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Abstract: This paper aims to stress the nexus between sustainable development, economic freedom 
and local participatory democracy in 21 European smart cities. The development of smart cities is 
strongly correlated with technological advancements and improved access to public services for all 
residents. Furthermore, smart cities are characterized by efficient management of social, economic 
and environmental resources and a strong partnership between the public and private sectors. The 
paper aims to map the dynamics of local participatory democracy in European smart cities and to 
identify several relevant predictors of local participatory democracy. The sample is represented by 
21 European capitals (20 EU countries plus UK), which are included in the Smart City Index (SCI). 
Using the quantitative design based on both statistical regressions and structural equations 
modelling (SEM), the paper shows positive statistical correlation between economic factors, 
sustainable development, political culture, education and the level of local participatory democracy. 
Besides the exogenous variables, the study emphasized the main priority areas, which might be seen 
as urgent issues for local governments. The conclusion of the paper underlines the fact that 
economic freedom, sustainable development, upper secondary education, affordable housing and 
an increased level of citizens’ engagement could predict further evolutions of the local participatory 
democracy in 21 European capitals.  

Keywords: local participatory democracy; economic freedom; sustainable development; political 
culture; education; priority areas in smart cities 

 

1. Introduction 

This paper highlights the nexus between economic freedom, sustainable development and local 
participatory democracy in European smart cities. An important aspect of social and political sciences 
is represented by the challenges in the structure of local democracy. Technological advancement and 
economic opportunities have created premises for emerging a new urban form of social and political 
interconnections: smart cities. The emerging of the smart cities around the world is an important 
social and political both challenge and opportunity of the new millennium. Technological 
advancement and economic progress might be seen as an important vector of smart cities’ 
development. ICT’ networks and business freedom facilitated the development of these social, 
economic and urban areas. Moreover, smart cities are seen as structures based on the complex 
interrelations between political institutions, economic agents and citizens using technological tools. 
This complex network of interactions facilitated both the flow of information and decisions regarding 
the social, architectural and physical form of the city. In this respect, citizens should play an important 
role in local decision-making and assessment of the local governmental performance [1] (p. 482). In 
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order to estimate the dynamics of the participatory democracy in European smart cities, the paper 
uses a quantitative design, based on secondary statistical data related to sustainable development, 
economic freedom, the level of national democracy and political culture, the proportion of European 
capitals’ residents with upper secondary education and the main priority areas specific to smart cities 
local governments. The paper is structured into four sections that present a systematic review of the 
academic literature regarding development, political participation and governance in smart cities. 
These sections include methodological considerations, research results and a series of interpretations 
and detailed statistical analysis.  

Participatory Democracy, Sustainable Development and Governance in Smart Cities. A Brief Systematic 
Literature Review  

The beginning of the millennium is characterized by rapid urbanization. This fact creates issues, 
challenges and also opportunities for a new concept and a new social reality: smart city. From the 
mid of the XX-th century to the beginning of the XXI-st century, more than half of the world’s 
population has migrated to urban areas [2]. In this context, “the urbanization, growth and associated 
problems of modern cities, coupled with the rapid development of new ICT, has enabled us to first 
envisage the smart cities concept, and now to begin to build smart cities, which is seen as the future 
form for cities” [3] (p. 2). Although the concept of “smart city” can be seen as a fuzzy concept, in 
academic literature there are several significant definitions which could clarify the meaning and the 
reality described through this concept. Thus, a smart city can be defined as: “a high-tech intensive 
and advanced city that connects people, information and city elements using new technologies to 
create a sustainable, greener city, competitive and innovative commerce, and an increased life 
quality” [4] or “using all available technology and resources in an intelligent and coordinated manner 
to develop urban centres that are at once integrated, habitable, and sustainable” [5].  

In connection with these theoretical assumptions, we agree with the fact that a smart city 
represents the social community based on “networked infrastructure that enables political efficiency, 
social and cultural development”, which emphasizes the “business-led urban development and 
creative activities for the promotion of urban growth” and protect “the natural capital as a strategic 
component for the future” [6] (p. 11). The model of a smart city based on interconnectivity places the 
citizen at the centre of political and decision-making activities. Related to this idea, scholars 
underlined that “a smart city is an ultra-modern urban area that addresses the needs of businesses, 
institutions, and especially citizens” [7] (p.46). Regarding human prosperity and further sustainable 
development, smart cities are defined by several features such as quality of life, social, economic and 
environmental sustainability, economic progress and smartness and urbanization defined in terms 
of infrastructure and governance [8–12]. Moreover, smart cities are defined in terms of 
interconnectivity, sustainability, comfort attractiveness and secure social and natural environment 
[13–16].  

By integrating the conceptual frameworks with a series of social and political implications, 
scholars have stressed that the core of defining smart cities lies in synchronous interaction among 
three factors: technological, human and institutional factors [17,18]. Regarding the integration of 
human resources, researchers proposed a process based on the interaction between learning, 
partnership and empowerment. In this respect, “citizens and stakeholders first provide the opinions, 
views, visions, fears, desires, and empirical knowledge that feeds the subsequent stages of the 
process.” [19] (p. 45).  

Concerning the theoretical aspects of smart cities, governance assumes a significant role in social 
and political dimensions. The scientific literature regarding governance in smart cities is quite 
extensive, with the majority of studies focusing on identifying local governance components and 
outcomes. Scholars presented that local governance in smart cities is based on: stakeholders, 
structures and organizations, processes, roles and responsibilities, technology and data, legislation 
and policies and exchange arrangements [20] (p.11). The relevant aspects of smart cities’ governance 
are related to good administration, good policy, innovative decision-making processes, innovative 
organizations and networks [21–23]. In this context, we can underline the fact that “factors for 
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successful smart cities include the active participation of citizenry to create a sense of ownership and 
commitment, local level coordination to ensure the integration of solutions across the portfolio of 
initiatives and participation of local governments in networks to share knowledge and experiences” 
[24] (p. 3). The core of local governance in smart cities should be represented by the interactions of 
collaborative governance with residents’ participation and civic engagement [25–30]. This complex 
correlation between residents, environment, local government and other stakeholders could be 
structured in several social and political fields such as public communication, governance, 
management and administration, quality of life and lifestyle environment and sustainability 
economy and finances [31]. Political participation and involvement in decision-making remain the 
main goals of the local government in smart cities [32]. “Citizens-centricity” is the “core concept that 
defines participatory democracy in smart cities. Thus, “the increased focus on citizens enables 
stronger citizen engagement based on collaboration, participation, and community empowerment” 
[22] (p. 147).  

The most important aspects, found in academic literature, which are strongly related to smart 
cities’ governance are represented by sustainable development and the active involvement of 
residents in decision-making processes and community affairs [33–38]. Accountability and adaptive 
governance should be the features of public management in smart cities [39,40]. However, we argue 
that “the governance challenges of smart cities are many and at one level these include issues of 
digital inclusion, inclusive delivery of public services, new forms of participation in the decision-
making or transparent governance, among others” [41] (p. 797).  

The link between sustainable development and democracy is quite complex, being based on 
multiple economic, social and political interdependencies. In order to argue the role played by 
sustainable development in local smart city governance, we agree that democratic governance “refers 
to public participation, culture, and political mobilization” [42] (p.185). The relationship between 
democracy, public participation and sustainable development depends on the structure of the 
political institutions, geographical position, social and political mentalities and the strongest social 
and civic partnerships for achieving the SDGs goals [43–50].  

An important function of democratic regimes consists in creating opportunities for the free 
market, economic freedom and entrepreneurship. Sustainable cities should emphasize the correlation 
between economic development, entrepreneurship and citizens’ involvement in public affairs. 
Economic freedom and entrepreneurship should be seen as relevant components of a smart economy 
in smart cities [51–60]. Economic freedom is strongly related to the quality of life and political rights 
[61] and creates premises for seeing citizens as co-participants in the decision-making process [62–
65]. In this respect, residents are seen in terms of social capital. Social capital is defined as a key-
concept and important feature for providing participatory democracy in smart cities [66].  

