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The electrification of intercity railways plays a significant role in energy conservation and emission reduction. Research on
passenger travel activities to optimize vehicle services can help to understand how best to improve passenger attraction and the use
of intercity railways. In this study, we conducted observational research on two electrified intercity railways that were segregated
by the attributes, leisure, and commute. The purpose was to determine the influence of line attribute, passenger gender, age, and
seat availability on the types of activities performed onboard, with specific attention placed on the use of information and
communication technology (ICT). Using structured observations, the travel multitasking activity data of 467 passengers were
collected on two intercity railways in real-life situations. Using the chi-square test and binary logistic regression analysis, it was
found that line attribute, gender, age, and seat availability have an impact on passenger activities. Differences in factors affecting
passenger activities were also found according to the nature of their travel, whether for commute or leisure. Our results suggest
that passengers on the leisure line prefer to engage in some social activities. For example, the probability of conversation among
passengers on the leisure line was 3.47 times that of the commuting line, and the middle-aged and elderly travelers on this line
were more likely to be in a daze and look around. The probability of taking a break for passengers on the commuting line was 3.625
times that of the leisure line, and passengers who were not seated on this line were found to be more likely to be idle. In addition,
male travelers and young travelers preferred to engage in ICT immersive activities, such as using mobile phones, while women,
middle-aged, and elderly travelers were more likely to engage in non-ICT immersive activities. Seated passengers were more likely
to engage in simultaneous multitasking activities, rest, and conversations than passengers without seats.

1. Introduction

Local policies [1, 2], actual cases [3], or related technology
research [1] have shown that electrification has become an
important issue to which academics, local administrative
agencies, and the transportation industry officials have all
begun paying attention. Electrification transformation in the
field of mobile transportation is already one of the pro-
ductive choices for urban sustainable development. The
increase in municipal deployment of environmentally
friendly vehicles, such as electric buses, trams, and trol-
leybuses, can help a city’s energy model to shift toward a
low-pollution model [4-6]. The railway is one of the four
major areas of the transportation industry. Taking China as
an example, the rapid development of electrified railways
and high-speed trains has contributed to a fluctuating

downward trend in carbon dioxide emissions from the
railway transportation industry [7]. Furthermore, with the
growth of national leisure and entertainment demand,
tourism has become the fastest-growing sector in the Chi-
nese economy, and people’s demand for railways is rapidly
increasing.

It can be seen that the electrification of railways provides
a greener and more environmentally friendly means of
transportation for urban residents. However, in addition to
the existence of sustainable transportation tools, people’s
willingness to use these tools is another necessary factor for
the sustainable development of urban transportation [8].
The European Commission, for example, found that it was
necessary to not only upgrade technology to reduce the
impact of transportation on the environment but also to
increase the attractiveness of trains as a mode of
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transportation. Moreover, with the increasing popularity of
information and communication technology (ICT), pas-
senger experience could be enriched with more diverse
forms of activities during travel. Collecting evidence about
how railway passengers spend their travel time can provide
advice to decision-makers, help operators adjust services to
better meet passenger needs, and increase the attractiveness
of sustainable transportation.

Past experience has shown that the mode of travel was
the main determinant of the type of multitasking activity
[9, 10]. Different travel modes lead to differences in the
cognitive and physical energy consumption of passengers,
which lead to differences in multitasking activities [11]. In
the past, comparative studies on multitasking activities
between different modes of travel were mostly seen between
private and public transportation. Lyons et al. [12] found
that passengers had the highest level of productivity on
trains, followed by cars and buses. Russell et al. [13] found
that there were more people looking ahead/out of the
window on the bus than on the train, and more people were
reading, using a computer, sleeping, or writing on the train.
Singleton et al. [14] found that bus and car passengers
engaged in more types of activities, while vehicle (cars and
bicycles) drivers engaged in fewer types of activities, most of
which were passive activities. Keseru et al. [15] compared the
multitasking activities of passengers on buses, trams, and
subways and found no significant differences. Utsunomiya
[16] surveyed the residents of the two railway areas and
found that, compared with the traditional nonelectrified
railway areas, the residents of the electrified railway areas
were more inclined to shop frequently and participate in
local festivals. It can be seen that the existing travel-based
multitasking information in the field of public trans-
portation mostly comes from trains, and there are few
studies on short- and medium-distance vehicles, such as
subways and intercity trains [10], and more detailed com-
parisons (such as line attribute) are lacking.

