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ABSTRACT
Recently the continually emerging internet and mobile revolution
has had a fundamental societal impact which ultimately changed the
ways, modes and devices of communication and mobility. Advances
of internet platforms, smartphone and tablet applications, and the
rise of social media platforms are becoming increasingly relevant
in transport contexts. This paper addresses the need for avoiding
the phenomena of the "the commuting paradox," among which the
travel-based multitasking could be a crucial opportunity. Based on
a representative survey in March-April 2020 Hungary in order to
identify the factors, attitudes and demands that influence the use
of smart devices during frequent commuting the paper argues that
the implementation of travel-based multitasking is influenced by
a number of factors, of which labour market status and attitudes
towards the adoption of new technologies are of key importance.
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1 INTRODUCTION
Recently the advances of internet platforms, smartphones and tablet
applications as well as the rise of social media platforms have been
increasingly relevant in transport contexts. They facilitate travel,
provide new communication patterns for travellers, widen their
transport mode choices as well as create new transport demands.
[4, 7, 9, 18] Due to the spread of mobile and smart communication
technologies over the past twenty years it is crucial to understand
the multifaceted issue of travel behaviour in general and the chang-
ing nature of the day-to-day process of commuting all over the
world in particular.
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From this angle, it makes sense to examine why certain groups of
people undertake longer commutes when that day-to-day activity
produces both positive and negative feelings. Commuting takes
time, creates stress, is expensive, negatively impacts our happiness
and has been shown to negatively affect health and family life. In
contrast, it is compensated by better employment opportunity or a
better living environment in spite of the longer commuting time
that is systematically linked to worse subjective well-being out-
comes. [15, 17, 19] However, this equilibrium is exposed to many
unforeseen circumstances that can easily lead to trade-off effects
between different life domains (personal life, leisure time) and thus
bring net disutility. More specifically, if equilibrium is achieved,
a positive impact of commuting can be expected, while disequi-
librium persists, it is considered a “commuting paradox”. In order
to keep balance between the two poles, the compensation argu-
ment suggests that there are opportunities to offset the negative
consequences of trade-off effects or at least adapt to them in a
case of incomplete compensation [3, 8]. Importantly, the rapid up-
take of smartphones and other smart devices adds new value to
physical presence in the form of multitasking by which travel time
becomes more relaxing and productive. [10, 12, 16] However, the
potential success of overcoming the “commuting paradox” depends
on specific contextual factors. Firstly, within the commuting many
groups can be conventionally distinguished, as non-commuters,
business commuters and private commuters (employees) or from
a narrower angle work-oriented commuters and others are iden-
tified. Secondly, the extent of commuting-related demands and
satisfaction is determined by many factors as social-demographic
endowments, individual attitudes, travel choices, duration of travel
time, changes in life circumstances and job-related characteristics.
[2, 5, 6, 19] Moreover, it has be also taken into account, that not all
commuters spend their travel time in engaging productive activities
which requires to add further criteria to the categories previously
used. In doing so the “commuting paradox” is a complex problem
with multiple possible causes and negative consequences if not
addressed in a proper way.

The paper builds on the assumption that under certain precon-
ditions, the negative effects and consequences of the “commuting
paradox” can be avoided or at least compensated. In doing so, the
activity-based travel time use has a crucial role with special regard
to the acceptance, usage behaviour and attitudes of commuters
towards smart devices. It highlights the importance of the mediat-
ing role of objective and subjective factors within the context of
different life domains.

As a starting point, it can be made a difference between two ex-
treme segments of citizens, namely the technophile and the techno-
phobe clusters. In order to explore the drivers and implications both
of these attitudes, the aim of the paper is to identify the background

70

https://orcid.org/0000-0002-8393-8568
https://doi.org/10.1145/3603304.3605914
https://doi.org/10.1145/3603304.3605914
http://crossmark.crossref.org/dialog/?doi=10.1145%2F3603304.3605914&domain=pdf&date_stamp=2023-09-13


CEEeGov 2023, September 14, 15, 2023, Budapest, Hungary Tamas Dr.Kaiser

of the correlations between the frequency of commuting, place of
residence, and labor market status with Internet use, and to compare
the attitudes of certain groups of commuters to digital technolo-
gies. These evidence-based findings show a significant association
between ICT-based travel multi-tasking and travel behaviour.

