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Abstract: The article considers the attitude of smart city residents towards the use of web applications
in everyday life. It is very important for many stakeholders since it affects the involvement of people
in all processes of urban life and contributes to the implementation of the smart city concept. The
goal of the research is to study the factors influencing the intention and use of web applications
in a smart city. Based on the results of surveying the residents of Riga, the UTA UT model was
applied with the employment of partial least squares structural equation modeling in Smart PLS. The
traditional constructs of the UTAUT model—Performance Expectancy (PE), Effort Expectancy (EE),
Social Influence (SI), Facilitating Conditions (FC), as well as Attitude towards the use of Applications
(ATA)—had a direct or indirect positive relationship with the intention to use technologies (Behavioral
Intention: BI) and/or with usage of these technologies (Use Behavior: UB). Anxiety indirectly via
ATA showed a negative effect on UB. The influence of Age, Gender and Education on BI and UB
as moderators was also investigated. Only Age as a moderator negatively affected the relationship
between FC and PE and SI. The results showed that in order to involve in full scope of the population
of Riga in the use of communication technologies and the implementation of the smart city concept,
it is necessary to create the appropriate conditions for residents, in particular by teaching people on
a permanent basis. Some of the obtained results were different from similar studies’ results, which
emphasizes that city authorities and other stakeholders should make decisions on the involvement
of citizens in smart process based on the local peculiarities, which supports the slogan of smart
cities—think globally, act locally.

Keywords: smart city; UTAUT model; web applications; influencing factors; citizens’ attitudes; behavior

1. Introduction

The concept of the smart city is one of the most widespread research topics in the
contemporary scientific literature. This popularity is due to several facts: the great rate
of urbanization [1], social and ecological problems within the urban environment [2], the
disruptive growth of technological development and state-of-the-art technologies in human
everyday routine life [3], and new economic realia and relations [4,5].

There are many various definitions of a smart city; nevertheless, the authors use the
definition used by [6,7]: a city can be defined as smart when investments in human and
social capital and traditional (transport) and modern (ICT) communication infrastructure
fuel sustainable economic development and a high quality of life, with a wise management
of natural resources, through participatory governance.

The population takes a special position in smart cities. The smart city concept pre-
supposes that people are the source of changes in smart city, and simultaneously they are
the object and target of all activities. The smart city is a place where traditional networks
and services function more efficiently with the use of digital and telecommunication
technologies for the benefit of its inhabitants and businesses [8–10]. The attitude of people
to information technologies in different spheres depends on many factors. Some city
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residents do not accept information technologies or have certain problems with their use
due to various reasons, for example, personal characteristics, lack of knowledge or technical
resources, and so on [11,12]. These people may have problems with integration into the
activities of a smart city, which, in turn, may become a barrier to smart city functioning,
since the usage of information technologies is a requirement that smart cities put forward [3].
It is also inefficient from an economic point of view, since disuse of technologies results
in poor allocation of resources and low efficacy [13–15]. The development of smart city
areas requires an integrated understanding of various features of services, which influence
the decision of people to use these services. Otherwise, they can be the source of the new
forms of social exclusion due to a lack of skills and competence in using technologies [16],
or a poor infrastructure or absence of necessary devices [17]. The technologies must
contribute to constructing an inclusive society with a high rate of civic participation and
transparency [6,18]. Therefore, it is important to study the behavior of people, their
motivation, incentives [5,19] and the factors that influence the intention to use and the
usage of the communication technologies for solving everyday tasks.

The goal of the research is to study the factors influencing the intention and use of web
applications for everyday operations in smart cities. We assume that this study can facilitate
all the processes involved in the implementation of a smart city due to understanding the
problems of integrating the residents into the new digital environment and creating a base
for developing approaches that facilitate this integration.

The important task of city authorities is to involve all groups of people in smart
processes. Therefore, the objectives of the research are to determine the factors that can be
used by authorities and businesses to improve the situation with citizens of Riga (Latvia)
using web applications.

The practical value of this research is in investigating the factors affecting people’s
decision to use applications and to participate in smart city operations.

The research has a certain scientific value since it adopts the Unified Theory of Accep-
tance and Use of Technology (UTAUT) model, which is traditionally applied to studying
specific features, while the authors use it for investigating the general acceptance of techno-
logical tools. Moreover, this model is usually applied to technologies, while the authors
consider web applications. This novelty can contribute to enhancing the methods imple-
mentation.

The practical value of the research is significantly higher; the stakeholders, such as
the city authorities, utilities services, banks and other institutions, can use the results of
this study to understand the issue of general acceptance of information technologies and
web applications by the population of a smart city; it allows the authorities to involve
people effectively in city processes, to facilitate the use of applications by all groups of a
population within a smart city.

2. Literature Review

The concept of a smart city is represented in the scientific literature in many directions:
technological tasks, ecological problems, issues of administrating, and so on. Many articles
are devoted to the behavior of people in smart cities. Usually, the behavior of a population is
considered in terms of energy and resource consumption [20–22], in ecological situations [8,23–25],
social behavior [26–28] and economic behavior [29–31].

Usually, the authors consider six smart areas in their research: smart economy, smart
people, smart governance, smart living, smart mobility and smart environment [1,32]. All
these components include the intensive use of various technologies and applications.

