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Abstract: Smart living appears as the most important 
domain of a smart city, and many studies propose that it is 
synonymous with resident quality of life. The main aims of 
this research were to understand better residents’ percep-
tions of quality-of-life issues and priorities in smart cities. 
The study (re)defines smart living using domains and 
indicators that were carefully selected from a systematic 
literature review, a close analysis of previous studies and 
their methodologies, and a pilot test of a questionnaire in 
Budapest, Hungary. The research is considered timely 
because of Budapest’s relatively low performance in 
quality-of-life rankings in Europe and the lack of data on the 
needs of citizens. The main domains of smart living and 
their relevant indicators include housing, health, safety, 
education, environment, social cohesion, leisure, culture 
and tourism. Overall, the research aims to assist urban 
researchers and city agencies in the development of 
indicators of smart living when measuring resident quality 
of life. The results could be applicable to other post-socialist 
cities which have followed similar trajectories to Budapest, 
but the results are useful for almost any city that hopes to 
enhance quality of life by prioritising smart living. 
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Until today, creating liveable cities is an art. Cities are not just giant optimization 
problems, nor are they giant entertainment parks, where pre-manufactured 
experiences are consumed. Cities are places where people meet, communicate, make 
friends, and fall in love. In other words, cities are first and foremost about people. 

(Helbing et al. 2021: 4) 

Introduc�on 
The transformation of a city system into a smart system is meant to improve the quality 
of life (QoL) for its people and their way of living, its environment, economy, transport 
and governance (Muvuna et al. 2020). However, previous studies have not always 
focused specifically on QoL and citizen-centric issues. One systematic review of smart 
cities (SC) showed that research on humans was the least important (8.1%), but it has 
been suggested that the focus of SC is switching from infrastructure supply-oriented 
approaches to improving citizens’ QoL and sustainability (Myeong et al. 2022).  

Smart cities should put people first and use technology as a tool predominantly in the 
service of citizens (Trencher 2019). Some studies have even noted the negative impact 
of technology anxiety on peoples’ quality of life in smart cities (Dash 2022). Earlier 
studies had also implied that smart city visions can be a way of imposing discipline on 
cities that reduces political resistance and resurgence (Vanolo 2014). Szarek-Iwaniuk 
and Senetra (2020) refer to three generations of SC, where in Smart City 3.0, citizens 
play a key role in urban development. It has been argued that innovation for the sake 
of innovation is not smart, but rather that a SC should be intertwined with and 
responsive to its community (Del-Real et al. 2023). Cities can only achieve an effective 
transformation to a SC and promote the improvement of people’s QoL if they invest in 
ICT and human capital simultaneously (Wang and Zhou 2023). This includes address-
ing urban inequalities and focusing on excluded communities (Dragan et al. 2024). 
Rachmawati et al. (2024) suggest that ‘liveability’ should be one of the main purposes 
of the urban future and he use of ICT in sustainable smart cities can enhance wellbeing 
as well as ensure collaboration among stakeholders and to battle climate change. 

This paper explores the meaning of smart living, including the domains that can be used 
to define it and the indicators that can be developed to measure it. In addition to a 
detailed review of recent literature using the terms ‘smart cities’ and ‘quality of life’ 
(2020-2023), a questionnaire was designed for the local residents, and it incorporates the 
most important domains and indicators of smart living. The questionnaire was tested 
on a representative sample of residents in the Hungarian capital city of Budapest, and 
care was taken to adapt the study to the specific context of a post-socialist city in CEE. 

The main aims of this research were to understand better residents’ perceptions on QoL 
issues in SC, to supplement ‘top-down’ approaches to smart city development with a 
‘bottom-up’ understanding of resident priorities, and to complement research that has 
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focused on the development of objective or ‘hard’ indicators with more subjective or 
‘soft’ ones. The ultimate aim is to inform SC strategies to encourage a more citizen-
centric approach, as well as to assist researchers (both academics and practitioners) in 
developing reliable indicators to measure QoL in SC or so-called ‘smart living’. The 
study also reflects on urban policy and planning in CEE cities like Budapest during 
their post-socialist transition and the implications for QoL and smart developments. 

Methodology 
This research included a detailed review of 40 articles (published between 2020-2023) 
using the keywords ‘smart city’ and ‘quality of life’. The PRISMA model was used, 
which meant an initial screening of 265 articles for eligibility (articles were excluded if 
they were not full papers and not written in English). Out of the remaining 133 articles, 
exclusion criteria included: studies that focused on smart processes or tools rather than 
people; articles from outside the disciplinary scope (social science); and articles where 
quality of life was not a central focus. The aim was to identify definitions, domains, 
indicators and research methods used in the smart city domain of ‘smart living’, which 
is often considered to be synonymous with quality of life (Giffinger and Gudrun 2010, 
Braga et al. 2021, Valencia-Arias et al. 2021, Shami et al. 2022). It has been suggested 
that smart living is the most important domain of a smart and sustainable city and that 
QoL should be a significant goal of smart living (Ozkaya and Erdin 2020). 

The second part of the research involved using the identified indicators to create a 
questionnaire for the local residents based on the smart living domain of smart cities. 
This questionnaire was designed with the residents of the Hungarian capital city of 
Budapest in mind, and it was piloted with a representative sample. 

The limitations include the relatively limited time frame for the systematic review, 
which could have excluded seminal works from previous years (some of these are 
therefore cited in this article to provide background information and critical comment). 
Also, the identification of indicators requires decisions to be made about inclusion and 
exclusion of certain domains and elements, which could result in bias and value 
judgement. Thirdly, it will be challenging to design a sampling strategy that is 
representative of the population of the whole city, including those who are more 
marginal, less wealthy and educated or elderly. 

Results 
Systematic review 

In the previous literature, six dimensions of SC were identified as smart economy, 
smart mobility, smart environment, smart people, smart governance and smart living 
(Giffinger and Gudrun 2010). Several authors have used these same domains in 
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subsequent studies (Ortega-Fernández et al. 2020, Ozkaya and Erdin 2020, Bielińska-
Dusza et al. 2021, Braga 2021), sometimes with additions or variations. For example, 
Cantuarias-Villessuzanne et al. (2021) added ‘smart architecture and technologies’ and 
Valencia-Arias et al. (2021) use ‘sustainability’ instead of ‘environment’ and add the 
term ‘quality of life’. Alongside smart environment, people and living, Ji et al. (2021) 
include ‘smart safety’, ‘smart health’, ‘smart energy’ and ‘smart transport’. Chen and 
Chan (2023) focus on only five domains, but many of the elements above are 
incorporated under a different heading: 

• Smart environment (including sustainability issues); 
• Smart people (including social welfare and personal development); 
• Smart livelihood (including an individual’s way of life and community 

feelings, image and pride); 
• Smart economy and economic policy (including government support); 
• Smart mobility (including public transportation, infrastructure and safety. 