Overall, participatory democracy could contain an ideological perspective [67,68] and refers to 
the active involvement of citizens in the optimal solving of social issues and needs. Although 
economic factors [69] are relevant in shaping a good model of participatory governance, in practice, 
there are several limitations and weaknesses. Thus, critics of participatory democracy sustain that 
“not only does participatory democracy as a political project pursue multiple objectives (restoring 
public trust, opening up the decision-making process, providing information, fostering social change, 
including citizens, etc.)[...]Furthermore, because participatory democracy has produced small-scale 
changes that are not very spectacular, the overall transformation remains incremental” [70] (p. 228). 
Other critics of participatory democracy are related to limited EU political institutions in creating an 
adequate framework of civic participation [71], the presence of a technocrat or managerial political 
process in many contemporary societies [72] or the absence of critical civic engagement [73]. 
Regarding participatory democracy in smart cities, scholars discussed smart citizenship, political 
debates using e-technologies, proposals for local budgets and urban plans [74–76]. In most cities, local 
participatory democracy is related to participatory budgeting, community funds at the city level, and 
establishing public-private negotiations and solutions regarding public finances [77–86]. Being based 
on civic culture and solid social and political education [87–90], participatory democracy remains a 
political activity which gives people “the sense of involvement and investment in a project” [91] 
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(p.48). Moreover, human development, civil society, deliberation and political participation remain 
the “optimum formula” of local participatory democracy [92].  

2. Materials and Methods 

Following the theoretical dimension, this empirical study shows the relation between 
sustainable development, economic freedom and participatory democracy in European smart cities. 
We introduced a specific measure for local participatory democracy based on several components 
such as accessibility to local government information, residents’ contribution to local decision-
making and resident’s feedback on local government projects. This section of the study introduces 
the theoretical research design, data and procedures, research methods and tools used for explaining 
the dynamics of the local participatory democracy in European smart cities.  

2.1. Theoretical Research Design. Objectives, Questions and Hypothesis 

In order to explain the relationship between political, cultural and economic factors in the field 
of participatory democracy at the local level in European smart cities, we start the current analytical 
approach using several research questions: 1. How extensive is the participation of residents in local 
government in European smart cities? 2. What is the correlation between SDGs acquisition and the 
dynamics of local participatory democracy in European smart cities? 3. What is the impact of 
economic freedom and entrepreneurship in the field of residents’ participation on local decision-
making? 4. How could be influenced political participation in local government in European smart 
cities by the levels of the national democracy and political culture? 5. Are educated residents from 
European smart cities more prone to participate on local decision-making than other social 
categories?  

Using secondary statistical data, this paper aims to create a comprehensive and exploratory 
model of understanding the level of political participation at the local level in European smart cities. 
In this respect, both normative and empirical levels are covered by the following research objectives:  

Objective 1 (O1): to map the evolution of the resident’s access to public information, involvement 
in decision-making and assessment of the local government policies in European smart cities.  

O2: to estimate the correlation between economic determinants and the level of local 
participatory democracy in European smart cities. 

O3: to analyze the influence of the SDGs in shaping a model of local participatory democracy in 
European smart cities 

O4: to measure the magnitude of the correlation between the residents’ education and the level 
of local participatory democracy in European smart cities 

O5: to predict the further evolutions of the local participatory democracy in European smart 
cities. 

Related to the research questions and objectives, this paper aims to test several research 
hypotheses:  

Hypothseis1 (H1): An increased level of economic freedom is strongly related to an increased level of residents’ 
participation in decision-making at the local government in European smart cities.  

H2: The level of national democracy is strongly related to the resident’s participation in public affairs in local 
governments.  

H3: An increased level of SDGs achievement predict the dynamics of the residents’ participation in decision-
making and assessment of the local public projects in European smart cities.  

H4: An increased level of education is positively correlated with an increased level of residents’ information, 
participation and assessment of the public projects in European smart cities.  
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2.2. Quantitative Data, Research Methods and Statistical Design 

Using available secondary statistical data from statistical and academic sources, this paper 
correlates the dependent variables represented by: residents’ access to public information, residents’ 
participation in decision-making and resident’s assessment of the local public projects with several 
social, economic and political factors represented by: the level of country GDP, GDP/capita, economic 
freedom, political culture and democracy, education and sustainable development. The analytical 
model tests the association between all these dependent variables with the degree of social inclusion 
and human development. Data related to residents’ access to public information, residents’ 
participation in decision-making and residents’ assessment of the local public projects were collected 
from IMD World Competitiveness Center [93], an academic research centre which provides data and 
outcomes related to how countries and enterprises achieve future prosperity. In this respect, IMD 
World Competitiveness Center provides an aggregate statistical index of the Smart Cities (Smart 
Cities Index) in 118 units from different geographical areas. The main components of the Smart Cities 
Index are structure and technologies. In the field of the structures of the smart-cities, researchers used 
variables such as health and safety, mobility, activities, opportunities (work and school) and 
governance. We collected data from governance related to: 1. Accessibility of public information 
(information on local government decisions is easily accessible); 2. Residents’ participation in local 
decision-making (residents contribute to the decision-making of local government); 3. Residents’ 
assessment of public projects (residents provide feedback on local government projects). These 
variables are measured on a scale between 0 and 100. The highest values (> 50) reflect that there is an 
important impact on the citizens in the field of local government. Besides these variables, we were 
interested to estimate the importance of public projects in the residents ‘life. In order to complete this 
perspective, we collected data related to priority areas in European smart cities. Statistical data based 
on a list of 15 indicators represent the most urgent issues perceived by the residents of smart cities. 
IMD World Competitiveness Center provides the percentages of the respondents in each area. The 
highest values reflect an urgent priority for the city. Taking into consideration these remarks, we used 
as urgent issues in smart cities the following priority areas (PA): PA1: Affordable Housing; PA2: Air 
Pollution; PA3: Security; PA4: Road Congestion; PA5: Unemployment; PA6: Health Services; PA7: 
Fulfiling Employment; PA8: Recycling; PA9: Corruption; PA10: Green Spaces; PA11: Public Transport; 
PA12: School Education; PA13: Social Mobility; PA14: Basic Amelities; P15: Citizen Engagement.  

Statistical data related to GDP/ capita were collected from World Bank [94]. Also, in correlation 
with GDP/ capita, we used Economic Freedom as an important economic determinant. Economic 
Freedom is a statistical aggregate measure of the economic components: fiscal health, business 
freedom, labour freedom, monetary freedom, trade freedom, investment freedom and fiscal freedom. 
The indicator is provided by Heritage Foundation [95] on a scale measurement between 0 and 100. 
Upper quantitative values reflect a high degree of economic freedom in the observed statistical units. 
Political culture and the Index of Democracy are provided by the international think-tank The 
Economist Intelligence Unit (EIU) [96] on a scale measured between 1 and 10. EIU is ranking countries 
by the quality of democracy using the following significances: values between 0 and 4.00 are specific 
for authoritarian regimes; values between 4.01 and 6.00 are characteristic of hybrid political regimes; 
values between 6.01 and 8.00 define flawed democracy; values between 8.01 and 10 are specific for 
full democratic regimes. The Sustainable Development Index measured by the level of SDGs 
achievement is collected from Sustainable Development Report [97] on a scale between 0 and 100. 
The highest score of the Sustainable Development Index reflects an optimal level of achieving the 
SDGs in accordance with The 2030 Agenda for Sustainable Development. Regarding the educational 
level, data were collected from the official database of Eurostat [98] and referred to people with at 
least an upper secondary education. Thus, this variable measures the cumulative proportion of 
citizens with secondary and tertiary education in European countries. Values represent the 
proportion of the population from 0 to 100. Social inclusion is a statistical indicator developed by the 
Global Green Growth Institute [99], which measures the level of achieving sustainability targets by 
The 2030 Agenda for Sustainable Development and the Paris Climate Agreement. Social inclusion reflects 
the level of integration and access to basic services, being measured on a statistical scale between 0 
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(the absence of inclusion) and 100 (total integration of the citizens in sustainable societies). For testing 
the social capital theory of democracy we used the measures of the Human Development Index, as a 
ratio index between 0 and 1, where the highest values (> 0.8) are relevant for developed countries. 
The composite indicator and the quantitative values are developed by United Nations Development 
Programme (UNDP) [100]. Starting with these qualitative descriptions of the research data, Table 1 
presents the research variables, their symbols, units of measurement and available data sources:  

Table 1. Research Variables. 

