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1. Introduction

Th e paper highlights the importance of smart gov-
ernance as one of the dimensions of a smart and 
sustainable city, i.e., the aim of this research is to 
evaluate the impact of a set of indicators through 
political participation of citizens, the provision 

of quality services to citizens, and the sustainable 
functioning of city management after a review of 
similar studies. Th erefore, the fi rst part of the pa-
per presents a research gap, motives and reasons 
for research, and defi nes the hypotheses and re-
search questions of the study. Th e sample in this 
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Abstract

Purpose: Th e paper discusses the role and importance of smart governance as a modern form of urban 

development, identifi es the key determinants of smart governance, analyzes models, evaluation and meas-

urement indicators in smart and sustainable cities, and ranks 127 Croatian cities, regardless of city size.

Methodology: A comprehensive database was prepared for the preparation of the study, including ten indi-

cators of key smart governance determinants related to political participation of citizens, delivery of quality 

services to citizens, and sustainable functioning of city administration, in line with a review of models and 

indicators from previous studies. 

Results: Th e main goal of this research is to determine a correlation between the size of the city according 

to the number of inhabitants and statistically signifi cant indicators of smart governance and, based on the 

value of the correlation coeffi  cients, to determine the weights for the indicators in the process of city rank-

ing. By aggregating the weighted z-scores, the Smart Governance Index was created for all Croatian cities 

and that index is not related to the size of a city.

Conclusion: Statistically signifi cant indicators for the formation of the Smart Governance Index for 127 

cities in Croatia are the indicators of political participation and sustainable functioning of city administra-

tion. It is necessary to include as many indicators as possible in the future period so that the ranking results 

are as relevant as possible.
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research consists of 127 Croatian cities to fi ll a gap 
in the scientifi c literature, which mainly lists large 
cities, county centers or only certain regions of the 
country, as Jurlina Alibegović et al. (2018) ranked 
the 25 largest Croatian cities and county centers by 
Urban Development Index. Th e Apsolon Strategy 
(2020) ranked 20 largest Croatian cities by the Digi-
tal Readiness Index. Th e motive for this research is 
to fi ll precisely this gap in order to give small and 
medium-sized cities the opportunity to evaluate 
and compare themselves with large cities, as this 
research includes the entire population of the cit-
ies in the Republic of Croatia (with the exception of 
Zagreb1). One of the motivations is also the fact that 
numerous small and medium-sized cities under-
take a number of activities to provide quality public 
services to their citizens, which is why the study is 
guided by the following research questions (RQ):

RQ1: Do large Croatian cities achieve better re-
sults in terms of the Smart Governance Index?
RQ2: What is the relationship between the size of 
a city in relation to the number of inhabitants and 
statistically signifi cant indicators of smart govern-
ance in the Republic of Croatia?

In the second part of the paper, the defi nitions of 
smart governance and all of its segments are pre-
sented according to the scientifi c literature. Th en, 
a detailed overview of models and indicators from 
previous research in the dimension of smart gov-
ernance is presented in Appendix 1, such as Euro-
pean Smart City Ranking [ESCR] - Griffi  nger et al. 
(2007), Triple Helix Approach [THA] - Lombardi et 
al. (2012), Th e Smart City Index Master Indicators 
[SCIMI] - Cohen (2014), City Keys - Bosch et al. 
(2017), as well as various organizations, such as the 
International Standardization Organization [ISO], 
the International Telecommunication Unit [ITU], 
the United for Smart Sustainable Cities [U4SSC], 
the World Council on City Data [WCCD], and 
other companies like Cisco, Microsoft, Ericsson, 
IBM, Siemens, Oracle, etc. A review of models and 
international standardization organizations re-
fers to the identifi cation of indicators that can be 
used to monitor progress of the city in terms of the 
quality of urban services, digital channels for in-
teraction with citizens and legal entities in the city, 
rapid communication with citizens through social 
networks, citizen participation in the work of city 

1 As the capital of the Republic of Croatia, the City of Zagreb is 
excluded from the analysis because in addition to city status, it 
also has county status, and the values of Zagreb indicators are 
incomparable with those of other cities (Offi  cial Gazette, 2020; 
Law on Local and Regional Self-Government - consolidated text).

administration through their participation in form-
ing the city budget, warning of defi ciencies in the 
physical environment, monitoring satisfaction with 
the introduction of new technologies, and defi ning 
and monitoring the performance of an individual 
city to determine its position and identify the best 
and worst places and activities undertaken for the 
purpose of improvement.

