

tool is appropriate for assessing smart cities in the European Union, as it is a Eurostat tool, 

and therefore, we are not confronted with the problem of the lack of comparable data or 

of a unitary methodology any more [9]). 

Vienna, the capital of Austria, accomplishes the goals of smarts cities, as a good qual-

ity of life to its inhabitants, achieving as well to save resources and to use modern and 

innovative technologies. Vienna defines as goals until 2050 the efficient use of energy, 

good energy performance for its buildings, good mobility achieved with effective use of 
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resources [17]. The attributes of the smart city Vienna are represented in Figure 2: Attrib-

utes of the smart city Vienna. 

 

Figure 2. Attributes of the smart city Vienna. Source: own research based on[17]  . 

Life quality is a main goal in the long-run in developing smart cities, as is obvious in 

the case study of Vienna. This goal may be supported by technology, which is a tool in 

implementing the new directions of sustainable energy policies. Given this fact and the 

importance of technologies in implementing the concept of smart cities, new business 

models related to this concept may be implemented by means of information technology 

and of artificial intelligence. 55% of the respondents to the questionnaire found life quality 

as the main goal to be achieved in smart cities. 30% of the respondents found technology 

very important, while 15% were preoccupied with energy savings in their environment. 

The city of Vienna was selected for this case study, as it is recognized for urban develop-

ment, with experts researching this field [18]. 

Another example of a smart city in Austria in Graz, where energy efficiency is an 

important aspect of improving life quality in this city [19]. “smart city Project Graz” is a 

project implementing this concept [20]. 

In Romania, the trend of promoting smart cities finds acceptance. A city with an im-

pressive development in this direction is Cluj-Napoca. It has built a public transportation 

system based on clean vehicles, such as electric buses, and is supported by technology in 

order to provide information to the inhabitants of the city. It tries as well to reduce noise 

pollution and to provide smart parking for its inhabitants. Its main features are repre-

sented in Figure 3 . 

 

Figure 3. Development of smart cities in Romania: Cluj-Napoca. Source: own research based on 

[21]. 
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Another city in Romania trying to become a smart city is Oradea, which implements 

criteria like building a Smart Community based on smart infrastructure and smart mobil-

ity, smart utilities, smart environment, smart living and as well smart government in or-

der to support the digitalization of the local administration [22]. 

The present research analyzes the opinion of experts from various countries related 

to the topic of smart cities. There are specific semi-structured questions in the question-

naire aiming to investigate the acceptance of the respondents towards the new values of 

sustainable energy policies, which are implemented and get concrete expression in the 

development of smart cities. Such values are related to the acceptance of clean energy, of 

defining life quality depending on sustainable development aspects, the willingness to 

implement these new concepts in daily life and the need to have new energy policies con-

sidering the new trends of sustainability. The assessment of the questionnaire results 

pointed out a high degree of acceptance towards promoting smarts cities in the context of 

new energy policies of the European Union. The acceptance towards the values promoted 

as goals of smart cities among the interview participants is illustrated in Figure 4 . 

 

Figure 4. Acceptance towards smart cities. Source: own conducted research. 

An important difference between Austria and Romania related to the smart city strat-

egy is given by the fact that Austria has a well-established, long-term strategy for smart 

cities and establishes its goal for the smart city strategy until 2050, while in Romania, there 

is not yet such a long vision regarding this aspect. The idea of smart cities is only at the 

level of pilot projects in Romania, and there is no clear framework yet, how this field 

would develop. 

The results of the own conducted research by using the questionnaire revealed the 

fact that more than 50% (53%) of the respondents (74 respondents of 138) believe that clean 

energy is a key-direction of new energy policies. 

One of the main goals of promoting new energy policies is related to consumer pro-

tection; however, as the research results indicate that 29% of respondents find this goal 

important. 