Smart living (and its variations) has been defined as synonymous with or closely 
connected to QoL (Shami et al. 2022). Several definitions of SC directly mention QoL: 

• “Improving the quality of life of citizens is a central concept, and we assume it 
to be an ultimate goal of SC developments” (Csukás and Szabó 2021: 3). 

• “SC development should be people-centric, serving the needs of local citizens 
with the wider aim of improving their well-being and quality of life” (Ji et al. 
2021: 2). 

• “Urban smartization will ultimately improve quality of citizens’ lives (smart 
living)” (Shami et al. 2022: 2). 

• “Smart living examines the use of ICT for achieving quality of life in a liveable 
and safe environment” (Cantuarias-Villessuzanne et al. 2021: 4). 

Braga et al. (2021) refer to smart ways of life associated with the locals’ lifestyle choices 
and quality of life, and Valencia-Arias et al. (2021) describe the domain of smart life as 
a dimension that can be measured using social indicators that reflect the QoL of 
citizens. QoL of an individual may be determined by their physical health, 
psychological state, level of independence and social relationships (Chen and Chan 
2023). Oh (2020) evaluates QoL according to subjective satisfaction with housing, 
facilities, overall urban environment, physical and mental health, and safety of the 
surrounding area. It has been argued that regardless of definitions and dimensions of 
SC, they should promote the quality of life of people (Keshavarzi et al. 2021). On the 
other hand, it would be a mistake to imply that urban development policies should be 
based on a model that is applicable everywhere (Vanolo 2014, Kitchin 2015). 

QoL is defined as smart-city services that enhance the standards of living (Lytras et al. 
2021) using advanced integrated services based on information and communication 

https://www.zotero.org/google-docs/?Sl6z1Z
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technologies and the intelligent use of urban infrastructures for improving the QoL of 
its citizens (Barletta et al. 2020, D’Aniello et al. 2020). This can include a number of 
factors (economic, environmental, transport and governance, Muvuna et al. 2020) 
aiming to increase the efficiency and effectiveness of municipal services while 
facilitating private investment (Edge et al. 2020). In the context of safety, it should be 
noted that smart solutions can be used to reduce the risk of disasters like earthquakes 
(Kodag and Kodag 2023). Other authors added social cohesion and participation, 
consumption of resources and preservation of the environment as well as spatial 
development and building (Shami et al. 2022). Helbing et al. (2021) advocate a “value-
sensitive smart city”, which is inclusive, collaborative, ethical, citizen-centric and 
society-driven. In addition to previously mentioned values like health, security, 
sustainability, wellbeing (or QoL), the study refers to peace, justice, equity, dignity, 
solidarity and privacy (among others). Zhu et al. (2022) differentiate between ‘livability’ 
and ‘life-ability’, with ‘livability of environment’ referring to good living conditions, 
including the natural environment, built environment and social environment, and ‘life-
ability of person’ referring to the opportunities for managing and improving life, 
including self-development, acquiring new knowledge and skills and enjoying life. 

One systematic review of smart cities and quality of life identified the following topics 
as being the most frequently occurring in past studies (Chang and Smith 2023): 

• Smart urban governance; 
• Citizens’ lived experience; 
• Citizen participation and social inclusion; 
• Sustainability; 
• Indicators and measurement of QoL in smart cities. 

It is important to analyse gaps between policies and practice (Nunes et al. 2021), as 
there is still a mismatch between the citizens’ needs and the service design (Chen and 
Chan 2023). Although smart governance is not always visible to citizens and therefore 
not always ranked as highly in SC and QoL studies as other domains (Ozkaya and 
Erdin 2020, Braga et al. 2021), it underpins urban development, planning and 
management and it is often responsible for decisions about design and the 
implementation of smart systems. It is suggested that efficient public governance can 
help to reach a higher level of QoL by providing a transparent, collaborative, 
participatory, communicable and accountable government (Chen and Chan 2023). 
Some studies focus specifically on governance and decision-making (de Guimarães et 
al. 2020, Mills et al. 2022). On the one hand, the tools and mechanisms used by 
governments or municipalities for information provision, data collection and feedback 
can help to increase participation and social inclusion. On the other hand, many of the 
critiques of smart city developments highlight the inherent power relations (Vanolo 
2014), weak collaborative engagement with stakeholders (Kitchin 2015), and 
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hegemonic approaches to urban governance and planning, which reproduce social 
inequalities (Krivý 2018). For this reason, Cheniki et al. (2020) suggest a so-called ‘smart 
synthetic model’ for e-governance that helps to integrate citizens into the political 
system, and to create equity between stakeholder decision-making and priorities.  

Discussion on sustainability should be aligned with the SDG11 goals to make cities 
sustainable, safe and resilient (United Nations 2015). Some SC studies focus specifically 
on resilience (Bruzzone et al. 2021) and several definitions of SC that focus on QoL 
include sustainability as an important objective (Edge et al. 2020, Ortega-Fernández et 
al. 2020, Szarek-Iwaniuk and Senetra 2020, Ligarski and Wolny 2021). Cantuarias-
Villessuzanne et al. (2021) categorise European cities into three clusters, arguing that 
the quality of life-orientated cluster should include sustainable goals. Indeed, Kubina 
et al. (2021) advocate the use of the ‘superior’ term “smart sustainable city”. 

Numerous indicators have been used in past studies to define the domains of smart 
cities, including smart living (Annex 1 offers a summary of selected recent literature 
on this topic). But it is important to consider that indicators can become a “subtle 
disciplining technique” if they are used to set specific political or financial agendas 
(Vanolo 2014: 890). It should also be noted that it is difficult to differentiate clearly 
between domains, as several areas of life impact on smart living. For example, Zhu et 
al. (2022) define a ‘Happiness-driven SC’ according to the following elements, which 
combine the economic, environmental and social domains: 

• A city with efficient and green physical infrastructure 
• A city with labour-friendly and innovative economy 
• A city with inclusive and attractive society 
• A city with sustainable and eco-friendly natural environment 

SCs are inevitably affected by the economic situation and governance (e.g in the 
domains of health, education and housing). Environmental issues are a global concern 
(e.g. climate change), but local measures can help to mitigate pollution levels and to 
increase the number of green spaces, for example. Mobility issues may affect the 
residents’ quality of life in terms of their commuting to work or the access to leisure 
and cultural experiences. Smart people and smart living are inextricably connected in 
terms of social cohesion, community development and inclusion. 