Th e methodological part of the paper presents 
the concept, an empirical model and explanations 
of the correlation analysis method developed by 
Hellwig (1969), which is known in the scientifi c lit-
erature as Hellwig’s information capacity method. 
Th e method was applied to determine the relation-
ship between the size of the city and the number 
of inhabitants and ten smart governance indicators. 
Based on the value of correlation coeffi  cients, only 
four indicators were selected and weighted so that 
the Smart Governance Index could be created by 
calculating the weighted sum for each city.

Th e ranking of the cities and the interpretation and 
explanation of the research results are presented 
for the three groups of cities (i.e., large cities - more 
than 35,000 inhabitants, medium-sized cities - 
from 10,000 to 35,000 inhabitants, and small cities 
- up to 10,000 inhabitants) used in the model. Th e 
conclusions, recommendations and implications 

for future research are given in the last part.

2. Literature review

2.1 Determinants of smart governance

Smart governance is becoming an indispensable com-
ponent of smart and sustainable cities, mostly as one 
of the dimensions of smart and sustainable cities.

According to the defi nition of a smart city provided 
by the International Organization for Standardiza-
tion (ISO, 2014), a smart city is a new concept that 
uses a new generation of information technologies 
such as the Internet of Th ings, cloud computing, 
Big Data, and geographic information integration 
for easier planning, governance building, and smart 
city services.

A similar defi nition exists for smart governance as 
one of the most important dimensions of smart and 
sustainable cities, which includes activities related 
to transforming local government into a transpar-
ent, effi  cient, and open administration for its citi-
zens using information and communication tech-
nologies, and formulating appropriate smart city 
policies (Gil-Garcia et al., 2014).
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Th ere are many diff erent views and perspectives on 
the concepts of smart city and smart governance. 
Some of them are very broad and encompass the 
essence of governance, but most defi nitions focus 
on the use of new information and communication 
technologies, especially in the literature of the last 
two decades.

In the early 21st century, Kliksberg (2000) defi ned 
smart governance as city governments fi nding in-
telligent and elegant solutions to complex adminis-
trative problems in local government.

Scholl & Scholl (2014) believe that smart govern-
ance is the umbrella term for many digital initia-
tives in the public sector that use new technologies 
to creatively connect the physical, digital, public, 
and private environments.

According to Meijer & Bolivar (2016), eff ective and 
effi  cient city governance depends on city authori-
ties turning to innovative solutions to address the 
challenges of fi nancing the development of a smart 
city while maintaining a strong citizen focus. Smart 
governance means making the right policy deci-
sions and implementing them eff ectively. Smart 
governance emphasizes the need for smart deci-
sion making and involves the processes and imple-
mentation of those decisions. New technologies 
are used to strengthen management rationality by 
using more complete and better information in the 
decision-making process.

According to Andermatt & Göldi (2018), smart 
governance is not only about digitizing existing 
processes and services, but also about developing 
and establishing entirely new processes and public 
services in a participatory way for citizens.

Th e authors Juričić & Zekić (2018) believe that smart 
governance implies a new approach to managing all 
city resources using ICT tools and refers to people, 
processes, data, and technological solutions that aim 
to create a more sustainable and productive com-
munity. Th is includes establishing a transparent and 
publicly visible decision-making process, and the 
processes should be presented and made available 
to all stakeholders and ensure citizen participation 
in public actions. It is critical that public services 
provided to citizens be accessible and measurable in 
order to improve services and make them more cost-
eff ective, accessible, and useful.

Some authors emphasize the role and importance 
of implementing city government policies and de-
cisions since the transformation to smart govern-
ance, which means creating a smart administration 

that uses sophisticated information technologies to 

connect and integrate information, processes, insti-

tutions, and physical infrastructure to better serve 

citizens and communities (Meijer & Bolivar, 2016).