In doing so two basic research questions will be answered. Firstly,
what kind of factors influence the knowledge and intensity of the
use of smart devices during frequent commuting. Secondly, the
extent to which attitudes to digital technologies are influenced by
the type and context of commuting will be considered.

Based on this, the hypothesis of the paper claims that the high in-
tensity of internet use among regular commuters is closely linked to
the development of a positive attitude towards digital technologies
which is an essential precondition of overcoming the “commuting
paradox”.

To test it in an empirical way in a case of Hungary a represen-
tative survey on citizen’s perceptions (N=2300) was created and
administered in order to explore the overall set of variables that
affect the elements and their interference.

2 THEORETICAL AND METHODOLOGICAL
FRAMEWORKS

Over the last several decades a large number of theoretical mod-
els have been developed and used to explore ICT acceptance and
usage. The various technological models seeks to explain the inten-
tion of individuals and groups to accept and use ICT technology.
These include among others the Social Construction of Technology
(SCOT), the Innovation Diffusion of Theory (DT), the Technology
Acceptance Model (TAM), the Unified Theory of Acceptance and
Use of Technology (UTAUT), and the Unified Model of Electronic
Government Adoption (UMEGA). [1, 6, 13, 19, 20] These theories
offer different interpretative frameworks of ICT acceptance and
usage behaviour based on different factors such as stages of tech-
nological development, attitudes of individuals and user groups as
well as other contextual elements [21, 22].

According to the research questions of the paper, we highlight
the usefulness of the Diffusion of Innovation (DOI). The theory,
which was introduced by Everett M. Rogers comprises two overar-
ching topics: the first is the variables that influence the diffusion
process and the second is the evaluation process that the receivers
of the innovation go through. [14] As a matter of the influencing
variables, Rogers identifies five elements that impact the diffusion
of new technologies which are (1) innovation (2) adopters, (3) com-
munication channels (4) time (5) social system. Communication
through various channels and forms plays a crucial role in every
single step of the mechanism. The evaluation process leads adopters
to either accept or reject the respective innovation. The process by
which a person adopts an innovation includes five steps, such as
(1) knowledge, (2) persuasion, (3) decision, (4) implementation, and
(5) confirmation. The progress of adopting an innovation does not
happen simultaneously, there are some people who are quicker to
adopt while others are rather slow. Therefore, Rogers established
adopter categories such as (1) innovators, (2) early (3) adopters, (4)
early majority, (5) late majority, and (6) laggards.

The DOI has proven to be a useful tool to understand the drivers
of the general innovation process across multiple disciplines, re-
gardless of its cultural or societal system (Atkin et al., 2015). The
critics against DOI highlight that adoption of innovation is always
desirable (normative), it tends not to evaluate innovations from
an end-user perspective. Further, there are few systematic eval-
uations of the adoption and diffusion model, research on model
does not tend to focus on systemic change (changes to the social
system), rather the focus is on discrete technical changes, changes
by individuals and groups rather than institutions and societies as
a political project.

Data on which the analysis is based on ‘The image and percep-
tion of public administration among the population’ data collection
conducted in Hungary March and April 2020. The representative
questionnaire used in the research included a section related to
the use of smart devices. The survey reached 2500 respondents by
TAPI (Tablet Assisted Personal Interviewing) is representative of
gender, age, place of residence and education among the popula-
tion over the age of 18 having address in Hungary. As part of the
comprehensive survey, the so-called ‘Smart city’ questionnaires
were used with half of the sample, i.e. 1,250 people, which is repre-
sentative in itself. The addresses of those involved in the research
were selected by multi-stage, proportionally layered, probabilistic
sampling. The data were collected in face-to-face interviews at
the address of the respondents. In view of the COVID19 epidemic,
the company conducting the survey provided the opportunity to
respond by telephone following a personal request for participa-
tion, which was used by 76% of the respondents. The thematic
section of 13 questions in the questionnaire related to the smart
city addressed the following topics: perceptions related to the smart
city, use of devices and applications related to transport, travel and
entertainment, technophobic-technophilic attitudes, opinions on
specific municipal ‘smart solutions’ The detailed data desription of
the survey was published by Kaiser-Gadár [11].