Smart living 

It has been suggested that smart living is the most important domain of a smart and 
sustainable city followed by a smart economy (Ozkaya and Erdin 2020, Toli and 
Murtagh 2020). Smart living includes the creation of liveable and safe cities 
(Cantuarias-Villessuzanne et al. 2021), which enhance lives and tackle social challenges 
(Chen and Chan 2023). Cities that score highly in smart living tend to be perceived as 
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safe with good healthcare and education systems (Toli and Murtagh 2020). Ozkaya and 
Erdin (2020) emphasise healthcare conditions, education facilities, individual safety, 
housing quality and affordability, cultural interaction opportunities in cultural 
facilities (e.g. events, heritage sites, museums, shopping), tourist attractivity, and social 
cohesion (e.g., homelessness, volunteering). Other authors include religion and 
tourism in smart living, as well as culture (art, cinema, theatre), sport, entertainment 
for children, religious and spiritual edifices, and restaurants. They also highlight the 
cost of living (Cantuarias-Villessuzanne et al. 2021).  

Some authors have referred to ‘smart livelihood’, which includes a way of life, 
opportunities to use smart technology, personal life quality, a feeling of belonging in 
the city, community pride, and citizens’ participation in government decision making 
(Chen and Chan 2023). The themes of surveillance and privacy emerge from several 
studies as being important issues that affect the residents’ security (Ortega-Fernández 
et al. 2020, Vidiasova and Cronemberger 2020, Braga et al. 2021, Cantuarias-Villes-
suzanne et al. 2021). This includes also the risks associated with data privacy and 
protection (Sharif and Pokharel 2022) as in the domain of healthcare it is considered 
especially essential to ensure information security and strict privacy protection (Zhu et 
al. 2022).  

Ji et al. (2021) found that the top-rated SC service belongs to the soft domain: the smart-
living dimension. This was the welfare and social inclusion service, indicating that the 
respondents showed much concern about the delivery of SC services for serving the 
needs of minority groups. Social inclusion is characterised by equality, a balanced city 
development, and shrinking gaps between various groups with respect to economic 
conditions, education level, and so forth. Taking an inclusive approach to SC 
development puts the welfare, needs, and priorities of citizens first, helping to cultivate 
social and ethical plurality as well as fostering flexibility, creativity, and open-
mindedness (Wang et al. 2021). It can involve delivering assistance to vulnerable 
people including the elderly or the disabled, as well as effective settlement policies for 
the immigrants (Shami et al. 2022). It is important to identify whose voices are missing, 
whether they are youth, refugees, or the homeless. 

Several studies have attempted to capture the relative importance of different domains 
of smart living. For example, the results in three Korean cities indicate that citizens 
perceive smart cities as a means of improving their safety, convenience, and their local 
environments (Oh 2020). In a comparison of Taiwanese cities, researchers showed that 
citizens expressed the most concern for smart safety, smart transportation, a smart 
environment, and smart healthcare (Ji et al. 2021). Municipalities in Poland listed the 
following as the most important quality of life factors: living conditions in the city, 
public safety, education, housing, future perspectives, leisure opportunities, transport 
and communication and working conditions in the city (Ligarsky and Wolny 2021). A 
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study in Tehran, Iran (Shami et al. 2022), referred to several factors of smart-living 
quality, including housing and building, culture, the environment and natural 
resources. It was also thought that using modern and innovative methods in 
developing society's health and hygiene will have the greatest impact on improving 
the quality of smart living. These studies indicate that the relative importance of the 
domains largely depends on context and geographical scale (Keshavarzi et al. 2021), 
but wider research can lead to more definitive conclusions, for example, in their study 
of 44 cities, Ozkaya and Erdin (2020) found that individual safety, access to health 
services and the educational infrastructure are more important than other factors, 
whereas tourist attraction is the least important. Also, several authors have suggested 
the most important domains of smart living revolve mainly around housing, social 
cohesion, security, housing, culture, and education (Table 1). 

Table 1. Suggested domains of smart living 

Authors Suggested domains of smart living 

Bielińska-Dusza et al. 
(2021) 

 Housing quality 
 Health condition 
 Individual security 
 Education facilities 
 Economic welfare/social cohesion 
 Cultural facilities 
 Tourism attractiveness 

Oh (2020) 
(for “subjective quality of 
life”) 

 Housing (including facilities and environment) 
 Health and wellbeing (including physical and mental health) 
 Safety and convenience 
 Urban environment 

Ortega and Malcolm (2020) 

 Housing quality 
 Citizen security 
 Social cohesion 
 Cultural facilities 
 Tourism 

Ozkaya and Erdin (2020) 

 Housing quality 
 Health conditions 
 Individual safety 
 Education facilities 
 Social cohesion 
 Cultural facilities 
 Tourist attractivity 

Cantuarias-Villessuzanne 
et al. (2021) 

 Healthcare 
 Security 
 Education 
 Tourism 

Csukás and Szabó (2021) 

 Housing 
 Health 
 Social cohesion 
 Culture 
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Authors Suggested domains of smart living 

Ji et al. (2021) 

 Welfare and social inclusion service, e.g. to reduce barriers for minority 
groups in social learning and participation 

 Public spaces management service, e.g. maintenance 
 E-democracy service, e.g. electronic voting service 
 Online city-tourism information service 

Pira (2021) 

 Health (including life expectancy) 
 Safety (e.g. crime levels) 
 Education 
 Culture and wellbeing (living conditions, inequality, quality of life 

ranking) 

Shami et al. (2022) 

 Housing and building 
 Health and hygiene 
 Security 
 Public education 
 Social cohesion and participation 
 The environment and natural resources 
 Culture 

Zhu et al. (2022) 
 Reliable and efficient physical infrastructures 
 Accessible and secured ICT infrastructures 

Chen and Chan (2023) 
(for “smart livelihood 
SCQOL-LIVE”) 

