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Abstract - Globally, the concept of smart-cities is imposed as 

one of the crucial elements of the development of local 

government. There are a few examples of smart-city 

initiatives in the Republic of Croatia and an insignificant 

number of formal certification. By using widely 

standardized indicators we shall introduce citizens with the 

indicators for developing smart-cities. The aim of this paper 

is to detect the smart -city awareness of Croatian citizens in 

terms of its importance and their initiative towards local 

government. According to the research results, the paper 

will recommend methods and their implementation into the 

key segments for achieving real assessment of ICT 

infrastructure, and therefore approach the development of a 

self-sufficient Croatian smart city model. 
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I. INTRODUCTION 
Today, in the Republic of Croatia (further: Croatia), 

there are no smart-cities, such as defined in the smart-city 
key indicators within the Horizon 2020 Programme 
named “CITYkeys indicators for smart city projects and 
smart cities”, co-funded by the European Commission 
(used both as a guide and a tool for writing this paper). [1] 
Usually, key indicators aim to facilitate and enable 
stakeholders to invest in projects for smart-city 
implementation, cities to learn from one another, and to 
monitor progress, by means of integrated performance. 
The framework for smart-cities should be carried out in a 
way to implement tangible elements which are expected to 
support smart-city development and to achieve 
environmentally friendly, economically viable and 
socially desirable urban environments. Technologies are 
playing an important role in sustainable and smart 
transformation of any existing city into an intelligent city 
or when the smart-city is developed from the ground up, 
it's crucial that it to meets varied people’s expectations. 
The choice of technologies, platforms, tools, and 
methodologies is crucial for the intended success of smart 
city projects in any part of the world. [2] 

 A 'smart city' is a city where investments are focused 
towards smart citizens who use renewable energy 
resources wisely and widespread technological networks 
to combine sustainable economic growth whilst improving 
the quality of life, through the open government model by 
the interaction of all stakeholders. [3]  

Due to the importance of developing the smart city 
elements in Croatian cities, the goal of this paper is to 
detect the smart-city awareness of Croatian citizens in 
terms of its importance and their initiative towards local 
government, their familiarity with the meaning and the 
elements of a smart-city compared to the key indicators 
from the supra mentioned study. 

II. METHODOLOGY  
Different EU cities confirmed that the implementation 

of smart-city elements and solutions are high on their 
agenda, due to the fact that they expect great amount of 
benefits when they ‘become smart’, included: 
sustainability, efficiency, better participation of citizens in 
the work of local governments and an increase of quality 
of life in general [1]. Since Croatian cities are still not 
primarily oriented towards implementing smart-city 
methods and elements in their cities, we have decided to 
examine opinions of Croatian citizens on their standpoints 
regarding implementation of smart-city elements into 
Croatian cities. We have also compared the responses of 
citizens who responded to the questionnaire on the crucial 
elements of smart-cities. 

For conducting this research, we have opted for a 
questionnaire as a tool for collecting data. The data was 
collected by Web-Assisted Interviewing [4]. Specifically, 
data was collected from 23rd of January until 31st of 
January 2018 and the questionnaire was provided in an 
Internet-only version via Google Forms. The 
questionnaire was provided to a certain number of 
participants using Social Media (Facebook, Twitter). We 
are also very aware of the limitations of this research, due 
to the fact that only citizens with Internet and social media 
networks access could have participated in the 
questionnaire. The value of the questionnaire is limited 
because the knowledge that we can give depends on the 
integrity of the respondents and their ability to answer the 
questions asked. However, this questionnaire can be used 
as an example of a larger scale project for local self-
governments when implementing the elements of a smart 
city. For this kind of research, the most important is to 
have a credible random sample of respondents in the 
questionnaire, where the numbers of respondents in the 
qualitative research isn’t limited with the highest number 
of respondents.  
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Participants were introduced with the purpose and 
objectives of the questionnaire before answering the 
questions. The questionnaire was conducted for Croatian 
citizens only, therefore, Croatian language was used. 

The reasoning behind using the web questionnaire in 
Google Forms is the following: the provision to potential 
participants was conducted without expenses, it offered 
anonymity and the authors concluded it was optimal for a 
certain number of respondents [5]. 

The questionnaire contained twelve (12) questions. 
The first three (3) were related to defining the participants 
by several categories authors deemed important (gender, 
age and the size of the city participants live in). The fourth 
question asked the participants if they know what the term 
smart-city means. 

The following two (2) questions (with an option for 
participants to also propose their own answers) offered the 
participants to select from multiple answers. The fifth 
question was: “Which of the following are the elements of 
the smart-city term?”, and the sixth question was: “Which 
of the following elements of the Smart-city are already 
provided in the city you live in?” 