During the analysis of the results, a dual goal was defined: to
create groups based on the knowledge and use of smart devices
and solutions, and to show the relationship among the attributes of
respondents (age, place of residence, type of residence, education,
income, mode of transport, internet use, innovation). Among the
factors, we focused mainly on commuting, while also gaining a
better understanding of the characteristics and attitudes of com-
muters.

3 RESULTS
Relating to the “smart city” thematic section of the questionnaire
one filter question was taken in relation to the type of residence of
the respondents: only respondents who do not live in Budapest cap-
ital or any county seat were asked how many times in an average
month they travel to the capital. and any county seat or district cen-
tre. Based on this, we aggregated the answers to the three questions
and created a commuting variable (Figure 1). Respondents who
made 0 trips were classified as immobile. Those who travel only a
few times a month (1-8 times) were placed in the non-commuters
category, those who commuted 9-15 times a month were placed
in the infrequent commuters category, and those who commuted
more than this were placed in the commuters category.
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Figure 1: Correlation of commuting with internet use (N=754)

Figure 2: Relationship of commuting to travel-related application use (variables k83 and k86) (N=547

The correlation clearly shows that the more often someone com-
mutes, the more they use the internet. 87.3% of regular commuters
use the internet every day, while this statement is true only for
28.3% of immobile people (Figure 2). We then examined our com-
mute frequency variable with our previously created travel-related
application usage variable. Travel-related applications examined
in the survey: online maps, route planner, electronic tickets on
public transport, carpooling services, shared transport, purchase of
digital parking tickets [11]. The strength of the correlation can be
characterized by a Cramer’s V of 0.163.

As a result, regular commuters know and use the mobile phone
applications and internet options related to the travel that appear
in the questionnaire. [11] Among them, users who use the most
have the highest proportion (40.3%), a quarter of immobile ones
(26.3%) do not know these applications at all.

Since we did not ask questions about commuting to people living
in the capital and the county seat, we created a variable that includes
both them and commuters. We have found that commuters have

a higher proportion of internet users on a daily basis, compared
even to those who live in the capital and county seats. Among
commuters (Figure 3), the proportion of internet users on a daily
basis is 82.5%, while for those living in the capital it is 70.0% and
for those living in the county seat this proportion is 71.6%. Among
non-commuters, the proportion of those who almost never use the
internet is the highest (29.4%).

However, we modified the variable created above, based on its
relationships with background variables: the real dividing line is not
whether someone lives in the capital or county seat and, and on the
other hand, someone is a commuter, but whether the respondent
who lives in the capital or county seat has a job or student status.
So, whether or not you are active according to your labour market
status. That’s why we created another variable (Figure 4).

It is clear that the group of regular commuters and those in the
metropolitan workplace/students are really close. Interestingly, in
the average age, the immobile and the inactive ones living in a big
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Figure 3: Correlation between place of residence and commuting with internet use (N=1747)

Figure 4: Relationship between place of residence, labour market status, commuting and internet use (N=1237)

city are the same, yet the inactive respondents living in the big city
can be characterized by more favourable internet habits.

Knowledge of travel-related phone applications and websites is
similar, among commuters those who use these applications a lot
have the highest proportion (38.1%) and the lowest proportion of
those who are unfamiliar with them (2.0%). Among non-commuters,
the proportion of those who do not know these applications or web-
sites is the highest (8.4%), and the proportion of use and knowledge
of those living in Budapest and the county seat is a few percentage
points lower than that of commuters (Figure 5).