 Way of life 
 Personal life quality 
 A feeling of belonging in my city 
 The image of my city to others 
 Community pride 
 Opportunities to use smart technologies 
 Citizens’ participation in government decision-making process 

Research methods for smart city and quality of life research 

According to the detailed literature review (2020-2023) of 40 academic articles focusing 
on SC and QoL, the most common research methods are quantitative (Figure 1), 
including questionnaires with the local residents. QoL research often employs 
questionnaires that focus on subjective wellbeing and the citizens’ perceptions on the 
domains of SC (de Guimarães et al. 2020, Oh 2020, Vidiasova and Cronemberger 2020, 
Bielińska-Dusza et al. 2021, Ji et al. 2021, Simonofski et al. 2021, Shami et al. 2022, Chen 
and Chan 2023). 

ome authors collect and analyse indicators and sub-indicators relating to smart 
buildings, resources management, energy consumption, transport systems, healthcare 
and smart infrastructure (Ivaldi et al. 2020, Ortega and Malcolm 2020, Ozkaya and 
Erdin 2020, Pira 2021). Others analyse policy and strategy documents and reports 
which connect their research to smart governance, urban planning and management 
(Vidiasova and Cronemberger 2020, Csukás and Szabó 2021, Treude 2021). These 
methods can also help to provide a framework for a case study context (e.g. political, 
economic and environmental issues). Sometimes the document analysis is quite 
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specific, e.g. documents referring to resilient cities (Bruzzone et al. 2021) or inclusive 
smart cities (Wang et al. 2021). In addition to in-depth interviews, focus groups, 
workshops and Delphi studies, other ways of eliciting data from professionals include 
cognitive mapping research, which involve panel discussions with groups of experts 
(Braga et al. 2021, Nunes et al. 2021). 

Figure 1. Summary of research methods used in past studies of QoL in SC 

Several studies used mixed research methods (e.g. those listed under the ‘Other’ 
category in Figure 1). These appear to be the most informative for collecting objective 
indicators, subjective perceptions of both professionals and residents, as well as 
content-analysing policy documents. Several authors include comprehensive lists of 
indicators and sub-indicators across the domains of SC discussed earlier (Ortega-
Fernández et al. 2020, Pira 2021), some having a specific focus on QoL (Ligarski and 
Wolny 2021, Chen and Chan 2023). Research across several cities and comparative 
work is invaluable, but it is important to note that one model may not work for all cities 
and that adaptation to the local context is essential. Nevertheless, applying the global 
principles of sustainability or good practice in citizen participation can work well in 
many different territorial contexts.  

Context for Research 

This section will demonstrate how the above information could be used in the context 
of a specific city. The identification of domains and indicators can be applied to various 
research methods but lend themselves especially well to questionnaire design which 
can reach a wider range of citizens than other methods (e.g. interviews or focus 
groups). The chosen context for the potential application of smart living research is the 
city of Budapest, the capital of Hungary. It is firstly necessary to consider the 
background of Budapest’s urban development as a post-socialist city in transition.  

The economic and social processes affecting urban transformation in all post-socialist 
cities include political change, transition to capitalism, gentrification, urban sprawl, 
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and segregation (Vesalon and Crețan 2019). Urban policy and planning have been 
somewhat laissez-faire with inadequate or inconsistent regulatory and legal 
frameworks, and inherent corruption (Tsenkova 2014). This has led to greater social 
inequalities and often a decrease in local resident quality of life (Smith and Klicek 
2020). This was partly due to increasing economic polarisation, income inequalities and 
the spatial differentiation of the society (Marcińczak et al. 2013). In Romania, it was 
noted that the unequal exploitation of opportunities arising after the fall of the 
communist regime has greatly influenced urban development (Stoian et al. 2024). It is 
also important to mention the disappointments with post-socialist living, which 
offered relatively little security and state support in the absence of paternalistic 
authority (Shlapentokh and Shiraev 2002). Impoverishment, population decrease, and 
outmigration are common issues (Sýkora 2009, Marcińczak et al. 2013, Popescu 2014), 
which have not been ameliorated in many post-socialist cities like Budapest, even in 
recent years. It has been noted that marginal communities living in peripheral areas 
like the Roma people might be especially vulnerable to exclusion in this region because 
of uneven spatial development and displacement (Dragan et al. 2024). It is also 
important to consider ethnic minorities living in border regions (Berceanu et al. 2023). 

Hungary experienced a more ‘benign’ form of state socialism than some countries in 
the Eastern Bloc (Bockman 2011) and the return to ‘capitalism’ was therefore swiffer 
(Marcińczak et al. 2015). Nevertheless, Budapest, like many post-socialist cities, is now 
suffering from issues that are also common to many Western European cities, such as 
gentrification, inflation, a housing crisis and overtourism, all of which impact on the 
local resident quality of life. It has been suggested that, like in other CEE cities, this is 
partly a result of following the Western pattern of prioritising economic growth over 
social cohesion and environmental protection (Vesalon and Crețan 2019). 

In their comparison of nine cities, Csukás and Szabó (2021) state that smart 
developments have been ongoing in Budapest for the last decade (Figure 2), however, 
it has been suggested that the city ranks lower than its region’s average (Csécsei 2020). 
Although it seems on the surface that Budapest shows some similarities with Vienna 
(Austria) based on the distribution of value proposition components (e.g. citizen 
inclusion, engagement and equality), alongside Moscow, Budapest is the lowest 
performing city in terms of QoL (Csukás and Szabó 2021). However, Vanolo’s (2014) 
critique of smart city rankings should be mentioned here, where he argues that such 
standardising ’performance technology’ may not take into consideration the diversity 
of factors that affect urban development in different cities, including power relations. 

QoL in Budapest was defined based on numerous past studies as: “Activities, directly 
providing better conditions for the citizens to pursue happiness in their daily life, 
considering their needs and experience in mind, resulting in well-being” (Csukás and 
Szabó 2021: 7). The European Commission (2023) QoL report shows that satisfaction 
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with living in Budapest remained relatively low between 2019 and 2023, including 
healthcare, housing, air pollution and lack of trust in other people. It has been 
suggested that the issue of “disrupted wellbeing” in Budapest should be addressed, 
including gentrification, clash of interests over land use and overtourism (Namaz and 
Tvergyák 2023: 7).  