Variables Symbol  
Unit  

of 
Measurement 

Data Source 

Accessibility of the Local 
Government Information 

AI [0-100] Smart Cities Index  

Residents’ Participation to 
Decision- Making 

RDM 
[0-100] Smart Cities Index 

Residents’ Assessments of the Local 
Government Projects 

RA 
[0-100] Smart Cities Index 

GDP/Capita GDP $/ capita World bank  

Human Development Index HDI 
[0-1] United Nations 

Development Programme  

Sustainable Development Index SDI 
[0-100] Sustainable Development             

Report 
Education LE [0-100] Eurostat 

Democracy Index DI 
[0-10] The Economist Intelligence 

Unit 
Economic Freedom EF [0-100] Heritage Foundation 

Social Inclusion SI 
[0-100] Global Green Growth 

Institute 

Political Culture PC 
[0-10] The Economist Intelligence 

Unit 

Priorities Areas in Smart-Cities PA [0-100] Smart Cities Index 

Local Participatory Democracy LPD 
[0-100] Authors ‘estimation based 

on secondary statistical 
data 

The sample of analysis is represented by 21 European capitals (20 EU countries plus UK). We 
have chosen only the capitals as emblematic examples of smart cities. We used in the analysis only 
countries in which were registered statistical data related to the Smart Cities Index. Table 2 shows 
the structure of the sample and the smart cities included in the current analysis: 

Table 2. The sample of analysis. 21 Smart Cities from EU countries. 

Smart Cities 
EU-27 

Country 
Geographical position of the 

country  

Amsterdam Netherlands Western Europe 
Athens Greece Southern Europe 
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Berlin Germany Western Europe  
Bratislava Slovakia Central Europe 
Brussels Belgium Western Europe 

Bucharest Romania Eastern Europe 
Budapest Hungary Eastern Europe 

Copenhagen Denmark Nordic Europe 
Dublin Ireland Western Europe 

Helsinki Finland Nordic Europe 
Lisbon Portugal Southern Europe 
London UK Western Europe 
Madrid Spain Southern Europe 

Paris France Western Europe 

Prague 
Czech 

Republic 
Central and Eastern Europe 

Rome Italy Southern Europe 
Sofia Bulgaria Eastern Europe 

Stockholm Sweden Nordic Europe 
Tallinn Estonia Nordic Europe/ Baltic states 
Vienna Austria Central Europe 

Warsaw Poland Eastern Europe 

Data were analyzed in a long-term statistical series between 2015 and 2022. We used it as starting 
point in the analysis the year 2015, taking into consideration the fact that in 2015 UN adopted The 
2030 Agenda for Sustainable Development. Data are limited of the available secondary sources for the 
year 2022. Only for several statistical indicators are available statistical measurements for the current 
year (2023). 

Regarding the statistical design, we used both elements of descriptive and inferential statistics. 
For describing central tendencies and the dispersion of the variables we used descriptive statistics 
and we tested the normality of the statistical distributions through the Kolmogorov-Smirnov test. For 
all the variables included in the analysis, we obtained normal values of the Kolmogorov-Smirnov test 
of normality with p > 0.05. Taking into account this aspects, we used a quantitative research design 
based on linear regression, non-linear regression and Structural Equations Modelling (SEM) for 
explaining the multiple interactions between dependent and independent variables.  

Following the methodological premises, the paper developed a specific measure of local 
participatory democracy taking into account statistical data available for residents’ information, 
participation in decision-making and assessment of the political projects in smart cities. Thus, we 
used the harmonic mean between three variables: accessibility of the local government information, 
residents’ participation in decision- making and residents’ assessments of the local government 
projects. We used the harmonic mean for creating the index of the local participatory democracy 
(LPD), taking into consideration the fact that the dependent variables had different proportions and 
ratios in defining the level of the residents’ participation in local governance in smart cities. Moreover, 
through this measure (harmonic mean) we aimed to underline the averaging rates of chance in the 
field of citizens ‘information, participation in public decisions and assessment of public policies. In 
this respect, we use the following measure for estimating the level of the local participatory 
democracy in each smart city included in the sample: � = �∑ � 1������� = �( 1�� + 1�� + ⋯ + 1��)  (1)
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where N= number of observations; X1,n= values of the variable X.  
Starting with the canonical form of the harmonic mean, we proposed the following measure of 

the local participatory democracy (LPD):  ��� = 3( 1��� + 1���� + 1���  ) (2)

where AI= Accessibility of the Local Government Information; RDM= Residents’ Participation to 
Decision-Making and RA= Residents’ Assessments of the Local Government Projects.   

Using the multiple linear equations of regression we aim to estimate the main predictors which 
are relevant for explaining the dynamics of the local participatory democracy in 21 European capitals. 
In this respect, the general model for multiple linear equation is:  

Let be X, Y- variables and  � = {�� … ��} ��� � = {�� … . �� } ��� �, � ∈ �,   
Yi= f(��), where Y- dependent variable and X- independent variable (3)�� = � + ��� + ���, where Y- dependent variable, X- independent variable; ���- residuals 

(4)

If Y is the dependent variable and X1…Xn several independent variables (factors) we can 
determine from (3) and (4) that the Multiple Linear Equation of Regression is: �� = � + ���� +  ���� + ⋯ + ���� + ��� (5)

By this quantitative model of regression, we used the following multiple equation:  ��� = � + �� × ��� + �� × ��� + ⋯ + �� × �� + ��� (6)

For estimating the indirect effects of the predictors (X1,n) in the sphere of the dependent variables 
(��) we used a nonlinear equation of regression like:  �� = ����� +  ������� + ⋯ + ���� + �  (7)

In correlation with this nonlinear model, we used polynomial regression equations as cubic and 
quadratic models:  �� = ����� +  ����� + ���� + �  (8)�� = ����� + ���� + �  (9)

These mathematical models are useful for understanding both direct and indirect effects of the 
social, economic and political factors in the sphere of local participatory democracy in European 
smart cities. Our dependent variables are represented by the accessibility of the local government 
information (AI), residents’ participation in decision-making (RDM) and residents’ assessments of 
the local government projects. Also, we used as a dependent variable our index of local participatory 
democracy based on the calculus of the harmonic mean between these variables.  

The main factors (independent variables) which are related to local participatory democracy are 
represented by: Human Development Index (HDI), Sustainable Development Index (SDI), Level of 
Education (ED), Democracy Index (DI), Economic Freedom (EF) Social Inclusion (SI) and Political 
Culture (PC). Moreover, the following section details the empirical findings and the correlations 
between statistical results and the theoretical perspectives presented in the first section of the paper. 
Empirical results are configured according to the methodological guidelines. For explanations and 
argumentation, we used only significant statistical results with a very high level of likelihood. All the 
empirical results presented within the paper are significant, with p≤ 0.05.    
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3. Results 

This section of the study presents the empirical findings related to the research objectives. We 
use four subsections for presenting the map of local participatory democracy in 21 European smart 
cities, the relation between economic determinants and an increased level of residents’ participation 
in public decision-making and indirect effects generated by the political culture and economy in the 
field of local participatory democracy. Moreover, we aim to develop and explain the impact of the 
Priorities Areas (PA) in the field of residents’ interest in political participation. In order to 
demonstrate the economic impact in the field of local participatory democracy we observed that a 
high level of the country's sustainable development is an important factor associated with political 
participation. The interaction between sustainable development, economic freedom, an increased 
level of national democracy and upper secondary education could be seen as the “core” of the local 
participatory democracy in 21 European smart cities.   