If we look at the same variable with our variable extended by
labour market status, we can see similar trends: regular commuters
most closely resemble the metropolitan labour market active group.
The group of inactive and immobile people use nearly the same
number of applications, with a higher proportion of metropolitan
inactive people who have at least heard of these but have not tried
them yet (Figure 6).

The commute variable also shows a correlation with the variable
created based on the time of connection to digital and computer
culture. According to the often cited categories of Everett Rogers,
the vast majority of immobile ones (68.5%) can be classified as dig-
itally lagging behind, with only 11.1% being early adapters and
7.4% belonging to the early majority. According to Everett Rogers,
five key variables that are influential elements in the process of
diffusion of an idea and/or technology: innovation, adopters, com-
munication channels, time and social system. As a matter of adopter
characteristics, it includes variables such age, social status, educa-
tion, and attitude towards risk. In contrast, only 5.5% of regular
commuters are lagging behind, of which 29.0% are early adapters
and innovators and 41.4% are early majority (Figure 7).

Finally, we also analysed the relationship with our principal
component variable generated from technophilic and technopho-
bic statements, which also showed a significant correlation with
commuting (Table 1).
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Figure 5: Correlation between place of residence and commuting with knowledge and use of travel-related applications (N=921)

Figure 6: Relationship between place of residence, labour market status and commuting with knowledge and use of travel-
related applications (N=920)

Table 1: Technophobe and technophile attitudes among commuters

The main component of the interviewer’s attitude
related to following and innovating the
technology: + technophilic, - technophobic

They are easy to use for me. -.813**
It is a nuisance that knowledge of a foreign language is often required to use them. .524**
I can save a lot by using them. -.617 **
I don’t have time to learn how to use them. .321**
I can’t turn to anyone for help when using them. .434**
I can do a lot of things with them comfortably. -.701**
I like having smart solutions that are fun at the same time. -.594**
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Figure 7: Relationship between digital and computer culture and commuting (N=727)

Table 2: Correlation of commuting with technophobic-
technophilic statements (N=700)

Type of commuting Score on a
technophilic-technophobic scale

Immobile -0.8179
Non-commuter -0.1316
Infrequent commuter 0.1813
Regular commuter 0.4788

It is clear from the correlation table that the responses to positive,
beneficial statements about smart solutions move with technophilic
values, and vice versa for technophobic values. Overall, there-
fore, their created principal component fits well with attitude-type
questions. Correlation of commuting (Table 2) with technophobic-
technophilic statements (N=700, N=1146).

The scale scores show that immobile ones and non-commuters
are on the technophobic side of the scale, while infrequent com-
muters and regular commuters are on the technophilic side of the
scale (Table 3). (The higher the scale value, the more technophilic
the respondent.)

Based on our other variable, we can see the surprising result
that the most technophobic are the immobile ones, followed by
the metropolitan inactive and then the non-commuters. The most

technophilic are the regular commuters, followed by the metropoli-
tan actives. Infrequent commuters are still on the technophile side
of the scale, but their scale scores are very low.

The correlations observed so far are confirmed by the fact that
our variables on commuting with labour market status and place
of residence are also associated with the internet intensity index
(Table 4).

Scores show that active city dwellers use the internet most fre-
quently and intensively, followed by regular commuters with simi-
larly high scores. Similar scores were given to those who commute
infrequently, those who commute little and those in immobile sta-
tus. On the basis of the internet usage intensity index, the obvious
laggards are respondents without a job in a large city.

4 DISCUSSION
Commuting is based on equilibrium between positive and negative
feelings or perceptions from the viewpoint of both individuals and
households. If the balance between the two poles is broken due to
the shift in negative direction, various compensation mechanisms
are required in order to avoid the “commuting paradox” even if
commuters are often willing to carry higher burdens than non-
commuters.