Energy efficiency is an important energy policy goal at the EU level. Unfortunately, 

this goal is not very clear or not so important for the majority of the consumers. Therefore, 

only 10% of respondents consider that energy efficiency must be a priority for sustainable 

development. Another curious result is that only 7% of respondents find smart vehicles 

as new instruments to promote new energy policies. It must be mentioned that the results 

are significant influenced by the different living conditions in different countries in the 

EU (e.g., Austria and Romania). 
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An important index that might reflect societal behavior in the field of energy policies 

is the circular economy indicator, which is provided by the European Commission. Figure 

5  is presenting a comparative view among the values of this indicator in the European 

Union Member States: 

 

Figure 5. Circular economy indicators in the European Union. Source: [23] 

This indicator shows societal behavior related to the circular economy, meaning if 

there is a common practice related to the circular economy in order to protect the environ-

ment like we have the case in Austria, or it shows if there is a lack in such behavior like 

we have the situation in Romania for example. In such a situation, an awareness raining 

campaign is needed in order to draw attention to the importance of this topic. 

A more detailed comparative perspective (at the global level) related to the electronic 

media, which is an important sector in the European Union, is provided by the European 

Commission in Figure 6 : 
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Figure 6. Circular economy in electronic mass media. Source: [24]  

Smart cities manage to gather the best ideas and innovation in order to protect both 

consumers, which are inhabitants of smart cities and the environment. A sustainable ap-

proach is needed in the context of providing better health to the inhabitants of big cities. 

Such aspects are as well a result of a shift in cultural values. People share values related 

to sustainability and to sustainable approaches, taking into account future generations. 

Improving smart cities is a topic bringing together the best experts in business, economics, 

in the legal field, in technology and in social research for evaluating the impact of these 

cities in society. 

5. Discussions 

Discussions related to the research topic might refer to the fact that there is no unitary 

definition of smart cities at the European Union level, meaning there is not only one ac-

ceptance of this concept. Being a new concept, it is still very dynamic and fluid, and it is 

being shaped according to the latest developments at the international level. Given the 

lack of a unitary, unique definition of the concept of smart cities, it is difficult to find a 

harmonized approach, which is valid in each and every country. 

5.1. A Comparison of the Findings with Previous Research 

Application programming interfaces (APIs) for smart cities can be developed in order 

to implement digitalization in cities for the benefit of the consumers. Such applications 

have already been used in smart cities in Finland. More than that, in Finland, the approach 

is to have harmonized applications for smart cities. This ensures comparable data support 

that can be used for improving the life quality of the citizens in smart cities [25]. The best 

practices in Finland in cities such as Helsinki, but as well in Tampere, Espoo and Turku 

are a good example of using technology in the best interest of the consumer, of the citizens 

[26]. The impact of technological development is thus revealed not only in the technology 

sector but as well in the whole society. Positive externalities can thus be achieved, with 

important social benefits and with social value. 
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5.2. Theoretical and Practical Implications of the Research 

At the same time, a common, harmonized basis could be established if this concept 

of applications for smart cities find acceptance. It could be discussed if best practices 

showing the advantages of these technology tools might be used as a source of inspiration 

for some other smart cities in the European Union, needing guidance in order to imple-

ment the concept of smart cities. The City of Barcelona in Spain is another example of a 

smart city using applications for smart cities in order to provide data for companies and 

municipalities or other institutions, making better cooperation between these actors pos-

sible and promoting the use of digitalization for improving life quality [17, 27] (. Projects 

at the European Union level are developed in order to implement the concept of applica-

tion programming interfaces for smart cities. Examples of such projects developed at the 

European Union level are the projects FI-WARE, ICOS (Intelligent/Smart cities Open-

source community) and smart objects for intelligent applications (SOFIA) [17, 27]]. The 

concept has a real success as well beyond Europe, for example, in the United States of 

America, with New York as a best-practice example [17]. These positive experiences 

proved the fact that it is a successful concept, and countries such as Romania, which in-

tend to develop the concept of smart cities at their level, may use such positive experiences 

as best practice. 

5.3. Limitations of the Research 

Possible limitations of the research could be given by the fact that the research is 

performed on a qualitative basis, not a quantitative one. Another limitation is the fact that 

the case-studies-approach covers only specific cases; it cannot be expanded on each and 

every city. Each city has a different practical situation and different policies or criteria for 

defining smart cities. 

Another possible limitation of research could be the lack of comparable data, as the 

field of smart cities is new, and there it is difficult to find harmonized, comparable data in 

this field. 

5.4. Conclusions and Future Perspective of the Research 

Another topic of discussion might is if it is measurable if a city is a smart city or not 

if it accomplishes the status of a smart city if there are any objective, measurable criteria 

for establishing if a city is a smart city or not and if there is general acceptance at the 

European Union level or at a global level regarding the assessment of smart cities and of 

cities aiming to become smart cities. 