In addition, gender and age are considered to be im-
portant factors affecting passengers’ multitasking activities.
Berliner et al. [17] found that male passengers were more
likely to use ICT devices (listening to music, watching
videos), older travelers were more inclined to activities that
did not require ICT devices, such as reading, and younger
travelers were more likely to use computers, mobile phones,
and so on. However, Lyon et al. [18] found that young
travelers were more likely to be bored than middle-aged and
elderly travelers. Keseru et al. [19] and Frei et al. [20] found
that women were more likely to participate in social ac-
tivities, such as conversation and reading. Many researchers
called for further research on the use of travel time in
different countries and different cultural backgrounds [21]
because compared with developed countries, there is a lack
of research on multitasking in developing countries [10], a
deficit in similar research that is necessary to undertake in
developing countries.

In the context of sustainable development and electri-
fication revolution in urban transport, this study took
Chengdu, a typical city in China (the largest developing
country), as an example and selected two electrified intercity
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railways with an attribute for leisure and commuting. The
study obtained the universal evidence and influencing fac-
tors of passenger multitasking activities based on the real-
world observed data and provided service suggestions re-
lated to the passengers’ behaviors, railway operation, and
policies for relevant government decision-makers to help
transition toward urban electrification. This research at-
tempts to answer the following questions:

(1) Does the attribute of the electrified intercity railways
(leisure line, commuting line), passenger gender, age,
and availability of seats affect passengers’ multi-
tasking activities?

(2) Are there any differences in the factors affecting
passenger multitasking activities in electrified in-
tercity express rail lines between the attributes leisure
and commuting?

The next section of the article introduces the sources and
collection methods of passenger multitasking activity data.
Section 3 describes the results of the data analysis. Section 4
discusses the results in combination with the previous re-
search and provides some service suggestions. Section 5
summarizes the research results and presents the limitations
of this article.

2. Methods

2.1. Research Method. In previous studies on passenger
multitasking activities, qualitative methods (such as quali-
tative interviews and focus groups) and quantitative
methods (such as questionnaires and observations) have
been used. More recently, in this field, structured obser-
vation and questionnaire surveys have become the main
research methods [10].

This study mainly uses structured observation and in-
stantaneous sampling to collect and record data. Compared
with questionnaire surveys, observation has been considered
anonobtrusive method [13] and can be used to collect a large
amount of data in a short time to provide researchers with a
wealth of information. Under these research conditions,
subject behavior tends to be more natural, and researchers
can more readily avoid the memory effect inherent to the use
of questionnaires [22]. One key issue arising when using the
observation method is setting the time of the passenger
observation window [23] or how long the passenger’s ac-
tivity frequency and duration are recorded. A longer ob-
servation window means a smaller sample size and more
observation costs. Gamberini et al. [24] found that 84.2% of
travelers only performed one activity during the observation
period, which is consistent with the findings of Van Der
Woaerden et al. [25]. Therefore, the use of instantaneous
sampling—that is, making instantaneous recordings about
the activities that passengers are engaged in—is a way to
balance cost and efficiency.

2.2. Data Source and Collection. Chengdu is a central city in
southwestern China and an important junction and
transportation corridor between Southeast Asia and South
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Asia [26]. The geographic locations of the two intercity
lines selected are shown in Figure 1, as detailed in the
following:

(1) Intercity line from Chengdu to Qingcheng Moun-
tain: the whole journey takes 42min and passes
through four stops, including famous local attrac-
tions. It is presumed to be a leisure line, and the
passenger flow is mainly leisure travel, hereinafter
referred to as the “leisure line.”

(2) Intercity line from Chengdu to Jiangyou: the whole
journey takes 1 h and 13 min and passes through five
stops, which are urban cities around Chengdu (ex-
cluding famous tourist cities). It is presumed to be a
commuting line. The passenger flow is mainly
commuting and business, hereinafter referred to as
the “commuting line.”