A smart economy, based on innovations and oriented on sustainable and efficient
resource allocations [33], can facilitate the improvement of quality of living for inhabitants.
City economic life is organized via encouraging the active participation of people in a
“collaborative and sharing economy” [34]. Another very important factor is supporting
business in the contemporary environment. The usage of technologies brings additional
advantages to the companies allowing them to operate in a bigger market involving
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bigger groups of consumers, which gives them even greater possibilities in the time of the
pandemic [35].

Official bodies at all levels support the authorities and government and allow them to
function via engaging the population in all activities using the internet and applications [36].
The population receives the information from the authorities, submits various forms and
participates in different activities—all of these actions require the usage of special applica-
tions, which are oriented on facilitating the communication between various governmental
structures and different groups of city inhabitants. These applications should be used by
people with different levels of skill and competence; therefore, they should be user-friendly
and easy to operate. So, understanding how people perceive the applications, used by
governments for communication with inhabitants, is highly important for authorities to
provide the proper conditions for increasing the inclusiveness of citizens.

According to [37], the technologies are not just issues providing certain benefits if
people have access to them (which is the condition of smart city functioning). They have
great social and cultural effects and work as artefacts, improving the lives of people in
difficult times. Social aspects of using technologies are very important for all people.
We are significantly determined by our social connections. The role of society affecting
human behavior is difficult to overestimate. On the other hand, society not only influences
our behavior and attitudes towards technologies, but in general the inclusiveness of an
individual into society is determined by the ability to meet the requirements of the society,
including the ones in the area of technologies. To be a part of contemporary society, a person
should master certain technologies and applications, which are essential for communication
and living in a smart city.

Mobility in smart cities is also an area which uses contemporary technologies. Tech-
nologies allow the quality of obtained data to be improved, and these data, obtained timely
and regularly, result in advanced traffic management [38]. There are technologies which
enable us to follow the routes effectively [39] and to improve the drivers’ comfort and
efficiency [40]. These technologies, as well as many other ones, make mobility in smart
cities more convenient for people. The implementation of these technologies is not so easy,
it requires time and effort to be adopted at a high degree [41].

Many technological innovations are integrated into the so called “public goods” (traffic
regulation, information panels, lighting, and so on) [42,43], and all people consume them
without direct “communication” with smart technologies. Usually, this process does not
require any special knowledge or skills. However, the introduction of many innovations is
resource-intensive, and further use of such smart solutions requires the active participation
of a population.

Therefore, technology will bring success only if people use them. It is possible to
assume that not all people take these “smart” devices and applications as really user-
friendly or making everyday life easy. Consequently, the attitude of people of different
ages towards smart solutions should be studied, since it can change the life of a city.

As we live with the great pressure of the coronavirus pandemic, the usage of commu-
nication technologies is gaining even greater importance. The situation causes people to
master and use the applications in the sphere, where once they could not even imagine a
lack of direct face-to-face communication. For example, in education we face instructions
given online, and it is a real challenge and a “natural experiment” [44]. Online shopping
has become the necessity, especially for older people, who are a high-risk group in the time
of the pandemic. The situation pushes them to start using applications which they have
never used before. The same situation is created in communication with authorities—in
many cases the use of applications is the only way to receive a governmental service (for
example, to submit a tax declaration or to receive a vaccination QR code). Businesses which
use the applications gained a lot in the beginning of pandemic, and many of them continue
surviving only due to the applications available for their customers.

Therefore, the usage of various web applications in general and especially in the time
of the pandemic requires the inclusion of all parts of a population in this process. Therefore,
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it is especially important for the implementation of smart cities to study carefully the
willingness and ability of people to use communication technologies in everyday life on a
permanent basis.

Many researchers consider the necessity to investigate and comprehend the roots of the
behavior of citizens in smart cities. For example, [6] considers the participation of citizens
via the model CItiVoice Framework. The scholars in [45] created a model for determining
the “complex perspective of the awareness and ability of citizens to use smart city services”,
which answered the questions about perceived value, security level, sustainability and
reliability of services within a smart city. They also created a matrix of clusters of value-
adding services, based on knowledge flows and dependence on time and space, which
is very important for creating the foundation for successful the implementation of the
smart city concept. This study was continued by research [16] presenting the model, which
considers such areas as technology anxiety, work–life interface, engagement orientation,
support orientation, quality of life for considering the opinions of residents and their
perception of smart city services. This research is important both for science and for its
practical use in various fields.

The goal of this research is to study the acceptance of communication technologies and
web applications by population. There are several studies investigating similar issues, for
example, the studies [46–51]. These studies considered the engagement of city inhabitants,
the transformation of the city due to increased satisfaction of the population, the adoption
of the e-governmental services within the city and acceptance of information systems, the
factors determining this acceptance, trust in the government and the decision of people to
use the smart e-governmental services.

However, the presented research is different from the above-discussed ones. It demon-
strates the attitudes which people demonstrate towards the usage of applications in their
everyday operations.