3.1. Mapping Local Participatory Democracy in 21 European Smart Cities   

As we have pointed out in the first section of the paper, local participatory democracy is an 
important variable for understanding residents' behaviour and interest in public affairs at the local 
level. Using geographical classification we have estimated the measures of the central tendency and 
dispersion related to each research variable. Regarding the sample (n=21) during 7 years, we observed 
that 71.4% of the smart cities are characterized by an increased level of accessibility to the local 
government information (AI >50), 19% of the smart cities are characterized by an increased level of 
resident’s participation to decision-making (RDM> 50.10) and 52.4 of the smart cities are 
characterized by an increased level of residents’ assessment of the local government projects (RA> 
50). In this respect, political participation in local public affairs might be seen in terms of political 
information and assessments of the local government's public policies. Regarding our composite 
measure of the local participatory democracy (LPD) we estimated that in 52.4% of the smart cities 
included in the sample statistical values are relevant for an increased level of residents’ participation 
in local public affairs (LPD> 50.64). Figure 1 shows the circular averages for Accessibility of the Local 
Government Information, Residents’ Participation to Decision- Making and Residents’ Assessments 
of the Local Government Projects.  

 
Figure 1. Average values for Accessibility of the Local Government Information, Residents’ 
Participation to Decision- Making and Residents’ Assessments of the Local Government Projects. 
Source of data: Smart Cities Index: https://imd.cld.bz/Smart-City-Index-2021/38/ (accessed on 10 June 
2023). 

Regarding the dependent and independent research variables, there are significant statistical 
differences by geographical region. Smart cities from Nordic countries are more prone to have 
increased values in the field of accessibility to local government information. The highest values are 
registered in Nordic smart cities (�̅ = 64.2;  � = 3.31) and the lowest values are registered in Southern 
European smart cities (�̅ = 47.15;  � = 7.94). Besides the geographical disparities between North and 
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South, we estimated the statistical differences between Western Europe (�̅ = 58.58;  � = 4.35) and 
Eastern European smart cities (�̅ = 53.23;  � = 10.45). Eastern and Southern European smart cities 
are characterized by a high level of variance in the field of accessibility to local government 
information. In the field of political participation in local decision-making, we stressed the fact that 
residents of Nordic (�̅ = 51.8;  � = 9.59) and Western (�̅ = 46.37;  � = 4.84) European smart cities are 
more likely to participate in local governance than other geographical areas. In this hierarchical 
approach, the second place is specific for smart cities from Western European countries ( �̅ =52.06;  � = 5.00). There are no significant statistical differences between values of the LPD from 
Central ( �̅ = 46.18;  � = 13.94 ) and Eastern European smart cities ( �̅ = 44.62;  � = 11.25, � =7.93, � = 0.04). The smallest values of the LPD are registered in Southern European smart cities (�̅ =36.02;  � = 7.73). In correlation with these tendencies related to LPD, the national democracy index 
(DI) registered the highest values both in Northern (�̅ = 8.88;  � = 0.69) and Western European 
countries (�̅ = 8.45;  � = 0.54). Similar statistical values were estimated in the field of political culture. 
Analysing the results obtained, it is found that 42.9 % of the political systems included in the sample 
are full democracies and 57.1% are defined as flawed democracies. Taking into account the relevance 
of the quality of the national democracy in the field of residents’ participation in public affairs, the 
participatory political culture is met in 23.8% of the countries included in the sample. Even though 
most of the countries are flawed democracies, economic parameters indicate progress in the field of 
GDP/ capita and economic freedom. Confirming the fact that Nordic and Western systems are more 
likely to develop democratic and civic practices, empirical findings reflect significant differences 
between these geographical regions and the Southern and Central-Eastern parts of the EU. In this 
respect, statistical values reflect the highest rates of economic freedom, with average values > 70. 
However, the lowest rates of economic freedom are met in Southern and Eastern Europe, with 
average values between [64.57; 67.44]. Regarding the level of social inclusion, data highlite several 
issues in providing a better level of citizens’ integration in social, economic and political activities in 
Eastern European’countries (�̅ = 82.4;  � = 2.7). In the rest of the countries, the percentage of social 
inclusion is above 87%. In the field of education, all political systems registered close values between 
82.12 in Western European countries and 87.21 in the Central part of Europe. Table 3 shows the 
central tendency values for the dependent and independent variables:  

Table 3. Descriptive statistics for research variables. Mean Values and Standard Deviations (2015-
2022) 1. 

  Western Europe 
Northern 
Europe 

Southern 
Europe 

Central Europe 
Eastern 
Europe 

Variables Mean 
Std. 
Dev. 

Mean 
Std. 
Dev. 

Mean 
Std. 
Dev. 

Mean 
Std. 
Dev. 

Mean 
Std. 
Dev. 

Accessibility of the   
Local Government 

Information 
58.58 ±4.35 64.2 ±3.31 47.15 ±7.94 52.63 ±15.31 53.23 ±10.45 

Residents’ 
Participation to 

Decision- Making 
46.37 ±4.84 51.8 ±9.59 28.95 ±9.07 39.93 ±13.82 36.48 ±11.6 

Residents’ 
Assessments of the 
Local Government  

Projects 

52.9 ±6.58 60.43 ±6.5 37.1 ±4.83 48.1 ±12.82 48.05 ±10.66 

GDP/Capita 
54738.2

5 
±18272.

27 
47301.5 

±8800.7
4 

33669.2
9 

±5092.3
2 

37670.9
8 

±14885.
7 

30602 
±1419.6

6 
Human 

Development Index 
0.9 ±0.03 0.9 ±0.04 0.88 ±0.05 0.94 ±0.01 0.9 ±0.03 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 August 2023                   doi:10.20944/preprints202308.0185.v1

https://doi.org/10.20944/preprints202308.0185.v1


 11 

 

Sustainable 
Development  

Index 
81.35 ±0.81 84.35 ±2.11 77.51 ±1.78 78.62 ±4.65 78.04 ±2.33 

Education 82.12 ±2.59 86.76 ±4.71 82.59 ±6.84 87.21 ±6.11 87.07 ±3.54 
Democracy Index 8.45 ±0.54 8.88 ±0.69 7.79 ±0.32 7.66 ±0.69 6.77 ±0.28 

Economic Freedom 73.71 ±6.01 77.09 ±1.03 64.57 ±3.92 72.17 ±1.95 67.44 ±1.13 
Social Inclusion 91.08 ±1.65 90.75 ±3.18 88.14 ±2.77 87.29 ±5.58 82.4 ±2.7 
Political Culture 7.92 ±1.02 8.75 ±1.35 7.66 ±0.32 6.32 ±1.54 5.32 ±1.08 

Local Participatory           
Democracy 

52.06 ±5.00 57.94 ±5.73 36.02 ±7.73 46.18 ±13.94 44.62 ±11.25 

1 Sources of data: Accessibility of the Local Government Information, Residents’ Participation to Decision- 
Making and Residents’ Assessments of the Local Government Projects from: https://imd.cld.bz/Smart-City-
Index-2021/38/ (accessed on 10 June 2023); GDP/ capita from: 
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD.ZG?view=chart (accessed on 5 June 2023); Human 
Development Index from: https://hdr.undp.org/(accesed on 15 June 2023); Sustainable Development Index from: 
https://dashboards.sdgindex.org/(accesed on 5 June 2023); Education from 
Eurostat:https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20221026-1 (accessed on 15 June 
2023); Democracy Index and Political Culture from: https://www.eiu.com/n/ (accessed on 25 May 2023); 
Economic Freedom from: https://www.heritage.org/index (accessed on 25 May 2023); Social Inclusion from: 
https://gggi-simtool-demo.herokuapp.com/(accessed on 5 June 2023). 