The areas in which cities need indicators to measure 
their smart city performance are: energy, greenhouse gas 
emissions, traffic and transport, digital infrastructure and 
E-services, resource management, citizens’ participation, 
competitiveness, economy, environment, quality of life 
etc. We have categorized the answers into the five (5) 
basic categories which the smart-city consist of: Smart 
governance, Smart living, Smart mobility, Smart 
environment and Smart people. Some answers belong into 
the two (2) categories. The selection of indicators for the 
evaluation framework was based on an inventory of the 
needs of cities and citizens, the CITYkeys working 
definitions and the structure of the evaluation framework, 
and the categorization made by S. Kondepudi and R. 
Kondepudi [6]. Additionally, some of the answers were 
not elements of a smart-city (not grouped in any of the 
above-mentioned categories). False answers served as 
“red-flags” to indicate if the participants who stated they 
know what a smart-city is, really understood what 
constitutes a smart-city in practice. Two other possible 
answers were “None of the above” and “I am not familiar 
with the term smart-city“. The answers provided are 
presented in Figure 1 infra. 

The seventh question offered identical elements and 
asked the participants to rate each element on a scale from 
1 to 5 - one (1) indicating that the element is not necessary 
in the city participants live in, while five (5) meaning the 

element is (reasonably) needed in the city participants live 
in. 

The set of questions from eight (8) to eleven (11) 
asked participants the following: “Question 8: Does the 
introduction of smart-city elements increase the quality of 
your lives”; “Question 9: Are you familiar with any 
initiatives your local government is facilitating regarding 
smart-city elements”; “Question 10: When do you expect 
your city will implement some elements of a smart-city?; 
“Question 11: Would you participate in a digital platform 
which would provide an opportunity for joint decision 
making on projects relevant to the development of your 
city?”. 

The twelfth (final) question was open-ended, and 
participants were asked whether they think the city they 
live in is “smart”. Participants were asked to write and 
explain their answer on the above question. 

III. ANALYSIS OF THE RESULTS 
The questionnaire was completed by a total of 673 

respondents, out of which: 28.4% are from 18 to 30 years 
of age; 31.1% are from 31 to 40 years of age; 28.7% are 
from 41 to 50 years of age; 9.1% are from 51 to 60 years 
of age; and 2.8% of the respondents are older than 60 
years of age. Out of the total, 59% of participants were 
male and 41% were female respondents. 67.8% 
respondents answered they live in cities larger than 35.000 
inhabitants, 16.9% live in cities  from 10.001 to 35.000 
inhabitants, while 15.3% participants live in cities with 
less than 10.000 inhabitants.  

The reason why we grouped respondents in this 
manner is based on the definitions from the Act on Local 
and Regional Self-Government, [7] which provides the 
terms of municipalities, towns and big towns (cities)1. 

According to the research conducted by the United 
Nations in 2014 more people live in urban areas than in 
rural areas globally. In 1950, 70% of people worldwide 
lived in rural settlements and less than 30% in urban 
settlements. In 2014, 54% of the world’s population is 
urban. The urban population is expected to continually 
grow, so by 2050, the world will be 1/3 rural and 2/3 
urban. Roughly, the population will reverse in comparison 
to what we had during the 1950s’. 73% of European 
population already lives in urban areas. The United 
Nations' research predicts that over 80% of Europe's 
population will be living in urban areas by 2050. [8] 
Therefore, the information that more than 2/3 of the 
respondents live in cities larger than 35.000 inhabitants; is 
in line with UN's data. 

Out of the 466 respondents that stated they are familiar 
with the term smart-city, 69.1% live in cities larger than 
35.000 inhabitants, 17.2% live in cities between 10.001 

 
 
 
1  Croatian Act on Local and Regional Self-Government defines 
municipalities as units of local self-government (usually) below 10.000 
inhabitants, towns as units of local self-government with (usually) more 
than 10.000 inhabitants, while big towns (cities) are units of local self-
government which have more than 35.000 inhabitants. 
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Figure 1: Categorized answers (Questions 5 and 6). 
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and 35.000 inhabitants and only 13.7% live in cities with 
less than 10.000 inhabitants. Out of the 466 who stated 
they understand the term smart-city, 39% are female 
respondents, and 61% male. As for the 207 participants 
who stated they did not understand the term smart-city, 
18.8% live in cities with less than 10.000 inhabitants, 
16.5% live in cities with between 10.001 and 35.000 
inhabitants, while 64.7% live in cities with the population 
larger than 35.000. 45.9% are female and 54.1% are male. 
It can be concluded that mainly inhabitants of big towns 
(cities) do understand the term smart-city, and roughly 
equally women and men in an equal percentage. 