There are numerous models for investigating the acceptance of technologies, for ex-
ample, the predictive models “Theory of Reasoned Action” (TRA), “Theory of Planned
Behavior” (TPB), “Social Cognitive Theory” (SCT) and “Extended Technology Acceptance
Model” (TAM2). However, these theories have serious limitations, and it is impossible
to describe multi-aspects of individuals’ acceptance of technologies. The Unified Theory
of Acceptance and Use of Technology (UTAUT) is an attempt to create a unified model,
integrating various theories [52,53]; due to this fact, this model is one of the most compre-
hensive theories [54]. The model, the Unified Theory of Acceptance and Use of Technology
(UTAUT), is oriented on determining the intention of citizens to use technology and on
manifesting the links between Performance Expectancy, Effort Expectancy, Social Influence,
Facilitating Conditions, Behavioral Intention to use the system and usage behavior. The
theory is widely applied, and there are numerous extensions of this theory allowing the
introduction of new variables [55]. The detailed description of the constructs used by the
authors in this study is presented in the Section 3 titled Setting the Research Hypotheses

3. Setting the Research Hypotheses

The four classical constructs of the UTAUT model are Performance Expectancy, Effort
Expectancy, Social Influence and Facilitating Conditions. They, in turn, determine the
intention to use technologies (Behavioral Intention) and the usage of these technologies
(Use Behavior).

According to [53], Performance Expectancy is “the degree to which an individual
believes that using the system will help him or her to attain gains in job performance”.
According to many researchers, this construct has a positive relationship with Behavioral
Intention. It allowed the authors to put forward the following hypotheses:

H1(a,b). (a) The intention of residents to use digital applications and (b) the use of applications in
everyday life is positively affected by Performance Expectation.
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According to [53], Effort Expectancy is “the degree of ease associated with the use of
the system”. Much research of various digital spheres confirms that Effort Expectancy has a
positive relationship with Behavioral Intention. It allowed us to put forward the following
hypotheses:

H1(c,d). (c) The intention of residents to use and (d) the use of digital applications in everyday life
is positively affected by Effort Expectation.

The next construct—Social Influence—is “the degree to which an individual perceives
that “important others” believe that he or she should use the new system” [53]. Many
researchers have confirmed the relationship of this construct with Behavioral Intention,
and this fact allowed us to propose the following hypotheses:

H1(e,f). (e) The intention of residents to use and (f) the use of digital applications in everyday life is
positively affected by Social Influence.

The fourth basic construct—Facilitating Conditions—is “the degree to which an indi-
vidual believes that an organizational and technical infrastructure exists to support the use
of the system” [53]. Many researchers have stated the relationship of this construct with
Behavioral Intention, and we propose the following hypotheses:

H1(g,h). (g) The intention of residents to use and (h) the use of digital applications in everyday life
is positively affected by Facilitating Conditions.

In practice, not only the intention to use technologies (Behavioral Intention) is impor-
tant, but also their actual use (Use Behavior). This condition resulted in the formulation of
the following hypothesis:

H1(m). The use of applications by residents is positively influenced by the intention to use them.

Many existing models consider Attitude towards the use of Applications (ATA) and
Anxiety (Anx) as core constructs (TRA, TPB, SCT); nevertheless, the UTAUT model does
not include these variables as direct determinants. They are supposed by the model to be
indirect determinants, and they are fully determined by ease of use [53].

However, the authors have extended the model with these additional variables as core
constructs.

We suppose that they have special importance for Riga (Latvia). Riga is in the world
and European lists of smart cities (96th and 34th positions, respectively) [56,57]; it has a high
rate of technologies implemented in different areas. Like other CEE (Central and Eastern
European) countries, Latvia demonstrates a high rate of technological infrastructure, based
on state-of-the-art technologies [58]. Nevertheless, many people still demonstrate anxiety
when they are pushed to use the technologies. This contradiction can be explained by the
fact that Latvia, as with all CEE countries, started to adopt technologies significantly later
compared to other European countries; a great part of the population have comparatively
low incomes, which also creates a barrier to possessing contemporary devices and, as a
result, a low understanding of the span of use of modern technologies. This is especially
true about older people.

The authors of the study shift the emphasis from technologies to applications. There-
fore, they used the Attitude towards the use of Applications construct, which is determined
by the subjective perception of the impact of applications on life and people’s desire to
master new applications.

The fears of people to make mistakes in the process of using technologies avert people
from using them. In general, the higher the risk of mistake, the lower the wish to use it [58],
and this is especially important for CEE countries. Therefore, the authors assume that these
controversial facts allow them to introduce these variables as core constructs.

We can determine the Attitude towards the use of Applications as evaluated by
the degree of impact of an individual’s feeling on the use of technologies in everyday
operations. In turn, the Anxiety construct shows the degree to which personal fears and
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negative emotions affect the intention to use the technologies. These two variables allow us
to formulate the following hypotheses:

H1(i,j). (i) The intention of residents to use and (j) the use of digital applications in everyday life is
positively affected by Attitude towards the use of Applications.

H1(k,l). (k) The intention of residents to use and (l) the use of digital applications in everyday life
is negatively affected by Anxiety (Anx).

Then, since the goal of the research is to study the acceptance of information technolo-
gies by people for everyday operations in smart cities, it is important to deter-mine the
moderators for the model. First of all, the moderators are Age and Gender, which many
authors consider as moderators. Moreover, the level of education can also be assumed as a
moderator for the model, since we assume that people with a higher education are more
flexible in general in adopting new things in their lives, including technologies. Therefore,
we put forward the following hypotheses:

H2(a,b,c,d,e,f). Age is the moderator of the relationship between Behavioral Intention and with
other UTAUT model elements: (a) PE, (b) EE, (c) SI, (d) FC, (e) Anx, (f) ATA.