Because of the strong volatility of railway passenger flow,
there is a substantial difference in passenger flow between
the peak and nonpeak periods. Previous studies have shown
that it is almost impossible to conduct an organized ob-
servation during peak hours [13, 27]. Hence, most peak
hours were not included. However, the method of instan-
taneous sampling greatly reduces the difficulty and cost of
data collection, and since one of our purposes was to study
the difference between the two lines, collecting data from
peak hours offered the opportunity to make the results more
representative. According to previous studies [28], the
passenger flow of leisure travel showed its peak during
holidays, and the traffic was the largest. The peak of com-
muter passenger flow occurred between 7:00 and 9:00 and
between 17:00 and 19:00 every day. However, commuters
taking intercity trains are mostly cross-city, weekly, or
monthly commuters. There are few daily commuters [28].
Thus, observations for the commuting line were collected
from 16: 00 to 19: 00 on Friday, December 20, 2019. For the
leisure line, the observation was conducted from 9:00 to 12:
00 on Saturday, December 15, 2019. Both investigations
were conducted in fair weather without any abnormal
conditions.

We began with a preinvestigation of the travel purpose of
passengers on the two lines. We randomly distributed
questionnaires to passengers on the two lines (103 on the
leisure line, 155 on the commuting line). The results of the
questionnaire showed the tourist flow of the leisure line to be
67.92%, of which a vast majority of passengers were foreign
tourists. The commuter flow of the commuting line was
65.82%, of which most travelers were migrant workers, and
the travelers on business accounted for only 7.27%. Both
conformed to the original hypothesis of line attribute.

Data collection process: investigator A held a sports
camera (GoPro Hero8 Black) in front of his chest and walked
from the first carriage to the rear carriage at a normal speed
to avoid deliberate data collection for passengers, activities
which not only ensured a strong adherence to passenger
privacy but also reduced any “observation effect” [29] to
obtain the most real data possible.

@ gt sen ||

FIGURE 1: Two electrified intercity lines for data collection.

In recording the data, the researchers conducted pre-
observations on the collected data and discussed and
formulated the observation structure (Table 1), including
the specific definitions of variables, such as passenger
gender, age, availability of seats, passenger multitasking
activities, and standards of invalid filtering information.
Two observers were selected from the preobservation to
conduct formal observations at the same time to discuss
some ambiguous information (such as age) and discard
controversial data in a timely manner. On the two lines, a
total of 605 passengers were observed (leisure line: 203
times, recording time: 5”56'; commuting line: 405 times,
and recording time: 4”18’). Among them, activities that did
not meet the specified definitions were not included. As the
purpose of passengers walking in the carriage cannot be
understood by observation, these observations were dis-
carded. To avoid the impact of seat level differences, the
data of the first-class carriage were not included. In ad-
dition, a carriage was in a parked state during the obser-
vation, and as the observers were strongly interfered with
by the passengers getting on and off, these observations
were not included in the final dataset. Finally, 507 valid
observations were obtained (leisure line: 175 times, com-
muting line: 332 times). According to previous studies [10],
the number of observations is in an intermediate position,
which is considered appropriate. The data were strictly kept
confidential during the whole process to protect the privacy
of passengers.

3. Results

Descriptive analysis, single-factor analysis, and multifactor
analysis were performed on the observed data. In single-
factor analysis, the chi-square test was performed on mul-
titasking activities and independent variables to initially test
the correlation between independent variables and depen-
dent variables, and variables with small correlations would
be excluded to make the results more reliable. Then, the
binary logistic regression analysis method was used, and
odds ratio (OR), which is often used in similar studies
[30, 31], was selected to test the relationship between the
independent variable and activities.
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TaBLE 1: A grid for structured observation of passengers on intercity lines.
Item Explanatory variable
Line attribute (Leisure line/commuting line)
Male Male passengers identified directly through observation
Gender . . . .
Female Female passengers identified directly through observation
Children Child passengers aged 13 or younger perceived through observation
Age Youth Young passengers aged 14-39 perceived through observation
The middle-aged and elderly Middle-aged and elderly passengers aged 40 and above perceived through observation
Availabilitv of seats Yes Passengers seated in the seat area of the train
Y No Nonseated passengers standing in the train