Research on public administration highlights vari-

ous aspects of smart city administration and gov-

ernance, such as e-government (Vinod Kumar & 

Dahiya, 2017), performance management, employ-

ee fi nancing, leadership, and vision, but the activi-

ties are mainly related to the role of city authorities 

in providing better public services.

According to Bertot et al. (2016), modernization 

occurs through seven innovations in digital public 

services: transparent - citizens are aware of ser-

vice decisions made by the government, participa-

tory - citizens can participate in such government 

decisions, anticipatory - the government initiates 

service delivery to citizens, personalized - citizens 

choose how they want to receive services, co-cre-

ated - the government and citizens participate in 

co-provision of services, context-aware - service 

providers are aware of the service context, and 

intelligent context - service providers use context 

awareness for better service delivery.

Komninos et al. (2021) presented the standardiza-

tion of smart city government projects that include 

online citizen management services, public service 

co-creation, citizen applications, complaints, send-

ing requests to the cities, a citizen database and 

profi le platform, open data, data sharing with citi-

zens and entrepreneurs, a GIS data center, digital 

payments, an integrated city management system, 

and a command center.

3. Ranking in Croatia and in the world

Croatian cities are on a particular upswing in terms 

of their development, and this is not the fi rst time 

they have been ranked. A group of authors con-

ducted research and ranked the 25 largest Croatian 

cities and county centers according to the ESCR 

model, focusing on urbanization and evaluation of 

individual cities represented by the Smart Urban 

Development Index (Jurlina Alibegović et al., 2018). 

It is interesting to note that similar indicators were 

used in this research and that the size of the city by 

population did not aff ect the position in the ranking 

of Croatian cities, because the best small Croatian 

cities are Krapina and Pazin, and the best large city 

is Zadar (Figure 1).
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Figure 1 Ranking of 25 cities, smart governance dimension - ESCR model

 

Source: Jurlina Alibegović et al. (2018)

Babić (2021) created a model to evaluate the effi  -

ciency of 127 Croatian cities according to the meth-

od of equal weighting, and in the smart government 

dimension (Figure 2), according to seven indicators, 

most small Croatian cities (Korčula, Buzet, Biograd 

na Moru, Labin, Cres, Pag) and two large cities (Si-

sak and Dubrovnik) took the top position. 

Figure 2 Ten best and worst cities - smart governance 

 

Source: Babić (2021)
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Every year, 20 largest Croatian cities are evalu-

ated based on the Digital Readiness Index, which 

is a complex index consisting of the following fi ve 

individual indices: availability and quality of e-ser-

vices, service information and unique payment sys-

tems, availability of city data, citizen participation 

in decision-making, and communication channels 

between city administration and citizens (Apso-

lon Strategy, 2021). Th e city with the best rating in 

terms of the Digital Readiness Index is Rijeka. Since 

the conducted research refers to indicators that are 

most similar to the smart governance indicators, a 

realistic basis for extending research to all other cit-

ies was created so that they can be evaluated and 

compared with the best in the ranking.

Figure 3 Ranking of the 20 largest Croatian cities - Digital Readiness Index

Source: Apsolon Strategy (2021)

Globally speaking, the ranking is conducted mainly 

in large cities. Every two years, the United Nations 

(2020) ranks 193 UN member states and their cit-

ies on the relative ability of their governments to 

use ICT to provide online services and engage their 

citizens in public policy through the E-Government 

Development Index [EDGI]. In addition to coun-

tries, cities are also evaluated; 40 cities in 2018, 

among which Moscow performed best, and 100 cit-

ies in 2020, with Madrid performing best. In addi-

tion to cities, the aforementioned index also ranks 

countries, and it is noticeable that according to the 

EDGI index, out of 193 countries, the Republic of 

Croatia rises from 51st place in 2003 to 39th place 

in 2020 (United Nations, 2020).
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4. An overview of models and indicators 
related to smart governance

In the phase of selecting suitable indicators for 
empirical research, the model, the structure of in-
dicators, the basic purpose of the model and the 
scope of application were studied in order to create 
a model for evaluating the infl uence of individual 
indicators in the smart governance dimension. How 
successful Croatian cities are can be determined by 
well-defi ned standards that enable each city to de-
velop in the desired direction.