H2(g,h,i,j,k,l). The level of education is the moderator of the relationship between Behavioral
Intention and other elements of the UTAUT model: (g) PE, (h) EE, (i) SI, (j) FC, (k) ATA, (l) Anx.

H2(m,n,o,p,q,r). Gender is the moderator of the relationship between Behavioral Intention and
other elements of the OUTPUT model: (m) PE, (n) EE, (o) SI, (p) FC, (q) Anx, (r) ATA.

These hypotheses were set within the frameworks of the proposed research conceptual
model (see Figure 1).
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Figure 1. The proposed research conceptual model. Source: Generated by the authors.

As it is demonstrated in Figure 1, all the hypotheses refer to the Behavioral Intention or
Use Behavior, considering the constructs of Performance Expectancy (PE), Effort Expectancy
(EE), Social Influence (SE), Facilitating Conditions (FC), Attitude towards the use of Apps
(ATA) and Anxiety (Anx). The model also includes the components of Age, Education and
Gender.
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4. Materials and Methods
4.1. Model

In our study, we used the UTAUT model and partial least squares structural equation
modeling (PLS-SEM). PLS-SEM is widely used as a method for estimating the path models
with latent variables and their relationships. A common goal of PLS-SEM analysis is to
identify the key factors for target constructs; in the UTAUT model they are Behavioral
Intention and Use Behavior.

Performance Expectation (PE), Effort Expectation (EE), Social Influence (SI), Facilitat-
ing Conditions (FC), Behavioral Intention BI), Use Behavior (UB), Attitude to-wards the
use of Applications (ATA) and Anxiety (Anx) were used as the UTAUT con-structs. Age,
Gender and Education were considered as moderators.

The survey questions measuring the UTAUT components were taken from the stud-
ies [53,59,60] after a slight adjustment. A 5-point Likert scale was used to evaluate these
statements in the questionnaire.

4.2. Data Collection

The data were obtained via surveying the population of the city. The respondents—
citizens of Riga—were invited to participate in the survey via social media and personal
contacts of the researchers by a snowball method. As a result, 437 respondents took part in
this research—253 (57.89%) female and 184 (42.11%) male persons. In total, 176 (38.99%) of
them have a secondary education or secondary vocational education (group 1), 56 (12.53%)
are in the age group below 35, 70 (15.66%) in the age group 35–55, and 50 (11.19%) respon-
dents are in the age group 55+. A total of 271 (61.01%) participants have a higher education
(group 2), and 68 (15.21%) are in the age group under 35, 104 (23.27%) are in the age group
of 35–55, and 99 (22.15%) are in the age group 55+ (see Table 1).

Table 1. Sample structure: distribution of respondents depending on age, gender and education:
group 1—secondary or secondary vocational, and group 2—higher.

Age

<35 35–55 >35 All

124 (42.74%) 174 (41.38%) 149 (39.60%) 447 (100%)

Education

group 1 group 2 group 1 group 2 group 1 group 2

56
(12.53%)

68
(15.21%)

70
(15.66%)

104
(23.27%)

50
(11.19%)

99
(22.15%)

447
(100%)

Male

22
(11.96%)

31
(16.85%)

27
(14.67%)

45
(24.46%)

21
(11.41%)

38
(20.65%)

184
(42.11%)

Female

34
(12.93%)

37
(14.07%)

43
(16.35%)

59
(22.43%)

29
(11.03%)

61
(23.19%)

253
(57.89)

N.B.: the results in the table are presented as n (%). Source: generated by the authors.

The questionnaire used within the research consisted of two parts: personal in-
formation (age, gender, education) and the questions related to the researched spheres—
expected efficiency of using technologies, the efforts needed to use the technologies, general
attitude to using technology, social impact on the person regarding the use of technolo-
gies, factors facilitating the usage of technologies, self-efficiency and anxiety about using
technologies (see Table 2).
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Table 2. Factor loadings (FL) and Variance Inflation Factor (VIF) of components.

Constructs Indicator FL VIF

Performance
Expectance

Benefit 0.36 *
Productivity 0.87 1.460
Increasing effectiveness 0.90 1.460

Effort Expectancy
Ease of interaction 0.88 2.559
Ease of learning 0.91 3.816
Ease of use 0.96 3.597

Social Influence
Attitudes towards the use of applications 0.80 1.266
Attitude towards applications 0.90 1.266
The need of applications for communications 0.37 *

Facilitating
Conditions

Sufficiency of technical devices 0.50 *
Presence of knowledge 0.86 1.680
Sufficiency of knowledge 0.74 1.684
Assistance in use 0.64 1.063

Anxiety

Fear of use 0.74 1.737
Fear of loss of information 0.65 1.268
Fear of error 0.89 2.473
Fear of application 0.85 1.839

Behavioral Intention
Planning to use long-term 0.91 1.571
Planning to use more often 0.87 2.654
Planning to use more 0.89 1.975

Use Behavior
Use for information 0.91 1.653
Use for transactions 0.89 1.878

Attitude towards the
use of Applications

Reluctance for apps to stop working 0.78 1.617
The ability of apps to make life more interesting 0.84 1.663
The pleasure of mastering new applications 0.90 1.974

* not used. Source: generated by the authors.