Regarding the accessibility of the local government information’ statistical measures, the first 
quartile (Q1= 50.45) included the following smart cities: Sofia (AI=35), Rome (AI= 39.6), Bucharest 
(AI=39.9), Athens (AI= 41.6) and Budapest (AI=50). In the third quartile, the highest values associated 
with the accessibility of local government information (Q3= 62.75) are met in the following smart 
cities: Amsterdam (AI= 62.9), Stockholm (AI= 63.4), London (AI=64), Copenhagen (AI= 64.2) and 
Tallinn (AI=68.6). Figure 2 shows the average values for residents’ participation in the political 
process at the local level:  

 

Figure 2. Average values for Accessibility of the Local Government Information, Residents’ 
Participation to Decision- Making and Residents’ Assessments of the Local Government Projects in 
21 European Smart Cities. Source of data: Smart Cities Index: https://imd.cld.bz/Smart-City-Index-
2021/38/ (accessed on 10 June 2023). 
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In the case of the residents’ participation in decision-making, the first quartile (Q1=34.1) included 
cities like Rome (RDM=21.1), Athens (RDM= 21.3), Bucharest (RDM= 22.8), Sofia (RDM= 24.2) and 
Budapest (RDM= 33.3). In contrast, the highest scores from the third quartile (Q3= 50.35) are relevant 
for smart cities as Warsaw (RDM= 50.6), Stockholm (RDM= 51.3), Amsterdam (RDM= 53.7), Helsinki 
(RDM=54.7) and Copenhagen (RDM= 62.1). Regarding the residents’ assessment of the local public 
policies, the lowest scores are registered (Q1= 40.30) in smart cities as Rome (RA= 32.2), Sofia (RA= 
33.5), Athens (RA= 35.7), Bucharest (RA= 36.2) and Lisbon (RA= 36.9). The highest values, included 
in the third quartile (Q3= 57.90), are met in several smart cities as Stockholm (RA= 58.3), Warsaw (RA= 
61.6), Amsterdam (RA= 62.6), Helsinki (RA= 63.6) and Copenhagen (RA= 67.3).  

In correlation to these statistical distributions, we estimated the values of the composite indicator 
of the local participatory democracy (LPD). In order to present the dynamics and distribution of LPD 
we observed that there are geographical differences between two major axes: North-South and West-
Est. Figure 3 shows the geographical distribution of the LPD in the capitals of the EU countries. We 
used countries as units on the map for creating a comprehensive image of the dispersion of the LPD 
across the EU. The dark blue colour is used for high values of LPD (LPD > 64.46), and light blue for 
the smallest values of LPD (LPD < 45.62). The gradient between light blue and dark blue indicates 
different variations of the LPD between 45.62 and 64.46.  

 

Figure 3. Local Participatory Democracy in EU-27 plus UK. Statistical data are based on the authors’ 
estimation of LPD using harmonic mean between Accessibility of the Local Government Information, 
Residents’ Participation to Decision- Making and Residents’ Assessments of the Local Government 
Projects. Data sources: Smart Cities Index: https://imd.cld.bz/Smart-City-Index-2021/38/ (accessed on 
10 June 2023). 
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Regarding the map from Figure 3, spatial indicators of spatial correlation suggest that there is a 
high tendency of grouping LPD in European smart cities by geographical area (Moran Index- I = 0.77; 
1- Geary = 0.63). In this respect, the map indicates three clusters: 1. first cluster represented by the 
smart cities from Northern and Central Europe (with dark blues), characterized by an increased level 
of LPD (LPD > 55.45); 2. second cluster of smart cities characterized by average values of LPD (45.02 
< LPD < 55.44) is met in Western European countries; 3. third cluster of smart cities characterized by 
lowest values of LPD (LPD < 45.02) is met in Southern and Eastern EU countries. In this respect, in 
the first quartile (Q1= 40.56) are included the following smart cities: Rome (LPD= 28.93), Sofia (LPD= 
30.08), Athens (LPD= 30.28) and Bucharest (LPD= 31.07). In the third quartile (Q1= 57.00) are included 
smart cities from Northern and Central Europe as Stockholm (LPD= 57.23), Warsaw (LPD= 57.72), 
Amsterdam (LPD= 59.41), Helsinki (LPD= 59.43) and Copenhagen (LPD= 64.46). The level of 
technological advancement, alongside cultural, historical, political and economic variables could be 
several external factors which explain and predict the further evolution of the LPD in these smart 
cities.  

3.2. Predictors of Local Participatory Democracy in 21 European Smart Cities: Economic Freedom and 
Sustainable Development 

Using the Multiple Linear Regression we estimated through Stepwise Method the main factors 
which are directly correlated to the level of LPD in the 21 European smart cities. We obtained two 
statistical models, with R2 > 0.73. We have chosen the second model of regression with R2= 0.809. The 
second model best fits the relation between LPD and other significant factors with minimum effects 
of the residuals autocorrelation (D.W. = 2.10), statistical significance with F= 7.128, p= 0.016 and the 
absence of collinearity diagnostics (� = 0.614; ��� = 1.269).  

Table 4. Multiple Linear Regression with LPD-dependent variable (Stepwise Method). 

Model Predictors 
Unstandardized            

Coefficients 

Standardize
d 

Coefficient
s 

Significanc
e 

Collinearity 

    B 
Std.  

Error 
Beta T Sig. 

Toleran
ce 

VIF  

1 

(Constant) -175.144 30.88   
-

5.672 
0.01     

Sustainable                
Development 
Index 

2.782 0.385 0.856 7.228 0.01 1.00 1.00 

  
R2= 0.733, p = 
0.001 

              

2 

(Constant) -165.177 27.11   
-

6.093 
0.01     

Sustainable                 
Development 
Index 

2.073 0.427 0.638 4.853 0.01 0.614 
1.62

9 

Economic 
Freedom 

0.658 0.246 0.351 2.67 
0.01

6 
0.614 

1.62
9 

  
R2= 0.804, p = 
0.016 
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In order to predict the values of LPD in European smart cities we underline the fact that the 
interaction between sustainable development and economic freedom are relevant independent 
factors. Thus, the first predictor is represented by SDI with � = 0.638, � = 4.853, � = 0.01, which 
reflect a moderate positive association between sustainable development and the level of local 
participatory democracy in the smart cities. The second relevant predictor is represented by economic 
freedom, with a weak but positive association with the level of local participatory democracy: � =0.351, � = 2.67, � = 0.01 6. The multiple linear equation of regression between PLD and these 
predictors is:  ��� =  −165.17 + 0.638 × ��� + 0.351 × �� (10)

The regression model is characterized by homoscedasticity with normal distribution for both 
standardized and studentized residuals (Kolmogorov-Smirnov = 0.114, p = 0.20; Shapiro-Wilk= 0.963, 
p= 0.578). The predictors from the multiple linear equation explain the dynamics of the PLD with the 
maximum value of 63.83. Statistical measures associated with testing residuals show that there are 
no centred leverage values (CLV= 0.01; Cook’s Distance= 0.04). Regarding the dynamics of the LPD 
influenced by SDI and EF, it is observed that these predictors are relevant for explaining the values 
of LPD in Northern European smart cities such as Copenhagen, Helsinki and Stockholm. The lowest 
values of the predicted LPD are registered in smart cities from Southern and Eastern Europe: Athens, 
Sofia, Bucharest and Rome. Figure 4 shows the predicted values of LPD in correlation with predictors 
of the multiple linear regression:  

 

Figure 4. Scatterplot: Local Participatory Democracy with Sustainable Development and Economic 
Freedom (Predictors in Multiple Linear Regression). Data sources: Authors’ estimation based on 
statistical data presented in Section 2. 