Th erefore, Appendix 1 provides a detailed overview 
of the models and indicators used in previous re-
search. Based on these models and indicators, Croa-
tian models of smart governance are formed, includ-
ing indicators of political participation (proportion 
of voters in local elections, citizen participation in 
budget preparation), economic transparency (budg-
et transparency, a list of utilities, digital communi-
cation channels, household expenditure per capita), 
and sustainable functioning of city administration 
(digital forms for citizens, Wi-Fi, e-invoice, GIS).

It is important to note that almost all models are de-
veloped for a particular segment and research object, 
and most often the main segment is the size of the city 
and a particular territorial unit. For example, the ESCR 
model was developed for medium-sized European cit-
ies only, the U4SSC model adapted the number of di-

mensions to the city being evaluated, and the City Keys 
model used a structured data set as indicators to moni-
tor the evolution of large cities over time. ITU focused 
its indicators on the technical component of the city, 
i.e., the impact of ICT technologies in all dimensions 
of highly developed cities, while ISO 37120 and 37122 
included indicators developed for all cities regardless of 
their size and geographical location (Babić, 2021).

Th e frequency of occurrence of certain indicators 
in the smart governance dimension in almost all 
models speaks to the importance of these indica-
tors and their infl uence on thinking about the level 
of intelligence and sustainability in the smart gov-
ernance dimension.

Th is paper uses indicators based on the ISO 37120 
(ISO, 2018) and ISO 37122 (ISO, 2019) standards, 
which apply to all cities regardless of their size and 
geographical location, creating a new framework 
for comparing cities based on available indicators 
for all cities in Croatia.

5. Methodology

All data for the creation of indicators are from 2019 
and 2020. Taking into account the holistic approach 
and local specifi cs of Croatian cities, the model for 
ranking Croatian smart cities in the smart govern-
ance dimension consists of 10 indicators, i.e., three 
quantitative and seven categorical indicators.

Figure 4 EDGI index - Croatia

Source: United Nations (2020)
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Th ese indicators are the proportion of voters in lo-
cal elections - the State Electoral Commission of the 
Republic of Croatia (2021), budget expenditure per 
inhabitant and budget transparency, upon offi  cial 
request to the Institute of Public Finance (2020), 
digital communication channels, a list of city utili-
ties, citizen participation in budget preparation, 
digital forms for citizens, GIS - author’s insight into 
the websites of 127 Croatian cities, retrieved on 23 
and 25 June 2021.

It is also important to note that the Wi-Fi indicator 
will be fulfi lled by all Croatian cities after the acces-
sion and successful implementation of the Europe-
an initiative WiFi4EU (Knezović, 2020), and the e-
invoice indicator will also be fulfi lled by all Croatian 
cities according to the 2019 legal provision (Law on 
Electronic Issuance of Invoices in Public Procure-
ment, 2018). Descriptive statistics are presented in 
tables 1 and 2.

Table 1 Descriptive statistics of quantitative indicators of smart governance

Indicators
Smart Governance

Valid N Mean Median Min Max Percentile 25% Percentile 50% Std.Dev.

Proportion of voters 

in local elections
127 46% 46% 29% 65% 42% 46% 7%

Budget expenditures 

per capita
127 6.126 5.471 2.542 14.426 4.493 5.471 2.428

Budget transparency 127 4.5 5 1 5 4 5 0.84

Source: Authors

Table 2 Descriptive statistics of categorical indicators of smart governance

 Wi-Fi
    Frequency Percent Cumulative Percent

Valid Have 127 100 % 100 %

E-invoice
  Frequency Percent Cumulative Percent

Valid Have 127 100 % 100 %

GIS

  Frequency Percent Cumulative Percent

Valid

No 98 77 % 77 %

Have 29 23 % 100 %

Total 127 100 %  

Digital communication channels

  Frequency Percent Cumulative Percent

Valid

No 23 18 % 18 %

Have 104 82 % 100 %

Total 127 100 %

Citizen participation in budget creation

  Frequency Percent Cumulative Percent

Valid

No 113 89 % 89 %

Have 14 11 % 100 %

Total 127 100 %

List of city utility companies

  Frequency Percent Cumulative Percent

Valid

No 35 28 % 28 %

Have 92 72 % 100 %

Total 127 100 %

Digital forms for citizens

  Frequency Percent Cumulative Percent

Valid

No 35 28 % 28 %

Have 92 72 % 100 %

Total 127 100 %

Source: Authors
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Based on the presented descriptive statistics of the 

indicators, a smart government model for the crea-

tion of the Smart Governance Index was presented, 

which is the basis for ranking the cities.