Respondents correctly noticed some of the elements of 
the smart-city, such as: citizen-government 
interconnection (66.1%), energy-efficient facades 
(39.1%), smart parking (55.7%), smart traffic lights 
(64.6%), smart public transportation (70.9%), smart 
energy savings (72.1%), smart security system (62.7%), 
smart waste disposal (74%), smart education and health 
care (60.5%), and automated collection of data regarding 
citizen habits (34.8%), indicating that more than 50% of 
respondents are familiar with the most smart-city 
elements. When describing how does the smart-city look 
like, most of the citizens agreed that a smart-city uses 
digital technology, combines energy, mobility and 
infrastructure, increases efficiency, increases citizens 
participation, enables innovation and improves both social 
and economic value of the city. These answers again 
seemingly point out that respondents are familiar with the 
smart-city topic. 

It is interesting to notice that 52% of respondents 
identified smart benches, 20.2% of them identified free 
Wi-Fi in bars and 33.1% of them identified shared drives  

(carpooling) as the elements of the smart-city (all of 
which are false answers). Therefore, it’s important to 
notice that more than half of the respondents are, to some 
extent, unsure of the term smart-city.  

Out of the 350 respondents which selected Smart 
benches as an element of a smart-city, 76% answered 
they know what a smart-city is. Also, 72% who selected 
free Wi-Fi in bars also thought they knew what the smart-
city is. Similar percentage is evident in the third false 
answer: where 79% of respondents who selected shared 
drives (carpooling) said they knew what the term smart-
city means. So, seemingly it looked like the respondents 
understood the elements of smart-city, but for these non 
elements they answered incorrectly.  

In the question number 6: “Which of the following 
elements of the smart-city are already provided in the city 
you live in?” the respondents concluded that 24.8% don't 
have any of the above elements implemented in their city. 
41.5% of respondents stated they have smart benches and 
49.9% stated they have free Wi-Fi in bars, which are 
incorrect answers. 

Question seven (7): “Which of the following smart-
city elements you think your city needs the most?” 
represents the opinions of respondents on the smart-city 
elements needed in their city. The most respondents 
concluded they primarily need: smart education and 
healthcare, better citizen-government interconnection, 
and quality of life improvement, roughly around 80%. 
(shown in Figure 3). The result suggests that the local 
self-governments need to educate citizens considerably 
on the topic because citizens are eager to learn about 
smart-city methodology. 

Question eight (8) was: “Does the introduction of 
smart-city elements increase the quality of your lives?” 
Out of the 673 respondents, only 1.5% think that 
implementing smart-city elements will not improve their 
quality of life, in comparison to 93.5% who answered 
positively, while the rest answered: “I don’t know”. Out 
of 10 respondents which answered negatively, all of them 
stated in the final open-ended question that their city is 
not “smart”. 

Question nine (9): “Are you familiar with any 
initiatives your local government is facilitating regarding 
smart-city elements?” is perhaps the most important 
question for our research (See Figure 4). The answers 
indicate that only 19.3% of all the respondents actually 
knew what their local government is doing regarding 
smart-city implementation projects. Such a low 
percentage may indicate one or more of the following: 

a) Croatian local governments are not transparent and 
they are closed to the public; 

b) Croatian local governments do not have any plans 
and/or resources to implement smart-city solutions; 

c) Croatian citizens do not have any instruments to 
inquire or participate in implementing smart-city 
solutions; 

d) Croatian citizens are not interested in local politics 
and improving the city they live in. 

 
Figure 3: Question 7: Which of the following smart-city elements you think your city 
needs the most? 

 

Figure 2: Question 4: Do you understand the term “smart-city”?  
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Figure 4: Question 9: Are you familiar with any initiatives your local government is 
facilitating regarding smart-city elements? 

 

Figure 5: Question 10: When do you expect you city will implement some elements of a 
smart-city? 

Answers on Question number ten (10): “When do you 
expect your city will implement some elements of a 
smart-city?” provide following results: 51% of 
respondents think that their city will either never 
implement, or it will take more than 10 years to 
implement smart-city elements in the city they live in. 
Only 6% think that it will take less than three years for 
their local government to implement smart-city elements. 
The result indicates that people are untrustworthy towards 
the local governments in Croatia and/or the resources are 
insufficient for the implementation of smart-city elements 
(See Figure 5). The reason for this might be that many of 
the challenges faced by smart cities surpass the 
capacities, capabilities, and reaches of their traditional 
institutions and their classical processes of governing, 
and therefore require new and innovative forms of 
governance [9]. 

Surprisingly, a significant percentage of respondents 
(72%) answered that that they would actively participate 
in joint decision making within a digital platform on 
projects relevant to the development of their city. In 
addition, 26% of them answered that they would 
participate passively (i.e. following announcements). 
Therefore, we conclude that Croatian citizens are very 
interested in participating in local projects, since only 2% 
of the respondents answered that they would not 
participate in the (co)decision making processes (See 
Figure 6). 