Figure 2. The winners of smart city projects organised by the City Hall in Budapest (2021). Source: Kaiser (2024) 

Csukás and Szabó (2018) previously cited lack of correct understanding of smart city 
concepts as one of the barriers to development in Budapest and other Hungarian cities 
and they emphasised the importance of understanding the specific local needs of a city, 
namely the needs of the citizens. Csukás and Szabó (2022) provide a focused analysis 
of Budapest’s smart strategy, suggesting that the process is not entirely transparent, 
including legislation and regulations, while the roles and responsibilities of 
stakeholders are not clearly articulated, and activities related to gathering the opinions 
of the wider population are missing. Taking into consideration these authors’ identified 
barriers to smart city development in Hungary, this work will make recommendations 
for improving the current ‘smartness’ of Budapest by researching the needs of the 
citizens. Research will identify the most important QoL issues for Budapest by 
collecting focused data from a sample of residents, which can help to assess the 
importance of several domains of smart living and to make recommendations for 
enhancing QoL based on the results. The sample will take into consideration the 
concerns expressed by Dragan et al. (2024) that less educated, older and poorer citizens 
are not as likely to have easy access to the digital world. 
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Discussion 
Research Design 

The research will build on and complement one previous study that focused on 
Budapest as a smart city from an environmental perspective. In addition to pollution 
and the heat island effect, the lack of green spaces, affordable housing and problems 
with the maintenance of the infrastructure were identified as key challenges by more 
than half of the respondents. Public cleanliness and safety were also identified as 
important (Fekete 2023). 

In the design of the research, it was firstly important to examine the dimensions of 
smart city development that were included in the Smart City Vision of Budapest 
(Municipality of Budapest 2017): 

• An integrated and holistic approach to development for the whole city; 
• The extent to which digital tools and technology can improve quality of life; 
• A strong connection to sustainability; 
• The need to enhance social responsibility; 
• And to create a dynamic, creative and liveable city. 

The proposed smart living questionnaire would focus in particular on the 
improvement of QoL and liveability, including the role of digital tools and technology 
in this process. The Smart City Vision of Budapest strategy includes the economy 
(incorporating creativity, knowledge and innovation); mobility and the environment 
(accessible, sustainable transport and energy); leisure (including green spaces, heritage 
and tourism); as well as social regeneration (reference is made to equal opportunities, 
active society, inclusion of disadvantaged groups and preserving diverse residential 
communities). Among the most important intentions of the Smart City Vision for 
Budapest (Figure 3), the emphasis on improving liveability and quality of life through 
sustainability and technology is notable. 

Of course, health and education are also fundamental aspects of QoL, but health and 
education systems are affected by national government policies, and they are often 
beyond the remit of city governance. It must be mentioned that urban governance in 
Budapest currently faces some barriers and restrictions due to the lack of political 
cooperation, economic and funding issues. However, the aim of this research will not 
be to explore the process of and barriers to implementation of smart city initiatives, 
instead it will examine the resident perceptions of existing and ongoing urban 
developments. 

Using the domains that occur most frequently in the previous research on smart living, 
the questionnaire design will focus on the following: housing, health, education, safety, 
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environment (public and green spaces), social cohesion, leisure, culture and tourism. 
The following indicators from past studies of smart living were used as inspiration for 
the design of the statements: 

• Housing: technology facilitates purchase, sale and rent; efficiency in water and 
energy (Shami et al. 2022); 

• Health: adequate healthcare options within their budget; e-options (Ji et al. 
2021); caring for and monitoring patients’ health status (Shami et al. 2022); 

• Safety: feeling safe within the city, including at night; monitoring and 
controlling public space (Shami et al. 2022); 

• Education: digital education using modern and interactive ICT tools (Ji et al. 
2021); innovation in educational methods (Shami et al. 2022); 

• Public spaces: attractive and well-maintained public spaces (Ji et al. 2021); 
• Green spaces: citizens have access to green spaces close to their homes (Liu et 

al. 2020); 
• Social cohesion: a sense of belonging in the city (Chen and Chan 2023); 
• Social inclusion: help and support for all citizens, including disadvantaged 

groups (Ji et al. 2021); 

Figure 3. Smart city vision for Budapest 
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• Leisure: enough leisure and sports activities close to home (Oh 2020); e-library 
service; e-fitness service (Ji et al. 2021); 

• Culture: interesting and affordable museums and galleries; enough 
information about cultural events (Shami et al. 2022); 

• Tourism: new experiences of cultural heritage for residents and tourists using 
ICT, e.g. augmented reality (Ji et al. 2021); becoming familiar with tourist sites 
(Shami et al. 2022). 

Pilot Study 

The questionnaire was designed in English (because of the much wider availability of 
SC and QoL literature in English), but it was translated into Hungarian with the 
assistance of two native speakers. The questionnaire was also translated into Mandarin 
by a native speaker and checked by two further native Mandarin speakers, as there is 
a sizable Chinese minority in Budapest. However, it should be noted that foreigners 
(who would undertake the questionnaire in English) represent only 5.8% of the 
population of Budapest and it is estimated that there are 30,000 Chinese people in 
Budapest (approximately 1.8% of the total population) (HCSO 2023). The questionnaire 
will therefore be mainly distributed to Hungarian residents. 

In addition to consulting the recent literature and previous studies, the proposed 
questionnaire statements (Table 2) were piloted on a representative sample of 
respondents in accordance with the planned distribution and using recent Census data. 
The ideal number of respondents for our study would be of 385 citizens, with a 
confidence level of 95% and a margin of error of 5% (Qualtrics 2023). This was 
calculated based on the total population of Budapest being of 1,685,342 people with an 
estimated 1,400,000 citizens aged 18+ (HCSO 2023). A minimum of 300 questionnaires 
was deemed acceptable. Previous SC and QoL studies include samples ranging from 
235 citizens up to 848 people (de Guimarães et al. 2020, Oh 2020, Bielińska-Dusza et al. 
2021, Ji et al. 2021, Simonofski et al. 2021, Vidiasova and Cronemberger 2020, Shami et 
al. 2022, Chen and Chan 2023). One of the aims of conducting a pilot study is to check 
the correctness of the developed questionnaire (Kaur et al. 2017, Menon et al. 2021), to 
include only relevant information (Morris and Rosenbloom 2017), and to modify the 
questions that do not elicit appropriate responses (Malmqvist et al. 2019). Some 
researchers recommend a pilot sample of around 10% of the total sample (Connelly 
2008, Menon et al. 2021), while Perneger et al. (2015) suggest that thirty participants are 
a reasonable starting point for a pre-test of a questionnaire. As the minimum sample 
size would be 300 residents, the pilot sample was 30 respondents. In addition to fine-
tuning language and translation, identifying repetition, omissions or redundant 
questions, some of the changes to statements suggested by the respondents can be seen 
in the Notes column in Table 2. 
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Table 2. Questionnaire statements for Smart Living Questionnaire 