Besides the estimation of the OLS (Ordinary Least Squares) through the multiple linear 
regression between the level of LPD and the main independent variables, we used, for refining the 
research results, both PLS (Partial Least Squares) and WLS (Weighted Least Squares) methods. Both 
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methods show that there are two significant predictors with R2= 0.844. In this meaning we observed 
that the same predictors are relevant: SDI with � = 0.673, � = 0.015 and FE with � = 0.564, � =0.036.  

An increased level of SDGs achievement associated with economic freedom (business freedom, 
trade freedom, fiscal freedom) has a direct effect on increasing the level of residents’ participation in 
local decision-making in smart cities included in the sample. This result confirms that economic 
determinants and development are the “core” of participatory democracy. Beyond human capital 
and other social factors, economic freedom is an important vector for motivating and increasing the 
level of citizens’ interest and engagement in public affairs. Also, a sustainable society, based on 
economic development, social integration, environmental protection, strong social and political 
partnerships and stable institutional and constitutional design is strongly related to an increased level 
of liberal and participatory democracy.  

3.3. Non-Linear Associations with LPD in 21 European Smart Cities: National democracy, Political Culture 
and Education 

Following the methodological guidelines, the paper aims to observe the interaction between the 
level of LPD and political, social and educational factors. In this context, besides the linear/ directed 
effects generated by the SDI and EF in the field of LPD, we have measured the impact of the DI, PC, 
ED and SI in shaping an increased score of the residents’ participation on the public decision-making 
in the smart cities. Statistical results reveal that there is no direct interaction between social, political 
and educational factors and the level of citizens’ engagement in public affairs. In addition to this fact, 
we created several quantitative models, based on the non-linear association between these factors 
and the dependent variable. The model which best fits the relation between these predictors and the 
level of LPD is expressed by a cubic relation between the quality of the national democracy, the level 
of the participatory political culture and the level of education (measured as the proportion of the 
citizens with upper secondary education in EU regions).  

Concerning the relation between political culture and the residents’ involvement in local 
governance in European smart cities it can be underlined that the statistical model which fits the data 
and their interaction is a cubic equation of regression with R2= 0.385:  ��� = 0.480 × ��� − 9.876��� + 68.64 × �� − 114.22 (11)

The statistical result confirms that there is a weak and nonlinear relation between the level of the 
national participatory political culture and citizens' involvement in local public decision-making. 
Related to this finding, we underline the fact that data have linear positive correlations only in several 
smart cities as Western and Northern European capitals: Copenhagen (PLD= 64.46; PC= 9.38), 
Stockholm (PLD= 57.23; PC= 10), Helsinki (PLD= 59.43; PC= 8.45), Amsterdam (PLD= 59.41; PC= 8.45) 
and Dublin (PLD= 53.97; PC= 9.38). The theoretical approach based on the direct relationship between 
political culture and local participatory democracy is relevant only for 23.80% of the smart cities 
included in the sample. Figure 5 presents the nonlinear regression between political culture and local 
participatory democracy:   
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Figure 5. Scatterplot: Cubic regression between Political Culture and Local Participatory Democracy. 
Data sources: Authors’ estimation based on statistical data presented in Section 2. 

Accordingly, to this empirical finding, we created several statistical models in order to explain 
the relationship between LPD, the quality of the national democracy, political culture, education, 
human development and social inclusion. The model which best fits the relation between LPD and 
other factors is a cubic model, with the value of R2 = 0.616 and the best level of significance p < 0.001:  ��� = 0.06 × ��� − 0.115 × ��� + 0.770 × �� − 42.46 (12)

An important statistical result refers to the fact that the quality of the national democracy and 
the degree of the participatory political culture needs to be complemented by a high level of education 
among residents in smart cities. Upper secondary education in European smart cities might be seen 
as an important vector of increasing the level of participation in local public debates, local decision-
making and assessment of the local government's public policies. Although there isn’t a direct 
implication of upper secondary education in the field of participation we agree with the fact that full 
democracies, with a high level of participatory political culture and upper-secondary educated 
residents, are more prone to shape good practices in the field of local participatory democracy. A 
high level of education is strongly related to individuals’ information about public affairs, political 
motivation to participate in public debates and decisions a long-term involvement in local political 
life. Figure 6 shows the association between democracy, political culture, education and the level of 
local participatory democracy using a cubic regression:  
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Figure 6. Scatterplot: Democracy Index with Political Culture and Education as predictors in the 
nonlinear regression model. Data sources: Authors’ estimation based on statistical data presented in 
Section 2. 

The cubic model is characterized by homoscedasticity with the normal distribution of both 
standardized and studentized residuals (Kolmogorov-Smirnov= 0.08, p= 0.2; Shapiro-Wilk= 0.988, p= 
0.994). The model reflects that LDP depends on the nonlinear association between democracy, 
political culture and education in European smart cities like Helsinki, Stockholm, Dublin, Vienna, 
Prague, London and Berlin. Moderate values of the statistical association between the dependent 
variable and these factors are met in European capitals like Bratislava, Paris, Madrid, Brussels, 
Bucharest and Athens. Except for Warsaw, Copenhagen, Rome and Lisbon, the nonlinear association 
between Democracy Index, level of participatory culture and upper secondary education might 
predict the values related to the local participatory democracy in 80.95% of the smart cities included 
in the sample. 

3.4. Priority Areas in 21 European Smart Cities. The SEM Model of Local Participatory Democracy  

In the previous subsections, we observed the direct and indirect effects of the independent 
variables in the sphere of local participatory democracy. In this respect, the paper estimates that 
sustainable development and economic freedom are relevant predictors for increasing the level of 
local democracy in European smart cities. In addition to these direct and indirect factors, in this 
section, we present the main issues which are described by smart cities’ residents in terms of priority 
areas or urgent issues which must be solved by the local government. 

In order to evaluate the priorities from all 21 smart cities we used the average values of each 
item of the scale related to the priority areas. Generally speaking, in all 21 smart cities we observed 
that in top 5 urgent issues for local government included: affordable housing (PA1 = 61%), road 
congestion (PA4= 44%), air pollution (PA2= 42%), security (PA3= 42%) and health services (PA6 = 39%). 
Figure 7 shows the average values from 21 European smart cities for 15 priorities areas, considered 
urgent issues by the residents:  
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Figure 7. Priority Areas in 21 European Smart Cities - Average values. Data sources: Smart Cities 
Index: https://imd.cld.bz/Smart-City-Index-2021/38/ (accessed on 10 June 2023). 

Concerning the geographical distribution, there are significant statistical differences in the 
proportion and hierarchy of the priority areas within the smart cities included in the sample. There 
are similar values of affordable housing across all observed statistical units. For all the residents of 
the European smart cities, this is considered to be an important problem. In the capitals of Western 
European countries, the main priority areas for local government should be represented by: security 
(PA3= 49.73%), air pollution (PA2= 44.10%) and road congestion (PA4= 39.55%). Besides the affordable 
housing, in smart cities from Nordic European capitals, the urgent problems that have to be solved 
by the local governments are health services (PA6 = 43.57%), unemployment (PA5 = 37.70) and security 
(PA3= 36.70%). Regarding the smart cities from the Southern countries, residents consider that the 
urgent problems which have to be solved by local public administration are related to road 
congestion (PA4= 44.35%), unemployment (PA5 = 43.92) and security (PA3= 42.92%).  