Figure 5 Smart governance model
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Digital communication channels
Budget expenditures per capita
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E-invoice
Geographic information system

Weighted 
index of smart 

governance 

Correlation 
analysis 

Hellwig 
(1969) 

Source: Authors

Descriptive statistics and correlation analyses were 

calculated using Statistica software. Correlation 

represents a relationship between diff erent phe-

nomena represented by the values of two variables. 

In accordance with the presented research objec-

tive, we tried to investigate whether the size of the 

city by population is related to the values of the 

smart governance indicators, and based on the val-

ues of the correlation coeffi  cients, we tried to inter-

pret the importance of each indicator in the model.

Prior to correlation analysis, referred to as “infor-

mation capacity” (Hellwig, 1969), all indicator val-

ues are standardized using the z-transformation 

method, which determines the universal unit of 

measurement and the relative position of the value 

in the overall distribution in relation to the average 

value, and accordingly, all indices are expressed as 

positive and negative values according to the for-

mula:

z x

In addition to studying the relationship between the 

above indicators, correlation analysis is also used 

to assign weights in the ranking process (Booysen, 

2002; Organization for Economic Co-operation 

and Development [OECD], European Union [EU] 

& Joint Research Center [JRC], 2008; Greco et al., 

2019). Th is method uses correlation coeffi  cients to 

determine the weights of the indicators. Th is en-

sures that the indicators with the highest correla-

tion (Table 3) receive the highest weights, i.e., the 

weights of the indicators are proportional to the 

sum of the absolute values of the correlation coef-

fi cients from the correlation matrix (Hellwig, 1969; 

Ray, 2008). Th is is an objective weighting method 

that is widely used in scientifi c research. Th e basic 

requirement for an indicator to be included in the 

weighting procedure is that it must be statistically 

signifi cant with respect to the assumed signifi cance 

level of 0.05 (Barańska, 2019; OECD, 2008), i.e., 

McGranahan et al. (1970) consider that indicators 

that are not signifi cant should be excluded from the 

model. Th erefore, the model of this study is based 

on 4 indicators that are marked as statistically sig-

nifi cant in Table 3.
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It is important to note that the Wi-Fi network and 

E-invoice indicators are met in all Croatian cities 

and are therefore not included in the table.

Th e calculated correlations are used as a basis for 

further calculation of weighted z-values with signif-

icant variables. Th e values are calculated as follows:




 5

1j
j

i
i

k

k
w

, for i = 1, 2,…, 5, 

where 
1

5

1


i
iw

 to obtain the weighted sum as a fi nal 
product.

Th en, each indicator is multiplied by the obtained 
weight and we obtain a weighted sum for each city as  

y j
i 1

5

wi zij for j = 1, …, 127.

Th e obtained result represents the Smart Govern-

ance Index for each city and is the basis for ranking.

Th e performed correlation analysis shows a posi-

tive correlation between the size of the city, meas-

ured by the number of inhabitants, and four smart 

governance indicators, which were found to be 

signifi cant and reached the highest correlation, 

namely proportion of voters in the last local elec-

tions (0.323), GIS (0.271), citizen participation in 

the creation of a budget (0.206), and a list of city 

utility companies (0.183).

Indicator weighting naturally leads to the last step 

in the formation of a composite index using the 

aggregation method. All standardized values of 

the indicators were multiplied by the weights that 

resulted from correlation analysis and aggregated 

into an index with positive and negative values. A 

detailed overview of the z-values of the four smart 

governance indicators and the values of the Smart 

Governance Index can be found in Appendix 2.