Domain Suggested statements Notes 

Housing 

(Oh 2020, Ortega and Malcolm 
2020, Ozkaya and Erdin 2020, 
Bielińska-Dusza et al. 2021, 
Csukás and Szabó 2021, Shami 
et al. 2022) 

˗ It is easy to find good quality 
housing in Budapest at a 
reasonable price to rent 

˗ It is easy to find good quality 
housing in Budapest at a 
reasonable price to buy 

In the pilot study, respondents 
emphasised the need to 
differentiate between buying and 
renting accommodation. 

Health 

(Oh 2020, Ozkaya and Erdin 
2020, Bielińska-Dusza et al. 2021, 
Cantuarias-Villessuzanne et al. 
2021, Csukás and Szabó 2021, 
Pira 2021, Shami et al. 2022) 

˗ I am satisfied with 
healthcare services, doctors 
and hospitals in Budapest 

Inspired by “the healthcare system 
is adequate for my needs” (Ji et al. 
2021). 

Safety 

(Oh 2020, Ortega and Malcolm 
2020, Ozkaya and Erdin 2020, 
Bielińska-Dusza et al. 2021, 
Cantuarias-Villessuzanne et al. 
2021, Pira 2021, Shami et al. 
2022) 

˗ Budapest feels safe including 
at night 

Inspired by “The city feels safe 
and secure, including at night” 
(Shami et al. 2022). 

Education 

(Ozkaya and Erdin 2020, 
Bielińska-Dusza et al. 2021, 
Cantuarias-Villessuzanne et al. 
2021, Pira 2021, Shami et al. 
2022) 

˗ I am satisfied with the 
education provision in 
Budapest: 
˗ At primary level 
˗ At secondary level 
˗ At higher level 

In the pilot study, respondents 
suggested specifying which level of 
education (e.g. primary, 
secondary, higher). 

Environment (public and green 
spaces) 

(Oh 2020, Liu et al. 2020, Ji et al. 
2021, Shami et al. 2022) 

˗ There are enough attractive 
green spaces in Budapest 
(e.g. parks and gardens) 

˗ Budapest is a clean city 
˗ Budapest seems to be a 

sustainable city 

Inspired by the maintenance of 
public spaces (Ji et al. 2021); the 
importance of green spaces (Liu et 
al. 2020). 

Social cohesion 

(Ortega and Malcolm 2020, 
Ozkaya and Erdin 2020, 
Bielińska-Dusza et al. 2021, 
Csukás and Szabó 2021, Ji et al. 
2021, Shami et al. 2022, Chen 
and Chan 2022) 

˗ The people in Budapest 
seem open and friendly 

˗ I feel a sense of community 
in Budapest 

Inspired by but simplified from: “I 
feel a sense of belonging in the 
city” (Chen and Chan 2021). 

Leisure 

(Oh 2020, Ji et al. 2021, Ligarski 
and Wolny 2021) 

˗ Budapest has a good range 
of sports and fitness facilities 

Inspired by “There are enough 
sports and fitness facilities close to 
where I live” (Oh 2020). 
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Domain Suggested statements Notes 

Budapest has excellent new sports 
facilities in the centrally located 
city park, so we did not want to 
limit answers to local areas. 

Culture 

(Ortega and Malcolm 2020, 
Ozkaya and Erdin 2020, 
Bielińska-Dusza et al. 2021, 
Cantuarias-Villessuzanne et al. 
2021, Csukás and Szabó 2021, 
Pira 2021, Shami et al. 2022) 

˗ Budapest has a good range 
of affordable cultural 
facilities (e.g. museums, 
galleries, heritage sites, 
theatres) 

Inspired by “interesting and 
affordable museums and galleries” 
(Shami et al. 2022). 

Tourism 

(Bielińska-Dusza et al. 2021, 
Ortega and Malcolm 2020, 
Ozkaya and Erdin 2020, 
Cantuarias-Villessuzanne et al. 
2021, Ji et al. 2021, Shami et al. 
2022) 

˗ Budapest has many 
interesting tourist attractions 

˗ Tourism has many positive 
impacts on Budapest 

˗ Tourism has many negative 
impacts on Budapest 

Budapest suffered from 
‘overtourism’ in the pre-COVID 
era and the residents were 
unhappy about the overcrowding 
and night noise. However, we 
wanted to balance the negative 
impact question with a positive 
one. 

Questionnaire distribution 

Taking inspiration and methodological good practice from previous studies of SC and 
QoL (de Guimarães et al. 2020, Oh 2020, Bielińska-Dusza et al. 2021, Ji et al. 2021, 
Simonofski et al. 2021, Vidiasova and Cronemberger 2020, Shami et al. 2022, Chen and 
Chan 2023), the questionnaire will have the following characteristics: 

• It will be designed using closed questions and a Likert scale 
• It will be designed in both online (weblink and QR code) and paper format in 

order to capture all age groups as representative as possible 
• It will be posted on social media (e.g. online District Forums, Expat networks) 

but also distributed in public places (e.g. the City Park in the centre of 
Budapest)  

One more question will be included to capture the respondents’ attitudes to SC 
development with the questions inspired by, but adapted from, Chen and Chan (2023): 

• The development of Budapest as a smart city is important to me 
• I would like to use more smart services in Budapest 

In the study of Budapest by Fekete (2023) only around 40% of the residents were 
familiar with the term ‘smart city’ and even fewer could name some smart solutions. 
Of these, the best known are related to transport, including tickets and vehicle-sharing 
schemes, as well as smart benches, parking apps and a few references to lighting and 
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energy sources. For this reason, it was deemed important to include ‘prompts’ for 
respondents in subsequent research. A separate question will therefore be included 
that gathers information about the smart services that the residents are familiar with 
or most likely to use. In addition to the literature review, artificial intelligence 
(ChatGPT) made suggestions when tasked to: “list specific or tangible smart city 
initiatives that citizens can use”. Some of the suggestions have been adapted to form 
the following list: 