In Central European countries, residents of the smart cities considered that the main priorities 
areas for local administration should be represented by: road congestion (PA4= 61.13%), air pollution 
(PA2= 56.36%) and corruption (PA9= 49.88%). Besides the road congestion (PA4= 51.50%), in Eastern 
European countries, residents of the smart cities considered urgent problems for local authorities 
both health services (PA6 = 50.52%) and corruption (PA9= 41.45%). Figure 8 presents the main findings 
related to the distribution of priority areas by the geographical position of the country:  
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Figure 8. Priority Areas in 21 European Smart Cities by Geographical Position of the Country. Data 
sources: Smart Cities Index: https://imd.cld.bz/Smart-City-Index-2021/38/ (accessed on 10 June 2023). 

These descriptive results emphasize the main differences generated by the geographical 
distribution and the particularities of the Central and Eastern European countries, where residents 
consider corruption is an urgent issue which needs to be solved by the local government.  

Using structural equation modelling (SEM) we aimed to observe the relations between residents’ 
participation in local decision-making in the 21 smart cities included in the sample. For clarifying our 
quantitative design we use the following mathematical approach [101]: 

Proposition 1. Let be ��, ��, ��- variables and M- the mathematical model. If ��, ��  �M, than �� and �� are 
endogenous variables. If  �� ∉ M, than  �� is an exogenous variable.  

Proposition 2. Given that ��, ��, �� the relation between ��, ��, ��is described by the following equations: �� = �� + �� × �� + �� (13)�� = �� +  �� (14)

Proposition 3. Given the relations (13) and (14), than the coefficient �� is written as the ratio between the 
following partial derivates:   �� = �∂��∂ ��� ÷ �∂��∂ ��� ⇒  �� =  ∂��∂�� (15)

In correlation to this theoretical perspective, using the sample of the 21 sample of 21 smart cities 
we created a model for estimating the predictors of LPD using as factors the 15 Priority Areas (PA1-

15). The SEM model results with LPD as a dependent variable indicate the following structural 
equation:  ��� = 27.676 +  0.54 × ��� − 0.69 × ��� (16)

Taking into account only the relevant predictors (�� > 0.50, � < 0.05) the model shows that 
affordable housing (���) and corruption (���) are seen as determinants factors of an increased level 
of LPD in European smart cities. However, there is a moderate negative correlation between 
corruption (� = −0.69) and the level of local participatory democracy in European smart cities 
included in the sample. The statistical result confirms that residents’ participation in local decision-
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making and assessment of the local governmental public policies might be explained by a low level 
of political and administrative corruption. Smart cities with the lowest values in the field of political 
and administrative corruption are more likely to develop both judicial frameworks and political 
practices related to participatory democracy. In smart cities in which corruption isn’t considered an 
urgent issue, local decision-makers registered the highest rates of the LPD. In this sphere, relevant 
examples are: Stockholm (PA9 = 8.1%; LPD = 57.23), Helsinki (PA9 = 8.8%; LPD = 59.43), Amsterdam 
(PA9 = 12.3%; LPD = 59.41) and Copenhagen (PA9 = 15.6%; LPD = 64.46). In contrast, in smart cities 
where corruption is considered a priority area by the residents, statistical data confirm the lowest 
rates of LPD. The relevant examples of smart cities characterized by an increased level of residents’ 
concern about corruption and the smallest values of LPD are Sofia (PA9 = 61.5%; LPD = 30.8), 
Bucharest (PA9 = 53.8%; LPD = 31.07), Athens (PA9 = 40%; LPD = 30.28) and Budapest (PA9 = 47.4%; 
LPD = 41.35). Figure 9 shows the structural equations for explaining the dynamics of LPD in 21 smart 
cities from the sample: 

 
Figure 9. Structural Equations Model 1 for explaining Local Participatory Democracy in 21 European 
Smart Cities. Data sources: Smart Cities Index: https://imd.cld.bz/Smart-City-Index-2021/38/ 
(accessed on 10 June 2023). 

In addition to the absence of corruption, another important factor related to LPD is affordable 
housing. There is a moderate positive correlation between affordable housing (PA1) and the level of 
LPD (� = 0.54). This positive relation is highlighted by several arguments and perspectives like i. 
create equal opportunities in local decision-making; ii. increase civic engagement taking into 
consideration the fact that diverse categories of citizens are living within smart cities; iii. reduce social 
and economic disparities generating an inclusive model of participatory democracy; iv. create 
premises for social cohesion and real opportunities for reducing social and political exclusion, taking 
into consideration the large participation of the residents in local decision-making.  
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From the SEM model of LPD, the best fit with RMSEA= 0.015 and AIC= 40 for the saturated 
model is represented by the following result. In this respect, the model is based on several variables 
which might be considered good predictors for the dynamics of the LPD in European smart cities 
included in the sample: PA9 -corruption (� = −0.65) , PA1- affordable housing (� = 0.45) , PA15- 
citizens’ engagement (� = 0.28) and PA3- security (� = −0.21). Figure 10 shows the interactions 
between relevant variables included in the model which describes the dynamics of LPD in the 
observed statistical units. In this respect, the model is described by the following structural equation: ��� = 46.34 +  0.45 × ��� − 0.65 × ��� + 0.28 × ���� − 0.21 × ��� (17)

 

Figure 10. Structural Equations Model 2 for explaining Local Participatory Democracy in 21 European 
Smart Cities. Data sources: Smart Cities Index: https://imd.cld.bz/Smart-City-Index-2021/38/ 
(accessed on 10 June 2023). 

Statistical results are confirmatory for the classical theory of democracy based on civil society 
and civic engagement. Participatory democracy should be understood in terms of the absence of 
corruption, affordable housing, social security and civic engagement. In practice, participatory 
democracy is a mix between accountability, civic engagement, deliberation and both transparent 
institutions and political decisions. Results highlight the importance of political transparency (lack 
or absence of corruption) in increasing the residents’ interest in local public affairs. Alongside 
institutional transparency, a robust model of participatory democracy should be based on civic 
engagement, social cohesion, social inclusion and active participation in the field of political decision-
making.  

4. Discussion 

Regarding the theoretical perspectives, this paper created the nexus between exogenous factors 
as economic determinants, sustainable development, political factors, educational level and 
residents’ involvement in the decision-making process at the local level in European smart cities. 
From the perspective of development, smart cities are seen as the product of the multiple and 
multifaceted interactions between economic development, democracy, good governance, population 
growth and the need for social and political inclusion. The widespread of information technology has 
resulted in rapid and efficient decision-making and improved residents’ integration in different fields 
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related to professional development, economic growth, political decision-making and cultural 
aspects of urban life.  

Regarding the sociological and anthropological perspectives, unlike modern cities, smart cities 
entail not only urban and socio-economic development but also a very high level of 
interconnectedness among their residents. If traditional urban areas were characterized by 
architectural and socio-economic development, the recent trends in urban sociology denote the fact 
smart cities could be considered a “hub” for “providing conditions for a healthy and happy 
community under the challenging conditions that global, environmental, economic and social trends 
may bring” [102]. Thus, the main feature of the recent smart cities should consist of sustainable 
development. Unlike traditional urban development, recent trends in shaping smart cities take into 
consideration aspects related to sustainable professions, low rates of residents’ unemployment, 
economic growth, entrepreneurship, sustainable resources and environmental protection and, the 
most significant aspect, residents’ participation in local government political decision-making. Smart 
cities are often strongly associated with economic development due to their interest in technology, IT 
innovation, e- governance and social stability [103]. In addition to this fact, smart cities’ local 
governments are interested in both creating job opportunities and emphasizing conventional and 
nonconventional education among residents [4–16,19–21]. In practice, a significant number of smart 
cities are known for their interest in business, economic innovation and social stability [22,23,39–
41,103]. Entrepreneurship contributes to economic development and prosperity among the residents 
[104]. Moreover, it have a positive externality in the field of social culture, emphasizing democratic 
values such as economic freedom, prosperity, social inclusion, equality, active participation in public 
affairs etc.  