The questionnaire was pre-tested on a sample of 15 participants of different ages
and education, and on the basis of this test the questionnaire content was improved and
clarified [61].

The questions were both closed and open-ended. We used a 5-point Likert type scales:
(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5) Strongly
agree [62]. The total score of the scales evaluating the elements of the model was obtained
by summing up the answers to the relevant questions [63].

To support or reject the set hypotheses, the study involves the analysis of 36 relation-
ships. According to the “ten times rule” [64], which is a rough but simple method for
determining the sample size, to be representative this research requires 310 valid surveys,
which is less than the sample obtained.

The internal consistency of the questionnaire scales was estimated with Cronbach’s
Alpha employment [65], calculated by Statistica 8.0. StatSoft. Inc. software. The received
values were as follows: reliable for the scale of Effort Expectation (3 questions; α = 0.85)
and high for the scales of Performance Expectation (3 questions; α = 0.75), Attitude towards
the use of Applications (5 questions; α = 0.77), Social Influence (4 questions; α = 0.73),
Facilitating Conditions (6 questions; α = 0.75), Behavioral Intention (3 questions; α = 0.83),
Use Behavior (2 questions; α = 0.79) and Anxiety (4 questions; α = 0.72).

4.3. Software and Statistical Analysis

Statistical data were processed using the software MS Excel 2010 and Statistica 8.0.
StatSoft. Inc.

The calculations for the Partial Least Square Structural Equation Modeling (PLS-SEM)
for the UTAUT model were done using the software 3.3.3. Smart PLS.

The threshold level of statistical significance α was taken at the value of the criterion p < 0.05.
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4.4. Limitation of the Research

1. The research considers the respondents from one city only—Riga (Latvia). Riga
demonstrates good indicators of “smartness” [56,57]. Nevertheless, it is a limitation of the
research.

2. The second limitation of the research is the set of indicators of the constructs. The
model is constructed considering the special focus of the authors; however, the changes in
the set of indicators can change the obtained results.

3. The authors used the measurements of factors by example condition. We assume
this approach is reasonable, although the conditions used in the study are general.

In the study, the respondents were asked to give a general assessment of all the
applications used for domestic issues. This was a risky step, as it is difficult for a person
to give generalized estimates for heterogeneous objects. Two approaches were used to
reduce the error that could be due to this problem: (1) Before offering the questionnaire to
the main group, the preliminary survey was carried out with 15 people to find out what
kind of difficulties the respondents might have. Only one person ex-pressed a negative
attitude towards the suggestion of a generalized evaluation. In agreement with this person,
an explanation of the survey was developed and placed in the questionnaire. (2) All the
questions in the questionnaire had the option “Difficult to answer”; moreover, all questions
were semi-closed, and each respondent could write his/her attitude towards the question.
As a result, the open-answer field was not used by any respondent. Only 2.96% (n = 13)
of the questions with a general evaluation of the applications were “Difficult to answer”,
while the other questions, such as “When using an internet application, in some cases it
scares me that I might lose a lot of information by pressing the wrong key”, were answered
by 7.78% (n = 34).

5. Results

The partial least squares (PLS) regression is the most used method for structural
equation modeling (SEM). Using this method, the validity and reliability of the measure-
ments are evaluated at the first stage, and the structural model is interpreted at the second
stage [66].

5.1. Evaluation of the Model Measurements

First of all, indicators with factor loadings of less than 0.60 were removed. As a
result, three latent variables, PE, SI and FC, use fewer indicators (see Table 2). This
procedure allowed the authors to detect and to remove the insignificant questions from the
questionnaire.

The reliability and validity of the construct variables were estimated with the employ-
ment of Composite Reliability (CR) and Average Variance Extracted (AVE) (see Table 3). All
CR values were above the recommended level of 0.700 and AVE 0.500, which confirms the
convergent validity. The value of each indicator’s Variation Inflation Factor (VIF), which
assesses multicollinearity, was <5.0 [67]. The discriminant validity was evaluated using
cross-loadings and the Heterotrait-Monotrait Method (HTMT). All factor loadings exceeded
their cross-loadings, and the HTMT was less than 0.85, which is a sign of discriminant
reliability [67].

In general, the obtained results showed sufficient validity and reliability of measure-
ments. This fact allows for further analysis of the acceptance of technologies with the
application of the UTAUT model for testing the set hypotheses.
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Table 3. The measurement model results: Composite Reliability (CR) and Average Variance Extracted
(AVE) of the variables and adjusted R Square (adjR2).