Synchronous multitasking: doing two or more activities at the same time

Multitasking activity Effective activity

Being in a daze/looking around
Using the cell phone
Wearing headphones

Talking with other passengers

Resting: resting and sleeping
Talking on the phone
Using computer: using computer or tablet
Reading: reading paper books
Writing: writing using pen and paper
Eating: eating or drinking

Companion care: caring for a child, elderly people, or a companion

Invalid activity

Incomplete records or unrecognizable activities

3.1. Descriptive Statistics. To determine the factors influ-
encing passengers’ multitasking activities, the independent
variables created were as follows:

(1) Line attribute: use 1 and 2 to represent leisure line
and commuting line, respectively

(2) Gender: use 1 and 2 to represent male and female
passengers, respectively

(3) Age: use 1 and 2 to denote younger and older
passengers, respectively

(4) Availability of seats: use 1 and 2 to indicate seated
and nonseated, respectively

Table 2 shows the descriptive statistics. There were
slightly more women than men in the sample, which was
consistent with the slight imbalance in gender distribution
commonly observed among public transport passengers
[32]. Through preobservation, children accounted for the
smallest proportion, and most of them did not engage in
multitasking activities. Hence, the data on children’s mul-
titasking were not included. There were fewer middle-aged
and elderly travelers. Hence, the two groups were analyzed
together. Most of the observed passengers (66.6%) belonged
to the youth group, and the middle-aged and elderly group
accounted for a relatively smaller proportion (34.4%). There
were more seated passengers (77.8%) than nonseated pas-
sengers (22.2%). The number of activities (581) was more
than the number of passengers observed (507), indicating
that some passengers performed two or more activities at the
same time (24.6%).

Figure 2 shows the distribution of passenger activities.
Using mobile phones, wearing headphones, being in a daze
or looking around, and taking a break were the most popular
activities. Talking with other passengers and eating were also
distributed but in a small proportion. In contrast, activities,

such as companion care, talking on the phone, writing,
reading, and using a computer, were rarely distributed.

As passengers had more types of multitasking activities
and some activities were less frequent, to better study the
links between activities, the activities were further aggre-
gated based on the use of ICT equipment and previous
studies [15, 33] (Table 3). The results were also entered into
the regression analysis. Figure 3 shows the overall distri-
bution: ICT-based activities still occupied the main body,
and active ICT activities were the most distributed. Figure 4
shows the comparison of the two lines.

3.2.Single Factor Analysis of Passenger Multitasking Activities.
We used a four-grid table chi-square test to exclude some
variables with a lower degree of fit to ensure a more accurate
subsequent multifactor analysis. The standard of significance
level in this step was appropriately relaxed: the variable with
a p-value of 0.15 or less was included in the multifactor
analysis. The results of the single factor analysis are shown in
Table 4. Line attribute, passenger gender, passenger age, and
seat availability had a significant impact on passengers’
multitasking activities. Hence, they were all retained, while
variables, such as reading, writing, talking, and companion
care, showed a small frequency, or the result was not sig-
nificant. Hence, they were not included in the multifactor
analysis.

3.3. Multifactor Analysis of Passenger Multitasking Activities.
We used binary logistic regression to conduct a subsequent
multifactor analysis, the results of which are shown in
Table 5.

On the leisure line, it was easier for passengers to talk
with other passengers (OR = 0.288), while on the commuting



Journal of Advanced Transportation

TaBLE 2: Descriptive statistics of independent variables.

Variable Value Number Proportion (%)
. . Leisure line: 1 132 284
Line attribute Commuting line: 2 332 71.6
Gender Male: 1 230 49.6
Female: 2 234 50.4
Ace Youth: 1 309 66.6
8 The middle-aged and elderly: 2 155 334
s Yes: 1 361 77.8
Availability of seats No: 2 103 222

talking on the phone

eating

writing

reading

talking with other passengers
using computer

using the cell phone

wearing headphones

being in a daze/looking around
resting

synchronous multitasking

0.00 0.10 0.20

commuting line

B leisure line

0.30 0.40 0.50 0.60 0.70 0.80

FIGURE 2: The observed distribution of passenger multitasking activities.