• A transport system with e-ticket options (e.g. via apps or online booking) 
• Electronic information boards to show when the next bus/train is coming 
• E-parking options 
• Electricity charging stations for cars 
• Car-pooling or sharing apps 
• Bike-sharing schemes 
• Rubbish collection based on smart technology which indicates when bins are 

full 
• E-health options where people can access doctors online 
• Online learning options offered by educational institutions 
• Wi-Fi available everywhere in the city 
• E-ticket options for theatres, museums and other cultural facilities 
• Digital experiences in cultural facilities like museums, heritage sites and 

galleries (e.g. virtual reality, augmented reality, interactive technology) 
• Smart lighting systems 
• Cameras linked to security services in public spaces 
• Touchscreen kiosks in public areas providing information about local services, 

events and points of interest 
• Online complaint platforms where people can say what they find good or bad 

about the city  

Many of these are related to Smart Mobility, especially public transport and car travel, 
as well as Smart Environment. Also, most of the current smart city initiatives in 
Budapest relate to mobility or environmental sustainability. However, several points 
are also relevant to Smart Living, and these will form part of a smart solutions question 
for the residents in the Budapest study:  

• Housing: rubbish collection based on smart technology 
• Health: E-health options where people can access Budapest doctors online 
• Safety: cameras linked to security services in public spaces 
• Education: online learning options offered by Budapest educational 

institutions 
• Social inclusion: online complaint platforms where people can say what they 

find good or bad about the city  
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• Public spaces: Wi-Fi available everywhere in the city; touchscreen kiosks in 
public areas providing information about local services, events and points of 
interest 

• Leisure: bike-sharing schemes 
• Culture: E-ticket options for theatres, museums and other cultural facilities; 

digital experiences in cultural facilities like museums, heritage sites and 
galleries (e.g. virtual reality, augmented reality, interactive technology) 

• Tourism: touchscreen kiosks in public areas providing information about local 
services, events and points of interest 

Conclusions 
This paper has centralised the residents’ QoL in the context of smart cities using the 
domain of smart living. It has been suggested that this domain is actually the most 
important of the six commonly cited domains of SC, yet it is relatively under-
researched. One of the main aims was to identify the appropriate indicators for 
measuring smart living, including connections to smart solutions. Unlike the wider 
measures of QoL, which also include economic and environmental dimensions, smart 
living focuses more on social indicators. These can include physical living conditions 
(e.g. housing, public space, safety), social services (e.g. health and education), but also 
those factors that contribute to psychological wellbeing, such as leisure, culture and 
social inclusion. Smart living should be underpinned by good governance and 
sustainability, but these processes are often unseen by the residents.  

A wide range of research methods have been used in SC and QoL studies, with the 
most common being quantitative. Although mixed methods are arguably the most 
effective, questionnaires allow researchers to reach a representative sample of 
residents. This study therefore paves the way for quantitative research to be 
undertaken in a real city context (Budapest in Hungary) making recommendations for 
refining the domain of smart living, as well as for identifying indicators for measuring 
the residents’ QoL within this domain. Future research will include distributing the 
questionnaire to a representative sample of the population of Budapest and using the 
results to identify the most important domains of quality of life for different segments 
of residents. This can help to inform policy and planning, as well as to determine the 
allocation of resources to future smart developments.  

The research is considered timely because of Budapest’s relatively low performance in 
QoL indicators in Europe, the lack of data on the needs of the citizens, and to 
complement previous studies that focused more on economic or environmental rather 
than social indicators. Overall, this article contributes to the development of theoretical 
and methodological approaches to SC and QoL studies, as well as assisting potential 
city governments in the development of measures and indicators. The results could be 
applicable to other post-socialist CEE cities which have followed similar trajectories to 
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Budapest. Indeed, although every context and community are different, the domains 
and indicators are applicable to almost any city that hopes to enhance quality of life by 
prioritising smart living. 
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Annex 1 

Smart Cities and Quality of Life domains and indicators 

Authors Indicators Notes 

Ivan et al. 
(2020) 

There are eight domains of an age-friendly city, 
namely: 
• Social participation 
• Communication and information  
• Civic participation and employment 
• Housing 
• Transportation 
• Community support and health services 
• Outdoor spaces and buildings 
• Respect and social inclusion 

 

Oh (2020) 

Several studies on citizen-centric urban 
planning suggested that “Subjective Quality of 
Life” can be classified into four categories: 
• Subjective health issues 
• Subjective safety evaluation 
• Urban environment 
• Residential environment (e.g. housing) 

Quality of life variables were: 
● Housing (including facilities 

and environment) 
● Urban environment 
● Health and wellbeing 

(including physical and 
mental health) 

● Safety and convenience 

Ortega-
Fernandez 
et al. (2020) 

Dimensions of a smart city: 
• Governance (including public services, 

taxation, transparency of data) 
• People (including creativity, social cohesion, 

qualifications) 
• Economy (including investment, 

competitiveness, entrepreneurship) 
• Living (including housing quality, tourism, 

cultural facilities, citizen security, social 
cohesion) 

• Environment (including pollution, energy 
efficiency, green buildings) 

• Mobility (including sustainable transport, 
traffic control, ICT infrastructure) 

 

Ozkaya and 
Erdin (2020) 

The smart and sustainable city concept consists 
of six characteristics. While 'Smart Living' is the 
most important characteristic, 'Smart 
Governance' is the last and ‘Smart Economy' is 
ranked second. 
 

In their Keyword ranking, 
‘quality of life’ is the first.  
 
Cities which have good scores 
in the smart economy and 
smart living also get good 
scores in the general ranking. 
 