Constructs AVE
t-Value (p-Value)

CR
t-Value (p-Value) adjR2

Performance Expectance 0.750
10.607 (0.000)

0.857
15.303 (0.000) 0.234

Effort Expectancy 0.721
12.024 (0.000)

0.837
15.249 (0.000) 0.357

Social Influence 0.758
14.083 (0.000)

0.862
22.271 (0.000) 0.178

Facilitating Conditions 0.601
9.616 (0.000)

0.816
17.936 (0.000)

Anxiety 0.73
16.45 (0.000)

0.892
36.960 (0.000) 0.044

Attitude towards the use of
Applications

0.508
6.011 (0.000)

0.754
7.071 (0.000) 0.068

Behavioral Intention 0.750
10.599 (0.000)

0.875
23.798 (0.000) 0.396

Use Behavior 0.771
13.205 (0.000)

0.849
15.752 (0.000) 0.467

5.2. Hypothesis Testing

To test the hypotheses, the relationships between elements were investigated using
path coefficients (see Figure 2) and R-squared (see Table 3) as the predictive power of
the model [59]. To check the statistical significance of path coefficient relationships, the
Student’s t-test was used, corresponding to p-value and Confidence Intervals (see Figure 1).

The resulting model explains 39.6% of variance (adjusted R2) in the intention to use
the applications and 46.7% of variance in application usage.

Data analysis confirmed only 7 of the 31 hypotheses which were put forward in this
study (Tables 1, 2 and 4, Figure 1); it can also be assumed that 2 hypotheses are confirmed
only partially:

1. H1(a): the intention of residents to use apps in everyday life is positively affected by
Performance Expectancy, where β = 0.289, p = 0.003.

2. H1(c): the intention of residents to use apps in everyday life is positively affected by
Effort Expectancy, where β = 0.237, p = 0.022.

3. H1(e): the intention of residents to use apps in everyday life is positively affected by
Social Influence, where β = 0.306, p = 0.002.

4. H1(g): partially confirmed: the Facilitating Conditions construct did not have a
direct effect on BI but had an indirect effect on BI via PE, SI and EE. This was expressed
in Total Indirect Effects of FC on BI, where β = 0.385, p = 0.000.

5. H1(l): The use of apps by residents is positively influenced by Attitude towards the
use of App, where β = 0.277, p = 0.001.

6. H1(j): partially confirmed: the Anxiety construct did not have a direct effect on UB
but had an indirect effect on UB via ATA. This was expressed in a slight negative Total
Indirect Effects of Anxiety on UB, β = −0.078, p = 0.040.

7. H1(m): The use of apps by residents is positively influenced by the intention to use
them, where β = 0.511, p = 0.000.

8. H2(d): there noted the negative influence of Age on the relationships of Facilitating
Conditions and Performance Expectancy (β = −0.283, p = 0.003).

9. H2(b): there also revealed the negative influence of Age on the relationships of
Facilitating Conditions and Effort Expectancy (β = −0.265, p = 0.013).

The above-described situation with hypotheses confirmation should be supplemented
with the following results:
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10. The constructs Anxiety and Facilitating Conditions had only an indirect effect on the
intention to use apps (Figure 1).

11. The construct Anxiety has a negative relation with ATA (β = −0.282, p = 0.010).
12. Facilitating Conditions have shown a strong direct positive effect on the constructs EE

(β = 0.532, p = 0.000), PE (β = 0.436, p = 0.000) and SI (β = 0.434, p = 0.000).

Table 4. Hypothesis Testing Statistics (Total Effect): Path Coefficient (Std Beta), standard deviation
(SD) and the Student’s t-test (t-value).

Relationships between Constructs Std Beta SD t-Value p-Value

Direct Influence

Age→Anxiety 0.236 0.116 2.031 0.021

Age→Effort expectancy −0.106 0.100 1.062 0.144

Age→Performance expectancy 0.111 0.104 1.061 0.145

Anxiety→Attitude towards using technology −0.282 0.132 2.135 0.017

Attitude towards using technology→Use Behavior 0.277 0.094 2.948 0.002

Behavioral intention→Use Behavior 0.511 0.094 5.456 0.000

Effort expectancy→Behavioral intention 0.237 0.122 1.940 0.026

Facilitating conditions→Effort expectancy 0.532 0.096 5.520 0.000

Facilitating conditions→Performance expectancy 0.436 0.120 3.641 0.000

Facilitating conditions→Social influence 0.434 0.119 3.650 0.000

Performance expectancy→Behavioral intention 0.289 0.101 2.875 0.002

Social influence→Behavioral intention 0.306 0.109 2.818 0.003

Specific Indirect Effects

Social influence→Behavioral intention→Use Behavior 0.156 0.056 2.781 0.003

Effort expectancy→Behavioral intention→Use Behavior 0.121 0.070 1.736 0.042

Performance expectancy→Behavioral intention→Use Behavior 0.148 0.062 2.373 0.009

Social influence→Behavioral intention→Use Behavior 0.156 0.056 2.781 0.003

Effort expectancy→Behavioral intention→Use Behavior 0.121 0.070 1.736 0.042

Performance expectancy→Behavioral intention→Use Behavior 0.148 0.062 2.373 0.009

Facilitating conditions→Effort expectancy→Behavioral intention to use the system 0.126 0.074 1.710 0.044

Facilitating conditions→Social influence→Behavioral intention to use the system 0.133 0.063 2.121 0.017

Facilitating conditions→Performance expectancy→Behavioral intention to use the
system 0.126 0.061 2.060 0.020

Facilitating conditions→Effort expectancy→Behavioral intention to use the
system→Use Behavior 0.064 0.042 1.537 0.062