Using correlation analysis, Ray (1989) produced 

the Social Development Index [SDI] for 40 coun-

tries that includes 13 indicators of urbanization and 

industrialization, health status, nutritional level, 

educational level, and social communication. High 

cross-correlation coeffi  cients of the variables re-

sulted in weights according to which the SDI rep-

resents a combination of weighted variables in 40 

countries.

6. Results and discussion

From the overview given in Chart 1, the number of 

positively and negatively rated cities is divided into 

three groups according to the number of inhabit-

ants, i.e., the total number of positively rated cit-

ies is 60, and the number of negatively rated cities 

is 67, again confi rming the hypothesis that the size 

of the city is not related to the smart governance 

indicators. 

Table 3 Correlation analysis of the endogenous population variable with ten smart governance indicators

Correlations (Spreadsheet2)

Marked correlations are signifi cant at p < .05000

N = 127 (Casewise deletion of missing data)

Variable Population estimates 2019

Proportion of voters in local elections 0.323

Budget expenditures per capita 0.140

Budget transparency 0.160

Digital communication channels 0.055

List of city utility companies 0.183

Citizen participation in budget creation 0.206

Digital forms for citizens 0.143

Geographic information system (GIS) 0.271

E-invoice

Wi-Fi

Source: Authors
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Chart 1 Positively and negatively rated Croatian cities

Source: Authors

In the category of large cities, there are 9 positively 

rated cities, and the research results overlap with 

the results obtained in previous studies by Apsolon 

Strategy (2020) - Figure 2. Th ese cities are: Rijeka, 

Sisak, Dubrovnik, Split, Karlovac, Velika Gorica, 

Osijek, Bjelovar, and Pula - Pola.

Th e situation is almost the same in the category of 

medium-sized cities with 10,000 to 35,000 inhabit-

ants, i.e., it is similar to the category of the smallest 

cities with up to 10,000 inhabitants.

To better understand the ranking, Chart 2 shows 15 

best and 15 worst ranked cities. For all cities, Graph 

2 highlights rank and population as endogenous 

variables.

Chart 2 Fifteen best and fi fteen worst-ranked cities in the smart governance dimension

Source: Authors
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All of the top 15 ranked cities achieved high lev-

els of turnout in local elections (e.g., Buzet 54%, 

Korčula 58%, and Vrlika 57%). Th e top ranked cit-

ies also achieved high scores in citizen participation 

in the preparation of city budget indicators, mostly 

positive scores for categorical indicators such as 

GIS and the list of city utilities on the city websites.

Th e lower ranked cities scored below average on 

quantitative and categorical indicators, such as the 

proportion of voters in local elections, i.e., Benko-

vac 29%, Krk 32%, and Vodnjan - Dignano 35%.

It is noticeable that among the fi rst 15 cities there 

is only one big city, Rijeka, while the rest are small 

Croatian cities. Th e City of Rijeka also ranks fi rst 

among the 20 largest Croatian cities when it comes 

to the Digital Readiness Index in previous research 

(Apsolon Strategy, 2021).

In accordance with the research objectives, we can 

conclude that there is no correlation between the 

size of the city, measured by the number of inhabit-

ants, and statistically signifi cant indicators of smart 

governance. 

Similarly, among the 15 lowest ranked cities, there 

is not a single large city, i.e., all cities are small or 

medium-sized. From the chart above, we can re-

confi rm that the size of the city, in terms of popula-

tion, is not associated with a better ranking posi-

tion, and that small and medium-sized cities take 

many initiatives in the fi eld of smart governance. 

Th ese index values justify the correlation analysis 

performed to determine a correlation between the 

size of the city by population and four statistically 

signifi cant indicators of smart governance fi nding 

positive but mostly weak correlations with the en-

dogenous variable.

Comparing the results shown in Chart 2 and the 

ranking shown in Figure 2, we see that there is 

much overlap in the results, regardless of the type 

of methodology and the number of indicators. 

Above are the Croatian small towns of Buzet and 

Korčula, below are Zaprešić, Vodnjan-Dignano, Pa-

krac, and others.

In all studies on previous results and in this study, 

two large Croatian cities, Rijeka and Dubrovnik, are 

among the best rated cities. 