The presumption of this paper claims that the lack of time char-
acterises commuters most which enhances the need to spend travel

Table 3: Correlation of commuting with technophobic-technophilic statements, version 2 (N=1146)

Place of residence, labour market status and type of commuting Score on a technophilic-technophobic scale
regular commuter 0.4788
infrequent commuter 0.1813
non-commuter -0.1316
immobile -0.8179
active or student and metropolitan 0.3557
inactive, non-student and metropolitan -0.6823
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Table 4: Correlation between place of residence, labour market status, and commuting with the internet usage intensity index
(N=994)

Place of residence, labour market status and type of commuting Internet usage intensity index score
regular commuter 21.04
infrequent commuter 18.58
non-commuter 17.83
immobile 18.21
active or student and metropolitan 21.22
inactive, non-student and metropolitan 14.32

time productively. High intensity and productive usage of Inter-
net characterize regular commuters, which closely linked to the
development of a positive attitude towards digital technologies.
Smartphones and other smart devices can help rural commuters
and urban residents to improve their quality of travel time with
better spaces for working and communicating as well as affecting
travellers’ attitudes and expectations to the means of future smart
developments. Commuters have definitely active lifestyles, and it is
their vital interest to do administrative cases efficiently. Using other
(public) service providers’ out-of-office administration can help
them save time if they have the devices and skills to use features.

The empirical evidences, based on the questionnaire survey on
citizen’s perceptions conducted in Hungary in March and April
2020 confirmed that perfect jobs and enjoyable living environment
as the basic elements of the commuting equilibrium should be com-
pleted with further life domains and the related activities. Previous
researches reported that the rapid proliferation of smart mobile
devices established the conditions of the productive time use in the
form of travel-based multitasking. Accordingly, we presumed that
the activity-based travel time has become one of the main elements
of the compensation mechanisms beside the conventional pillars.
The usage of smart devices, for longer work commutes, social and
entertainment activities either increase positive effects or counter-
act stress and boredom. Engagement in activities during travel may
make the trips more pleasant and productive – at least in general
terms. However, the results of the survey clearly show that the
productive usage of smart devices for commuters rely on a number
of pre-conditions. In this sense, we took the frequency of internet
use as a point of departure which was extended with additional
variables as the place of residence, the labour market status. as well
as the use of travel-related applications. The first correlation clearly
indicated, that the more often someone commutes, the more they
use the internet. Based on this, the regularity of commuting in rural
areas as well as the active educational and employment status in
cities show a more positive, technophile attitude to new ICT and
mobile technologies. These factors fundamentally affect and acceler-
ate the rate of diffusion of technological innovations. In conclusion,
the common denominator between the two technophile groups is
the active employment status as well as skill endowments for pro-
ductive travel time use and travel-based multitasking. Smartphones
and other smart devices help rural commuters and urban residents
to improve their quality of travel time with better spaces for work-
ing and communicating as well as affecting travellers’ attitudes and
expectations to the means of future smart developments.

We suggest that future empirical research can take into consid-
eration this paper’s theoretical contribution. For instance, relaying
on the Technological Acceptance Model (TAM), two key domains
should be involved to measure attitude toward technology accep-
tance and adoption in multiple domains, namely the ‘perceived
usefulness’ and the ‘perceived ease of use’. According to the TAM,
the easier a technology to use and the more useful it is perceived
to be, the more positive attitudes toward smart developments will
be created.

Additionally, from the point of view of labour market needs,
it would be crucial to explore whether the compensation for the
physical and mental burdens occurred, to what extent and under
which conditions as work-related commuting is one of the main
factors most likely to affect individual well-being and performance.

Finally, as the equilibrium framework theory can only partly help
us to better understand the nature of the “commuting paradox”, a
large number of mediating factors and other facilitating conditions
have to be involved into the examination in order to properly assess
whether the compensation for the physical and mental burdens
occurred, to what extent and under which conditions. It is important
to realize, that the costs and benefits of commuting in itself are
rather elastic, which require a thorough analysis within different
groups and communities.
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