TaBLE 3: Classification of aggregated multitasking activities.

Aggregated multitasking activities

Activities

Paperwork

Non-ICT activities

Passive non-ICT activities

Social activities and people care

Reading
Writing
Talking with other passengers
Talking on the phone
Eating
Companion care
Resting
Being in a daze/looking around

Active ICT-based activities

ICT activities

Passive ICT-based activities

Using the cell phone
Using the computer
Wearing headphones

line, it was easier for passengers to sleep and rest
(OR =3.625).

Male passengers were more likely to engage in simul-
taneous multitasking (OR=0.630) and wear headphones
(OR=0.422), while female passengers were more likely to
engage in resting (OR =1.820) and eating (OR=5.611).

Young travelers were more likely to perform simulta-
neous  multitasking (OR=0.370), wear headsets
(OR=0.208), and use mobile phones (OR=0.437) than
middle-aged and elderly travelers. The middle-aged and

elderly travelers were more likely to be in a daze and look
around (OR =2.705).

Seated passengers were more likely to engage in si-
multaneous multitasking (OR=0.462), rest (OR=0.101),
and conversations with other passengers (OR =0.087) than
nonseated passengers. Nonseated passengers were more
likely to be in a daze and look around (OR=1.736).

Analyzing the multitasking activities of the two lines
separately, the results showed that on the leisure line, men
were more likely to engage in simultaneous multitasking
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FIGUre 3: Distribution of aggregated multitasking activities.
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FIGURE 4: Distribution of aggregated multitasking activities on two lines.

(OR=0.38) while wearing headphones (OR=0.26), and
women were more likely to take breaks (OR=1.3). Young
travelers were more likely to perform multiple activities at
the same time (OR =0.14), wear earphones (OR=0.13), and
use their mobile phones (OR = 0.18), while middle-aged and
elderly passengers were more likely to be in a daze/looking
around (OR=12.12). Nonseated passengers were more
likely to wear earphones (OR =2.27).

On the commuting line, men were more likely to wear
headphones (OR =0.51), while women were more likely to
eat (OR =10.58). Young passengers were more likely to carry
out multiasking activities at the same time (OR =0.45), wear
headphones (OR=0.21), and wuse mobile phones
(OR=0.55), and middle-aged and elderly passengers were
more likely to be in a daze, looking around (OR =1.74) or be

and in conversations with others (OR=5.1). Seated pas-
sengers were more likely to carry out multitasking activities
at the same time (OR=0.37) and rest (OR=0.1), while
nonseated passengers were more likely to be in a daze or
were more likely to look around (OR=1.9).

3.4. Multifactor Analysis of Aggregation Multitasking
Activities. Next, we performed a binary logistic regression
analysis on the aggregate multitasking activities of the
passengers, the results from which are shown in Table 6.
Passengers on the leisure line were more likely to engage
in social care activities (OR=0.5), and passengers on the
commuting line were more likely to engage in passive non-
ICT activities (OR = 1.77). Men were more likely to engage in
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TaBLE 4: Chi-square test results of multitasking activities.

2

X
Type Line attribute Gender Age Availability of seats
Synchronous multitasking 2.465** — 13.520*** 3.594*
Resting 6.923%"* 3.184" — 9.504***
Being in a daze/looking around — — 15.010%** —
Wearing headphones — 9.733*** 21.386"** —
Using the cell phone 4.007** — 18.762*** 2.948*
Using the computer — 3.305" — —
Talking with other passengers 7.843*** — — 7.240***
Reading — — — —
Writing — — — —
Eating — 7.189"** — 2.900"

Talking on the phone —
Companion care —

Note. Only significant models at 10% level tested using chi-square tests are shown. ***p <0.01, ** p<0.05, and *p <0.10

TaBLE 5: Logistic regression results of multitasking activities.