The discussion might be developed as well around the idea that not only it lacks a 

common, unitary definition of smart cities worldwide or at the European Union level, 

there is, in fact, no unitary definition of sustainability worldwide. Given the complexity 

of this issue, discussions may clarify what is, in fact, the sustainability of smart cities, how 

it can be evaluated to what extent a smart city is sustainable, to what extent it contributes 

to a sustainable environment if there are any measurable criteria or indicators to answer 

these questions and as well if there is acceptance towards the use of some indicators in 

this field. 

6. Conclusions 

The research findings of the present article validate the research hypothesis that 

smart cities are a visionary concept supporting sustainability as a mindset of the future 

citizens. New business models related to this concept might be implemented by means of 

information technology and of artificial intelligence. 

These tools may contribute to a better future for all the inhabitants of smart cities and 

might have a social impact in improving the quality of life of people living in smart cities. 

The gap between technology-based approaches and human-focused approaches might 

this way disappear, as the two visions can find solutions towards better living conditions. 
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The use of information technology and artificial intelligence for smart cities has a very 

high potential, given the development of the IT sector worldwide. 

The novelty and originality of the present research are given by the interdisciplinary 

research method used in order to evaluate new perspectives related to smart cities in the 

European Union, aiming to achieve sustainability and better life quality for citizens. The 

methods used have a contribution to research, as they use a comparative perspective with 

an international dimension, using the experience of the respondents in a qualitative man-

ner. Case studies show best practice examples for the researched concept that can be used 

by new Member States such as Romania, having less experience with smart cities, but 

wanting to implement this concept. 

The results of the present research can be further developed in future research pro-

jects. The findings of the present research will have an impact on future research articles, 

as the acceptance towards smart cities needs to be assessed before implementing measures 

related to the support and financing of smart cities. The acceptance of citizens towards 

these new measures needs as well to be assessed. Such additional research will for sure 

be needed in the future, given the impact novelty of the subject and the dynamics of smart 

cities in the European Union, a project aiming at better living conditions for people living 

in these cities. Given this context, it is a good opportunity to ensure collaboration between 

research and practice. This way, a strong impact of research beyond academia is achieved, 

an impact in the society contributing to improving the values and the standards of society 

and creating a new mindset in accordance with new, modern visions based on sustaina-

bility. 

Author Contributions: Conceptualization, A. -M. I. S.; Data curation, A. T. and A. -M. I. S.; Formal 

analysis, A. T. and A. -M. I. S.; Investigation, A. T. and A. -M. I. S.; Methodology, A. T. and A. -M. 

I. S.; Supervision, A. T.; Validation, A. T.; Writing – original draft, A. -M. I. S.; Review of original 

draft A. T.; Writing – review & editing A. -M. I. S. and A. T.. All authors have read and agreed to 

the published version of the manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 

study. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. United Nations. The 2030 Agenda for Sustainable Development. 2015. Available online: 

https://sustainabledevelopment.un.org/hlpf/2018 (accessed on 31 December 2018). 

2. EEA. Urban Environment, European Environment Agency. 2017. Available online: 

http://www.eea.europa.eu/themes/urban/intro (accessed on 20 January 2017). 

3. EC. Energy and Smart Cities. 2018. Available online: https://ec.europa.eu/energy/en/topics/technology-and-innovation/energy-

and-smart-cities (accessed on 10 December 2018). 

4. EC. Buildings. 2018. Available online: https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings (accessed on 10 

December 2018). 

5. European Commission. Towards an Integrated Strategic Energy Technology (SET) Plan: Accelerating the European Energy 

System Transformation. In Communication from the Commission C; European Commission: Brussels, Belgium, 2015; 6317 final. 

6. Bakıcı, T.; Almirall, E.; Wareham, J. A Smart City Initiative: The Case of Barcelona. J. Knowl. Econ. 2012, 4, 135–148. 

7. Odintsova, S.A.; Kenesova, N.T.; Sarsekeyeva, Z.E. Information Technology: Definition, Essence and content of the concept. 

Educ. Sci. Bord. 2013, 4, 107–109. 

8. Turcu, C. Re-thinking sustainability indicators: Local perspectives of urban sustainability. J. Environ. Plan. Manag. 2013, 56, 695–

719. 