From the study conducted and previous research, 

we can conclude that it is necessary to implement 

a large number of initiatives to introduce new tech-

nologies and ICT solutions to enable the connec-

tion and digitalization of all actors to achieve sav-

ings and better quality of services to citizens, which 

has been confi rmed by numerous studies.

Lopes (2017) conducted six interviews with peo-

ple involved in smart city initiatives in Brazil, Sin-

gapore, Colombia, Portugal and Uruguay to fi nd 

out what management models are implemented in 

smart cities, and to prove that smart cities and e-

government represent a similar development path 

and that advanced technologies, innovations and 

smart governance are important prerequisites for 

the development of smart, creative, innovative and 

sustainable cities.

Based on a survey of 17 smart city experts and 60 

citizens of Split, Čukušić et al. (2019) concluded 

that a strategic point of view should be the start-

ing point for the implementation of smart solutions 

in smart cities and that it is necessary to monitor 

the development of innovations, and set clear goals 

by undertaking activities towards implementation 

in urban infrastructure, taking into account the 

priorities and needs of citizens. In addition, the au-

thors proposed 59 smart solutions, such as digital 

licensing and business licensing, online retraining 

programs, disaster early warning systems, real-time 

crime mapping, predictive policing, etc.

Tomor et al. (2019) examined the relationship be-

tween ICT-enabled collaboration between citizens 

and policymakers in cities and concluded that while 

governments encourage online and offl  ine citizen 

engagement, in practice they do not adequately 

support citizen participation, and that responsibili-

ty for the lack of collaboration lies with citizens and 

government leaders, regardless of the availability of 

ICT technologies for communication.

7. Conclusions and implications

In the conducted research, using Croatian cities 

as an example, we found that the size of the city, 

measured by the number of inhabitants, has no 

signifi cant relationship with the values of smart 

governance indicators, which was confi rmed in the 

ranking phase, when we aggregated the weighted 

values of the signifi cant indicators to the Smart 

Governance Index. Th e study showed that small 

Croatian cities with up to 10,000 inhabitants hold 

a high-ranking position, and that the situation 

is similar at the lower end of the ranking, where 

mainly small and medium-sized cities are found, 

which confi rmed the hypothesis that the size of the 
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city by the number of inhabitants does not aff ect a 

better ranking position, and that the Smart Govern-

ance Index is also not related to the size of the city 

by the number of inhabitants. Another objective of 

this study was also achieved, namely to allow small 

and medium-sized cities to evaluate and compare 

themselves with the top-ranked cities from previ-

ous studies. 

Th e main scientifi c contribution of this study is the 

fi rst complete analysis that includes all Croatian 

cities and new methodological guidelines for rank-

ing cities.

Th e practical contribution of the study is refl ected 

in the possibility of providing guidelines for local 

decision makers to increase the transparency of 

the economy, promote political participation and 

create more trust among citizens, as well as in ad-

ditional investments in digitalization, which ena-

bles the collection and processing of large amounts 

of data with the help of ICT technologies. 

Th e study has additional potential in terms of ex-

tending the analysis of the existing model with 

new indicators such as the number of online visits 

to the city open data portal, the average response 

time of the city system to relevant requests, etc. 

Th e applied method, like any other, has its advan-

tages and disadvantages. Th e advantage is that 

weights were calculated for each indicator based 

on certain correlation coeffi  cients to avoid sub-

jectivity in assigning weights when calculating the 

Smart Governance Index. For future research that 

includes ranking, there is an opportunity to use 

multi-criteria ranking methods such as principal 

component analysis [PCA], factorial analysis, and 

data envelopment analysis [DEA] to determine the 

effi  ciency, maturity, and the functionality of smart 

governance, which is certainly an important scien-

tifi c contribution.

Th ere are unanswered questions in the implemen-

tation of smart solutions in smart cities, where both 

government and citizens play a key role, but also 

that progress depends on the strategic approach 

of those who manage. It is necessary to increase 

citizen engagement and support the development 

of new smart governance models, introduce new 

smart city governance indicators, and create rank-

ings in the future to monitor progress of Croatian 

cities. Th ere is a need to create a register of open 

data listing all implemented, ongoing and planned 

activities in the fi eld of smart governance. 
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