Type Explanatory variable
Total Line attribute (leisure line: Gender (male: Age (youth: 1, the middle-aged Availability of seats
1, commuting line: 2) 1, female: 2) and elderly: 2) (yes: 1, no: 2)
Synchronous multitasking — 0.630** 0.370*** 0.462**
Resting 3.625"" 1.820* — 0.101**
Being in a daze/looking around — — 2.705*** 1.736*
Wearing headphones — 0.422%*~ 0.208*** —
Using the mobile phone — — 0.437*** —
Computer use — — — —
Talking with other passengers 0.288*** — — 0.087**
Eating — 5.611"" — —
Leisure line
Synchronous multitasking — 0.38** 0.14*** —
Resting — 1.3 — —
Being in a daze/looking around — — 12.12%** —
Wearing headphones — 0.26*** 0.13* 2.27*
Using the mobile phone — — 0.18** —
Computer use — — — —
Talking with other passengers — — — —
Eating — — — —
Commuting line
Synchronous multitasking — 0.45"** 0.37**
Resting — — — 0.1**
Being in a daze/looking around — — 1.74* 1.9**
Wearing headphones — 0.51** 0.21%** —
Using the mobile phone — — 0.55"** —
Computer use — — — —
Talking with other passengers — — 5.10%** —

Note. Only significant models at 10% level tested using logistic regression are shown. *** p <0.01, ** p <0.05, and *p <0.10.

active ICT activities (OR =0.66) and passive ICT activities
(OR=0.43), while women were more likely to engage in
passive non-ICT activities (OR=1.55). Young passengers
were more likely to engage in active ICT activities (OR = 0.4)
and passive ICT activities (OR =0.22), and middle-aged and
elderly travelers were more likely to engage in passive non-
ICT activities (OR =2.25). Passengers with seats were more
likely to engage in social care activities (OR =0.25).
Analyzing the two lines separately, the results showed
that on the leisure line, male passengers (OR = 0.26), young

passengers (OR=0.13), and nonseated passengers
(OR=2.27) were more likely to engage in passive ICT ac-
tivities, and young passengers were more likely to engage in
active ICT activities (OR=0.17), while middle-aged and
elderly passengers were more likely to engage in passive non-
ICT activities (OR =9.6), and seated passengers were more
likely to engage in social care activities (OR=0.11).

On the commuting line, male passengers were more
likely to engage in active ICT activities (OR=0.65) and
passive ICT activities (OR=0.51), while female passengers
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TaBLE 6: Summary of logistic regression results for aggregated multitasking activity types.

Aggregated multitasking
activity types
Line attribute (leisure line: 1,

Gender (male: 1,

Explanatory variable

Age (youth: 1, the middle-  Availability of seats

Total commuting line: 2) female: 2) aged and elderly: 2) (yes: 1, no: 2)
Non-ICT activities — 1.52** 2.33%** —
Paperwork — — — —
Social activities and people 0.50** . . 025+
care

Passive non-ICT activities 1.77** 1.55** 2.25%** —
ICT activities — 0.62*** 0.35%** —
Active ICT-based activities — 0.66** 0.40*** —
Pagswft ICT-based N 0.43*** 0,22+ o
activities

Leisure line

Non-ICT activities — — 3.20%** 0.31**
Paper work — — —

Social activities and people . . . 011**
care ’
Passive non-ICT activities — — 9.6** —
ICT activities — 0.40** 0.14*** —
Active ICT-based activities — 0.17*** —
Passive ICT-based — 0.26%** 0.13** 227"
activities

Commuting line

Non-ICT activities — 1.55** 2.02%** —
Paperwork — — — —
Social activities and people - . 3024 .
care

Passive non-ICT activities — 1.54* 1.58* —
ICT activities — 0.66* 0.47*** —
Active ICT-based activities — 0.65* 0.55%** —
Passive ICT-based - 0.51** 021 031

activities

Note. Only significant models at 10% level tested using logistic regression are shown. ***p <0.01, ** p <0.05, and * p <0.10.

were more likely to engage in passive non-ICT activities
(OR = 1.54). Young passengers were more likely to engage in
active ICT activities (OR =0.55) and passive ICT activities
(OR=0.21), while middle-aged and elderly passengers were
more likely to engage in social care activities (OR = 3.02) and
passive non-ICT activities (OR=1.58). Seated passengers
appeared to find it easier to engage in social care activities
(OR=0.31).