9. Verma, P.; Raghubanshi, A.S. Urban sustainability indicators: Challenges and opportunities. Ecol. Indic. 2018, 93, 282–291. 

10. Escribano, M.; Díaz-Caro, C.; Mesias, F.J. A participative approach to develop sustainability indicators for dehesa agroforestry 

farms. Sci. Total Environ. 2018, 640, 89–97. 

11. Pelau, C.; Pop, N.A. Implications for the energy policy derived from the relation between the cultural dimensions of Hofstede’s 

model and the consumption of renewable energies. Energy Policy 2018, 118, 160–168. 



Smart Cities 2021, 4 252 
 

12. Tanţău, A.D.; Nichifor, M.A. Consumer Behavior and Perception on the Renewable Energy Instalments. Case Study: Wind 

Energy in Romania and the Netherlands. 6th International Symposium on Environmental Management and Material Flow 

Management. Available online: www.emfm.tf.bor.ac.rs (accessed on 10 January 2019). 

13. Tantau, A.D.; Maassen, M.A.; Fratila, L. Models for Analyzing the Dependencies between Indicators for a Circular Economy in 

the European Union. Sustainability 2018, 10, 2141, doi:10.3390/su10072141. 

14. Dinu, V., Sǎvoiu, Gh. and Dabija, D.-C., 2016. A concepe, a redacta și a publica un articol știinţific: o abordare în contextul 

cercetǎrii economice. București: Editura ASE (Translation: How to write and publish a research article; Bucharest, 

ASE). 
15. O’Dwyer, E.; Pan, I.; Acha, S.; Shah, N. Smart energy systems for sustainable smart cities: Current developments, trends and 

future directions. Appl. Energy 2019, 237, 581–597. 

16. Lacinak, M.; Ristvej, J. Smart city, safety and security. Procedia Eng. 2017, 192, 522–527. 

17. Stadt Wien. 2019. Available online: https://smartcity.wien.gv.at/site/buergerinnen/ (accessed on 18 January 2019). 

18. BBVA API_Market. 2021. Available online: www.bbvaapimarket.com/en/api-world/how-apis-are-powering-smart-cities/ 

(accessed on 28 January 2021). 

19. Smart City Graz. 2021. Available online: www.smartcitygraz.at (accessed on 30 January 2021). 

20. Hammerl, B. Smart City Labs als Möglichkeitsraum für technologische und soziale Innovationen zur Steigerung der 

Lebensqualität in Städten. In Proceedings of the REAL CORP 2014 Tagungsband, Vienna, Austria, 21–23 May 2014; ISBN 978-

3-9503110-6-8 (CD-ROM), ISBN 978-3-9503110-7-5 (Print). Available online: http://www.corp.at (accessed on 14 January 2021). 

21. Smart City Romania Association. Available online: http://romaniansmartcity.ro/2017/07/26/cluj-napoca-un-viitor-smart-city/ 

(accessed on 18 January 2019). 

22. Oradea. O strategie pentru un oraş inteligent: Oradea Smart City. 2021. (Translation: Oradea – A strategy  for a smart city) 

Available online: www.oradea.ro/stiri-oradea/o-strategie-pentru-un-oras-inteligent-oradea-smart-city (accessed on 29 

December 2020). 

23. EC. Societal Behaviours|Eco-Innovation Action Plan (europa.eu). 2020. Available online: 

https://ec.europa.eu/environment/ecoap/indicators/societal-behaviours_en (accessed on 17 November 2020). 

24. EC (2021), ec.europa.eu/environment/ecoap/indicators/societal-behaviours_en (accessed 17 January 2021). 
25. Data Business Finland. Fast-Track to Getting Started with Open Smart City APIs. 2021. Available online: www.databusi-

ness.fi/en/News/fast-track-to-getting-started-with-open-smart-city-apis/DataBusiness (accessed on 27 January 2021). 

26. Data Business Finland. 2021. Available online: www.databusiness.fi/content/uploads/2017/10/20171109_HarmonisedSmartCit-

yAPIs_WEB.pdf (accessed on 27 January 2021). 

27. European Data Portal. Open Smart City APIs, Portalul European De Date (europeandataportal.eu). 2021. Available online: 

www.europeandataportal.eu/ro/news/open-smart-city-apis (accessed on 27 January 2021). 