Facilitating conditions→Social influence→Behavioral intention to use the
system→Use Behavior 0.068 0.033 2.054 0.020

Facilitating conditions→Performance expectancy→Behavioral intention to use the
system→Use Behavior 0.064 0.036 1.772 0.038

Anxiety→Attitude towards using technology→Use Behavior −0.078 0.047 1.651 0.050

Age→Anxiety→Attitude towards using technology→Use Behavior −0.067 0.045 1.488 0.069

Total Indirect Effects

Facilitating conditions→Behavioral intention to use the system 0.385 0.103 3.724 0.000

Facilitating conditions→Use Behavior 0.197 2.786 0.003 0.050

Anxiety→Use Behavior −0.078 0.045 1.754 0.040
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6. Discussion

A smart city puts forward certain requirements for its successful implementation
at all levels of city structure. Considering the fact that a smart city presupposes the
implementation of all functions of the city via technology employment, one of the most
important issues is the readiness of citizens of the city to use these technologies. Therefore,
determining whether people are ready to use the technologies for everyday operations in a
smart city is very important for the implementation of the concept of smart cities.

Many authors write about the necessity of technology usage by people. Technologies
are under examination by researchers in technical areas and also in social ones. According
to [68], many researchers assume that the intensive use of information and communication
technologies is the principal factor for forming smart cities and achieving success. Never-
theless, smart cities are not only about technologies, but also people and governance [69].
Therefore, to turn these technologies from pure technical solutions into really smart solu-
tions used to change the urban environment, cities should be people-centric and facilitate
the inclusion of people in active life within a smart technological environment [70]. It is of
high importance nowadays, when the concept of a smart city is implemented in the urban
environment, changing the life of people, businesses, governance processes, etc. Tech-
nologies can significantly change the values of society and influence human behavior [71].
The term “smart” is used in relation to governance, communities, social learning [72],
environmental sustainability, knowledge and creativity.

In general, the contemporary usage of the word “smart” presupposes something
user-friendly and that makes life easier. According to [73], the real smartness is not in
using numerous technologies; they should not be “electronic toys”, rather the smart city
should concentrate on using them for taking care of all dimensions of the smart city.
The technologies should be used to “shorten the distance between individual citizens
and between citizens and administration”. Moreover, technologies must be oriented on
creating social capital [74]. The authorities and public agencies use technologies believing
that these technologies can help them achieve sound success in communication with the
population [75]. It seems that technologies could be “smart” in these areas only if they are
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intensively used by people, and if people do not feel any inconvenience in utilizing them.
In other cases, technologies, being “intelligent” in their essence, cannot be referred to as
“smart” ones. Therefore, it is very important to understand what drivers can be used to
make technologies more attractive to a population.

The electronic services for solving everyday tasks have become an integral part of
social life, and electronic governance has become an obligatory function of local and state
organizations.

In the process of the development of a smart city, an increasing expansion in the
introduction of e-services is expected due to a closer integration with the residents [46].
Since citizens are users of e-services, it is vital that their ideas and views are taken into
account when developing and managing such services.

The goal of the research is to study the factors influencing the intention and the use of
web applications in smart cities.

In our study, we used the UTAUT model и partial least squares structural equation
modeling (PLS-SEM), which is widely used as a method for estimating the path models
with latent variables and their relationships.

The UTAUT theory [53] is used by many scholars in their research on the use of
e-services, including e-government [76]; it is widely used to study the adoption of various
information systems [77].

This model has different interpretations, which include from 4 to 7 or more determi-
nants, such as Expected Performance (PE), Expected Efficiency (EE), Social Influence (SI),
Facilitating Conditions (FC), Hedonic Motivation (HM), Price Value (PV) and Habit (HB);
the last three are introduced to account for Consumer Behavior.

Venkatesh et al., in their basic UTAUT model, considered such regulatory variables
as gender, age, experience and voluntariness (Venkatesh et al., 2003). Some studies prove
gender differences in the use of electronic services. For example, with regard to e-payment
systems, mobility and reputation have a more significant impact on the trust of male people,
while setup and security have a stronger impact on the trust of females [78]. At the same
time, the influence of gender on the relationship with ICT can be ambiguous; in some
cases, the best results regarding the use of ICT are observed for male persons, in others, for
female [79,80]. Other studies have shown that there are no gender differences in the use of
information and communication technology (ICT) [81].

Our study has not identified any gender differences within the framework of the
studied model. This result might be a special case and might not be repeated when
conducting research on other samples. At the same time, such a result may be a specific
feature of the population of Riga; however, such a conclusion requires further verification.

Demographic trends of recent years in developed countries show a rapid growth in
the number of aging people. This fact requires careful attention to maintaining the quality
of life of elderly people, in particular, to prevent the segregation of society by age when
using e-services to solve everyday issues. Despite the fact that elderly people are becoming
more and more literate in digital technologies [82–84], the age gap still has a significant
impact on the use of e-services [84] and can lead to digital inequality [85].

To discuss the results obtained in the course of our research, the influence of the age
of respondents is quite explainable. On the one hand, age showed a significant positive
relationship with the level of Anxiety. In this study, the level of Anxiety in general was
determined by uncertainty and fears when using the App in everyday life. Thus, our results
show that the gap in the use of information technology and digital inequality can grow
with age. Consequently, state bodies need to take measures on an ongoing basis to increase
the digital literacy of the population in a timely manner. The experience of Australia can
serve as a benchmark, since it shows a significant progress in this matter [83].