This paper emphasizes the relationship between citizens (residents in smart cities) and local 
participatory democracy in 21 European smart cities. We analyzed the capitals of 21 countries of the 
European Union plus UK for observing the impact of the social, economic and political variables in 
the field of participatory democracy. Local participatory democracy is a key concept and also a key 
aspect of the social and political life in European smart cities. This fact underlines the importance of 
the residents in local decision-making and governance. Unlike national politics, at the local level (in 
smart cities) is much easier to create models of participatory democracy taking into consideration the 
access to the digital tools and networks and a higher cohesion among residents in addressing issues 
related to the local community.  

An important statistical result shows the linear relation between sustainable development and 
economic freedom in increasing the level of local participatory democracy in European capitals. The 
statistical result confirms that there is a strong positive association (R2= 0.809) between these factors 
and the residents’ access to public information, participation in local decision-making and assessment 
of the local government’s public projects. As we pointed out in the theoretical part, sustainable 
development creates premises for developing smart cities and increasing the level of citizens’ interest 
in managing public affairs [42,43,45,46,48–50,91]. Being based on strong political institutions, 
transparent decisions, the rule of law and strong social partnerships, sustainable development is key-
aspect in generating a viable model of local participatory democracy.  

The nexus between sustainable development and local participatory democracy in smart cities 
could consist of several aspects as residents‘ input and participation in local decision-making, 
accountability, transparent laws with predictable enforcement, sustainable management of the social, 
economic and natural resources, sustainable policies and a higher level of social inclusion and 
cohesion [74–76,92]. Nordic capitals such as Copenhagen (SDI= 84.77; LPD= 64.46), Helsinki 
(SDI=85.8; LPD= 59.43) and Stockholm (SDI= 85.58; LPD= 57.23) are more likely to develop a strong 
model of local participatory democracy based on sustainable development. In correlation with 
sustainable development, economic freedom represents an important predictor of local participatory 
democracy. This result confirms the economic theory of democracy, proposed in the field of the 
political sciences in the early 1960s-1970s. In our field of interest, we observed that political 
mechanism as participatory democracy is positively related to a high level of entrepreneurship, 
financial, trade and economic freedom. Moreover, the connection between economic freedom and 
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local participatory democracy is explained by the presence of the following social and political values: 
individual freedom (both economic and political freedom), choice and the protection of political 
rights and civil liberties. Regarding the economic dimension, statistical results show that Northern 
and Western capitals are more likely to develop a consolidated local participatory democracy based 
on economic freedom. In this respect, we noticed several eloquent examples of smart cities with both 
high levels of residents’ involvement in local decision-making and economic freedom: Dublin (EF= 
81.36; LPD= 53.85), Tallinn (EF= 78.22; LPD= 50.64), Copenhagen (EF= 77.68; LPD= 64.46), Amsterdam 
(EF= 76.62; LPD= 59.41), Helsinki (EF= 76.42; LPD= 59.43), Stockholm (EF= 76.04; LPD= 57.23) and 
London (EF= 75.84; LPD= 54.91). The map from Section 3 presents the geographical differences in the 
distribution of the LPD between the capitals of the Nordic countries and those of Southern European 
countries, as well as the differences between the capitals of Western European countries and those of 
Eastern Europe.  

Another important finding of the paper is related to the impact of political culture and education 
in the field of local participatory democracy. Quantitative results show a nonlinear relation between 
the political variables and the level of LPD in 21 European smart cities. The mix between political 
culture and education (measured as % of citizens with upper secondary education) has an indirect 
effect in increasing the level of participation of residents in local governance [84,85,87–90]. The 
regression model is cubic and refers to the impact of the national democracy index, participatory 
political culture and upper education in increasing local participatory democracy. Overall, the 
national democracy index and political culture might increase the values for LPD, especially in 
conditions where political culture promotes the spread of democratic values such as tolerance, 
freedom, equality and equity, ensures the legitimacy of governance, enhances the civic trust in public 
institutions and serves as a model for fostering the civic culture. Besides the implications of the 
political culture, education is seen as an important vector for developing deliberative democracy, 
critical thinking, political information and social accountability. Residents with upper secondary 
education have an increased likelihood to participate in political decision-making and to evaluate the 
political outcomes of the local public governments. The moderate cubic association (R2= 0.616) 
between democracy, political culture, education and local participatory democracy is relevant for the 
following smart cities: Prague, Vienna, Amsterdam, Berlin, Dublin, Stockholm, Copenhagen and 
Helsinki.  

In correlation with these statistical results, the paper presents the main urgent priorities (priority 
areas) for local governments in the 21 European smart cities. The simple frequencies associated with 
the mean values reveal the geographical differences in the distribution of the priority areas within 
EU capitals. In all the geographical areas affordable housing (PA1) remains an important issue which 
has to be solved by local governments (PA1= 61%). Security (PA3= 49.73%) and health services (PA6 = 
43.57%) could be considered urgent issues in Western and Nordic European capitals. Road 
congestion (PA4= 61.13%) and corruption (PA9= 41.45%) are representative priority areas for Central 
and Eastern European smart cities. Using the SEM (Structural Equations Modeling) technique the 
paper presents a model of LPD in 21 smart cities, where the determining factors of residents’ political 
participation are the absence of corruption, affordable housing, security and a high level of civic 
engagement.  

Related to the research framework, this study presents the positive impact of sustainable 
development and economic freedom in the field of local participatory democracy [74-76; 92]. Thus, 
for research objective O1, the map presented in Section 3 illustrates the geographical differences of 
the LPD index in all the smart cities included in the sample. The highest rates of LPD are registered 
in Nordic and Western European capitals. Historical particularities, specific political culture, and an 
increased level of social inclusion are relevant aspects which should be taken into consideration when 
we analyze these geographical areas. For the research objectives O2 and O3, we estimated through 
hypotheses H1 and H3 that an increased level of sustainable development related to economic 
freedom are relevant predictors for increasing the level of LPD in all the capitals included in the 
sample [43–50,51–65,91]. The linear equation of regression which best fit the relation between these 
variables confirms the direct effects of sustainability and economic freedom in the sphere of residents’ 
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participation on local decision-making and political assessment of the local governments' 
performance. For the research objective O4 we demonstrated through H2 and H4 that there is a 
nonlinear positive relation between political culture, upper secondary education and the level of 
residents’ involvement in decision-making at the local level [87–90]. Moreover, through objective O5, 
we stressed the main priority areas and urgencies for local governments. Smart cities' local 
governments should take into consideration issues related to affordable housing, health services, air 
pollution, road congestion and corruption. There are several limitations of the study related to the 
availability of a new dataset for the current year (2023), limitations related to the volume of the sample 
and, also, related to other unobserved factors which might predict the evolution of LPD in the EU 
capitals. 

5. Conclusions 

Concluding, this paper is focused on the relationship between sustainable development, 
economic freedom and local participatory democracy in a sample of 21 European smart cities. Using 
a quantitative research design, the paper emphasizes the linear positive association between 
sustainability, economic determinants and the level of residents’ involvement in accessing public 
information and participating in local decision-making. Smart cities in countries with a high level of 
sustainability are much more likely to develop a robust model of local participatory democracy. 
Similarly, smart cities in countries with a high level of economic freedom contribute to the growth of 
the local participatory democracy index. The capitals of Nordic and Western democracies are 
compelling examples of a positive correlation between the level of socio-economic development and 
that of local participatory democracy. Moreover, political culture and upper secondary education 
complete the field of the relevant predictors of the residents’ involvement in local public affairs. 
Urban development is revealing more pressing issues related to new vision on smart cities from 
different perspectives: demographical, economical, and nevertheless political. Thus, the empirical 
findings presented within the paper are useful for both scholars and decision-makers interested in 
the field of the dynamics of the local participatory democracy in European smart cities.  
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