There are a few succesful cities in Europe (Barcelona 
and Amsterdam), which developed systems where 
citizens and companies can easily interact on solving key 
issues with 'smart' solutions. Barcelona's project "BCN 
Open Challenge" set out six challenges for businesses and 

entrepreneurs to provide solutions for transforming public 
spaces and services. [10] Similarly, Amsterdam Smart 
City is an online platform which connects all interested 
parties in one goal: dealing with 'smart city' problems and 
solutions [11] aiming to improve the functioning 
infrastructure, access to resources, and safety and security 
for the population [12].  

Croatia needs a fundamental shift, when we think of 
Croatian cities and about urban development in the near 
future. Citizen participation reduces government 
corruption by expanding public insight and decentralizing 
government power [13] by giving them the ultimate 
decision in the adoption of the city’s services. Building 
smart-cities through the concession agreements and public 
procurement models are necessary for the development of 
all mentioned smart-city elements and improvement of 
local governments, by helping them become more 
competent and transparent when awarding concessions 
and performing public procurement contracts.  

The twelfth (final) question: “Do you think the city 
you live in is “smart” and explain why? was included as 
an open-ended question. Respondents could freely write 
and explain their answer. Out of the 673 participants, 589 
answered that their city is not “smart” (negative); 22 
answered that their city is “smart” (positive); 56 
respondents answered answers such as "partly, somewhat, 
better than the rest, it has potential" (categorized as partly 
yes); and six (6) respondents did not provide any 
identifiable answer (Unidentified), as provided in the 
Figure 7 below. The results indicate that 88% of the 
respondents’ state that their city is not “smart” and needs 

 

Figure 6: Question 11: Would you participate in a digital platform which would provide an 
opportunity for joint decision making on projects relevant to the development of your city? 
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improvements.  

IV. CONCLUSION 
The idea behind this paper was to explore Croatian 

citizens’ view towards implementation of smart-city 
elements into Croatian cities and to use the results of this 
questionnaire in future practice. There are a few notable 
limitations in this questionnaire; first, the respondents are 
coming from different cities of different sizes and from 
different parts of the country. The questionnaire is 
intended for the population of Croatia, but the citizens are 
not related specifically to any region. Therefore, we 
cannot rule out the possibility that such differences 
influenced the results.  

Secondly, all the questions (except Question 12) were 
posed as closed-ended. Close-ended questions require 
respondents to choose from a set of provided response-
options. There are also possibilities to use open-ended 
questions, which we did not use in this questionnaire, 
(except the last question), since the usage of mixed 
questions is not suitable for this kind of random sample. 
Furthermore, Oudejans and Christian (2010) found 
respondents more likely to respond to narrative open-
ended questions when they were interested in the topic of 
the questionnaire. [14] Also, there are some positive 
aspects when using the closed-ended questions; answering 
closed-ended questions is easier as well. Respondents do 
not have to formulate an answer in their own words. 
Instead, they only have to check the response option that 
applies to their answer, making the answering process 
much easier and less demanding, resulting in better 
response rates to closed-ended questions. [15]  

From the answers of the respondents, it’s evident and 
it can be concluded that the citizens are not familiar with 
the work and public policies of their local governments. 
Citizens are highly interested in participating and joint 
decision making but they are not acquainted with 
instruments for partaking in local governments decision 
making processes, due to the fact that local governments 
don’t have and/or don’t provide citizens with the plans 
and/or resources for adopting the elements of smart-cities. 
Since citizens are not provided with any instruments for 
joint decision making with the local governments (such as 
digital platforms mentioned above), we highly recommend 
adoption of a national-level strategy for better citizen 
inclusion in joint decision-making processes regarding the 
implementation of smart-city elements, such as  
mentioned successful cases from Europe.  

There are, however, a few examples of Croatian cities 
with smart-city technologies. For examples, city of 
Koprivnica which has implemented smart waste system, 
E-governance system, electronic bill presentment and 
payment service (ISO Standard 37120:2014 Sustainable 
development of communities - Indicators for city services 
and quality of life) and some other small projects towards 
becoming a smart-city. [16] In Croatian city of Rijeka, 
citizens have two smart bus stops offering information 
which provides a better and more relevant service to 
citizens and tourists traveling by bus. The bus stops 
provide users the information on the current locations of 
the buses and access up to twelve (12) city cameras. [17]  

The research has also shown that the Croatian cities 
need new models of transparent policy making and project 
performance. Those models should be based on using 
concession contracts public private partnerships, and 
innovation partnerships within the public procurement 
regulations [3].  

The significance of this research is to demonstrate 
citizens' interest regarding possibilities of implementing 
elements of the smart-city and their active participation 
towards using models which have proven to be successful 
in practice. Successful practices, mainly, used concession 
contracts, public procurement and public private 
partnership models, which are already available to 
Croatian local governments, but still underused. This 
paper should encourage Croatian local governments in 
using this models in order to boost growth of smart-cities 
in Croatia. 
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