On the other hand, age served as a moderating factor, having a negative impact on
the relationship between Facilitating Conditions and Performance Expectation and Effort
Expectation. In other words, age decreases the influence of the availability of technical
devices and the subjective level of knowledge on Performance Expectation and Effort
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Expectation. Performance Expectation is determined by a positive attitude towards using
an App to solve everyday tasks. Therefore, it could be assumed that, at a more mature age,
the availability of devices for digital communications does not necessarily contribute to the
active use of e-services. This assumption is confirmed by the non-statistical observation
that many elderly people aged 70+ use the internet and messengers actively, but do not
use the internet applications of state, municipal and other services. Therefore, it will be
relevant to recommend to developers of e-services that they consider the necessity of paying
more attention to reducing the difficulties associated with the use and research of digital
applications, so that their use and adoption is more effective at any age [76].

We also consider the principal constructs of the model. The construct Facilitating
Conditions relates to technical devices, special knowledge and the possibility to receive
help in the process of using the applications. According to the presented research, the
Facilitating Conditions construct did not have a direct effect on Behavioral Intention; it
affects BI indirectly via PE, SI and EE.

The authors of [81,86,87] confirm that people who have devices, have a more posi-
tive attitude towards technologies. The authors of [88,89] develop the same idea about
smartphones and tablets as devices accessible for people. The authors of [90] discuss the
accessibility of the internet as a condition of the possible attitude towards technology
use. It partially contradicts the obtained results. It can possibly be explained by the fact
that nowadays almost all people in Latvia have access to devices, and about 97% of the
population of Latvia have access to the internet; these factors, which were very important
in the previous years, have lost their actuality for the contemporary situation.

Another element of Facilitating Conditions is knowledge and skills competences. The
authors of [89,91] have detected the negative impact of computer usage frequency and
prior computer skills on attitudes towards using the technologies, while [92–95] suppose
that they have a positive influence. According to [89], digital literacy and the frequency of
the use of computer devices significantly affect the attitude towards the use of ICT.

If we consider these factors as direct predictors of people’s attitudes towards technolo-
gies, the results of this study differ; however, if we consider that competences and skills
in the computer field make interaction with applications easier and make communication
efficient without any special effort, this interpretation is supported by the obtained results,
since FC indirectly affects the intention to use the applications via PE (expected productivity
and efficiency) and EE (easy interaction without special learning).

One of the confirmed hypotheses—Performance Expectancy (PE) influences the inten-
tion to use technology—is also supported by other scholars, for example, [96]. According to
this study, students have a positive attitude towards ICT if they see that these technologies
can provide them with true and reliable information, for example.

The Social Influence is also very important for the attitudes to the use of technologies.
For instance, [97] assumes that socio economic status can have an impact on attitude;
people of lower classes perceive technologies as challenging ones, and belief in themselves
and surrounding people can support them in using the technologies. The authors of [59]
discuss the importance of the opinion of “important people” regarding participation in any
activities, the pressure to be involved in activities as a subjective norm existing in society,
and the dominance of the opinion of “peers and superiors”. The authors of [98] also point
out that social factors have a special effect on people living in isolation.

7. Conclusions

The research considers the attitudes of people towards using web applications for
everyday operations in a smart city. Therefore, the concept of a smart city and people as
the main component of it were considered.

The authors analyzed the existing models used for the description of the attitudes
of a population towards technologies; we made a decision to use the Unified Theory of
Acceptance and Use of Technology (UTAUT). There were 31 hypotheses set, and only 7
of them were confirmed; 2 hypotheses were confirmed only partially. The intention of
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residents to use apps in everyday life is positively affected by Performance Expectancy,
Effort Expectancy, Social Influence and Attitude towards the use of Apps. The use of apps
by residents is positively influenced by the intention to use them. Age has a negative
influence on the relationships of Facilitating Conditions and Performance Expectancy
and on the relationships of Facilitating Conditions and Effort Expectancy. We consider
the absence of a direct impact but existence of an indirect effect as partially supported
hypotheses. The Facilitating Conditions construct has an indirect effect on BI via PE, SI and
EE. The Anxiety (Anx) construct has an indirect effect on UB via ATA. We also obtained the
following results: the constructs Anxiety (Anx) and Facilitating Conditions (FC) had only
an indirect effect on the intention to use Apps; the construct Anxiety (Anx) has a negative
relation with ATA; Facilitating Conditions have shown a strong direct positive effect on the
construct EE.

The authors believe that the findings of this research will allow the authorities of
Riga (Latvia) to facilitate all the processes of the smart city concept implementation via
increased involvement of the population in using the applications in all spheres of everyday
life. It becomes especially important in times of pandemic, when people who do not use
applications find themselves excluded from the life of the city.

The research has scientific novelty since it uses the UTAUT model not to investi-
gate specific technology, but the general attitude of a population towards the technolo-
gies/applications. This fact allows the employment of the model to be expanded to study a
bigger number of cases.

However, the main value of this research is in its practical use. It can be implemented
by the local authorities for the better involvement of the population into all processes
within a smart city.
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