The concept of ‘Smart living 
(quality of life)’ was assessed 
by seven factors. While 
individual safety is the most 
important factor, tourist 
attraction is the last one. 
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Authors Indicators Notes 

Szarek-
Iwaniuk and 

Senetra (2020) 

A smart city is characterised by: 
• sustainable economic development, and 
• a high quality of life 
 
which are driven by: 
• investments in human and social capital 
• traditional (transport) 
• modern (ICT) infrastructure 
• responsible resource management 
• social participation 

 

Braga et al. 
(2021) 

Smart city development depends on six critical 
pillars: 
• Smart economy 
• Smart governance 
• Smart mobility (including transport) 
• Smart environment 
• Smart people 
• Smart ways of life (associated with locals’ 

lifestyle choices and quality of life) 

The most important four 
pillars are: 
● People’s involvement in 

constructing an intelligent, 
informed, educated society 

● Preserving the environment, 
managing energy, 
sustainability 

● Mobility and transport 
● Sustainable economic 

development 

Cantuarias-
Villessuzanne 

et al. (2021) 

Seven dimensions of the smart city (described 
by the academic literature):  
• Smart architecture and technologies 
• Smart citizens 
• Smart economy 
• Smart environment 
• Smart government 
• Smart living 
• Smart mobility 

Smart living examines the use 
of ICT for achieving quality of 
life in a liveable and safe 
environment. This smart city 
dimension is mainly divided 
into four characteristics: 
• Security 
• Education 
• Healthcare 
• Tourism 
• Religion 

Ji et al. (2021) 

Respondents’ preferences about seven 
dimensions of SC services, including: 
• smart energy (four questions) 
• smart environment (six questions) 
• smart people (six questions) 
• smart living (seven questions) 
• smart transport (four questions) 
• smart safety (four questions) 
• smart health (four questions) 
 
Among these dimensions, smart people and 
smart living represent the soft domain, and the 
others, the hard domain. 

Although smart living was 
ranked highly, Taiwanese 
citizens expressed relatively 
higher preferences for SC 
services from the hard domain 
over those from the soft 
domain. Eight of the 10 most-
preferred specific SC services 
were drawn from four hard-
domain dimensions, i.e., smart 
safety, smart transport, smart 
environment, and smart health. 
 

Kim et al. 
(2021) 

Main topics of citizens’ complaints in Seoul: 
• Health: public health, hygiene, etc. 
• Economy industry: payments for charges, 

prices, etc. 
• Traffic: public transportation, pedestrians, 

etc. 

From 2006 to 2017, the three 
most important topics were 
traffic, the environment, and 
culture. 
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Authors Indicators Notes 
• Culture: sightseeing, cultural experiences, 

cyber subculture, etc. 
• Welfare: positive discrimination, labour 

welfare 
• Taxes: default, tax collection, etc. 
• Safety: firefighting, disaster prevention, 

declaration of emergency, etc. 
• Female: infant care, multi-children families, 

etc. 
• Housing: rentals, housing development, real 

estate policy, etc. 

Ligarski and 
Wolny (2021) 

The identification of eight areas which, 
according to the respondents (in 76 cities), have 
the greatest impact on the quality of life: 
• Living conditions in the city 
• Public safety 
• Education 
• Housing 
• Future perspectives 
• Leisure opportunities 
• Transport and communication 
• Working conditions in the city 

 
 

Pira (2021) 

Indicators for smart sustainable cities: 
• Socio-cultural (including health, education, 

culture, safety) 
• Economic (including housing, jobs, 

entrepreneurship) 
• Environmental (including green spaces, 

pollution, energy use) 
• Governance (including transport, data 

monitoring, internet and WiFi) 

The smart city ‘Living’ 
indicators are useful (adapted 
from Cohen 2014): 
• Culture and wellbeing (living 

conditions, inequality, 
quality of life ranking) 

• Health (including life 
expectancy) 

• Safety (e.g. crime levels) 

Sharif and 
Pokharel (2022) 

The primary goals considered for a smart city 
project were: 
• the enhancements in quality of life 
• economy 
• transport and traffic 
• clean and sustainable environment 
• access to interaction with the government’s 

relevant authorities 

 

Valencia-Arias 
et al. (2021) 

Smart cities integrate six concepts:  
(1) smart economy, 
with high levels of innovation;  
(2) smart mobility, based on the adoption of 
sustainable and eco-friendly transportation 
systems;  
(3) smart environment, measured as the adequate 
management of natural resources;  
(4) smart communities, based on community 
training and the development of key skills for 
innovative ecosystems;  

The evaluation (for 
transformation of cities into 
smart cities) is focused on six 
dimensions:  
(1) government 
(2) mobility  
(3) sustainability 
(4) people 
(5) economy 
(6) quality of life  
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Authors Indicators Notes 
(5) smart life, a dimension that can be measured 
using social indicators that reflect the quality of 
life of citizens; 
(6) smart governance, from the standpoint of the 
supply of goods and services by government 
agencies and transparency in public 
administration. 

Shami et al. 
(2022) 

Dimensions and indicators to measure the 
quality of smart living: 
• Health and hygiene 
• Security 
• Public education 
• Social cohesion and participation 

Smart living shall encompass 
innovations concerned with 
improvement of healthcare, 
education, and social services 
as well as the enhancement of 
citizens’ participation 
(electronic-government 
projects) which is to have 
positive effect on the 
environment, to reduce 
vulnerability, and to improve 
safety (Appio et al. 2019). 

Zhu et al. 
(2022) 

Main features of a Smart City blueprint: 
• A city with accessible and secured ICT 

infrastructures 
• A city with reliable and efficient physical 

infrastructures 
• A city with productive and innovative 

economy 
• A city with equal and inclusive society 
• A city with sustainable and resilient 

environment 
• A city with participatory and transparent 

governance 

Happiness Driven Smart City 
(HDSC) is supposed to have 
the following characteristics: 
• A city with efficient and green 

physical infrastructure 
• A city with labour-friendly and 

innovative economy  
• A city with inclusive and 

attractive society  
• A city with sustainable and eco-

friendly natural environment 

Chen and Chan 
(2023) 

The five domains identified were the following:  
(1) smart environment (SCQOL-ENV), which 
includes seven items related to environmental 
and sustainability issues;  
(2) smart people (SCQOL-PPL), which includes 
six items related to social 
welfare and personal development;  
(3) smart livelihood (SCQOL-LIVE), which 
includes seven items measuring an individual’s 
way of life and community feelings, image and 
pride;  
(4) smart economy and economic policy (SCQOL-
ECON), which includes five items related to the 
economic impact and government support of 
SCD; 
(5) smart mobility (SCQOL-MOB), 
which includes four items measuring the city’s 
public transportation, infrastructure and safety. 

 

*The references to smart living and quality of life are highlighted and presented in Italic. 


	SMART LIVING AND QUALITY OF LIFE: DOMAINS AND INDICATORS
	Introduction
	Methodology
	Results
	Systematic review
	Smart living
	Research methods for smart city and quality of life research
	Context for Research

	Discussion
	Research Design
	Pilot Study
	Questionnaire distribution

	Conclusions
	Acknowledgements

	References