4. Discussion

4.1. Factors Affecting Passenger Multitasking Activities on
Electrified Intercity Railways

4.1.1. The Impact of Line Attribute on Passenger Multitasking
Activities. The results of binary logistic regression anal-
ysis show that passengers on the leisure line were more
likely to engage in social care activities (talking and
eating), and passengers on the commuting line were more
likely to engage in passive non-ICT activities (rest). The
reason may be that passengers on the leisure line take
leisure as the main purpose, and they tend to eat and chat
with their companions. Passengers on the commuting
line mainly commute to work, and passive activities, such

as rest and daze, are beneficial to their preservation and
recovery.

In recent years, only a few studies have compared the
two different lines. However, similar studies focused on
the analysis of the travel purpose of passengers. For ex-
ample, Lyons et al. [18] found that commuters were more
likely to engage in relaxation, leisure, and social activities,
such as reading, listening to music, or making a phone
call. Business travelers preferred to work, call, send text
messages, and check e-mails, while leisure travelers
preferred to relax and talk with others. We have found
similar results in this article.

4.1.2. The Impact of Gender, Age, and Availability of Seats on
Passenger Multitasking Activities. As our results show, male
travelers were more likely to perform simultaneous multi-
tasking, active ICT activities, and passive ICT activities, the
results of which are consistent with previous studies
[17, 24, 34]. Female passengers were more likely to engage in
passive non-ICT activities, such as resting and eating. Hence,
power bank rental and sales services may be provided on the
train, along with low-fat and low-sugar snacks and bever-
ages, which are more likely to be preferred by women.
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Age also had a strong influence on the types of multi-
tasking activities. Compared with middle-aged and elderly
travelers, young travelers were more likely to engage in
active ICT activities (using mobile phones) and passive ICT
activities (wearing headphones), and middle-aged and el-
derly travelers were more likely to be in a daze, look around,
or engage in other passive non-ICT activities during their
journeys. Interestingly, there was no difference in the resting
activities between young and old travelers, indicating that
compared with younger travelers, middle-aged and elderly
travelers were not more likely to feel tired and need to rest
during the trip, which differs from our initial assumptions. It
indicates that middle-aged and elderly travelers have the
energy to carry out activities during the journey, however,
compared to ICT activities that require more energy, they
may be more comfortable engaging in passive activities.
Therefore, more passive non-ICT services could be provided
for elderly passengers, such as magazines or interesting
carriage interior design. For example, the interior design of
trains on the leisure line can be derived from the local history
and culture. Although young travelers tended to engage in
ICT activities during their travels, Lyon et al. [18] found
that they were easily bored, indicating that they may not
really want to engage in ICT activities during the trip. ICT
activities may just represent a limited choice under restricted
conditions and can be further studied through question-
naires in the future.

We also compared the difference between seated and
nonseated passengers. Many passengers buy station tickets
for short journeys when seats are sold out. The results of our
study show that the seated passengers were more likely to
engage in social care activities, such as simultaneous mul-
titasking, resting, and talking, than passengers without seats.
There is also a certain logic to this phenomenon: generally
speaking, when sitting on a train, it is easier to carry out
many of these activities than while standing, which is
consistent with the content reported by Zhang et al. [35].

4.2. Differences in the Factors Affecting Multitasking Activities
in the Two Lines

4.2.1. Multitasking Activities on the Leisure Line. On the
leisure line, male passengers were more likely to engage in
passive ICT activities (wear headphones), while women
were more likely to take breaks and rest, indicating that male
passengers may prefer immersive ICT experiences or pursue
a personal immersive activity, such as playing a game or
watching videos while wearing headphones. One reason may
be that travel, as a process of moving from the departure
place to the destination, provides an illusion of transition
between different realities. In this transition time, male
travelers may be more inclined to immerse themselves in
their personal world and enjoy the leisurely time for
themselves. This finding is similar to the concept of “me
time” proposed by Jain et al. [36]. Women may also need this
immersive experience, however, compared to men, female
travelers may be less likely to use ICT devices. Hence, the
results suggested that they were more inclined to rest.

As our results suggest, young travelers preferred ICT
activities (using mobile phones and wearing headphones) on
the leisure line, while middle-aged and elderly travelers
preferred passive non-ICT activities (dazing or looking
around), and the difference was extremely significant
(P <0.01). It shows that middle-aged and elderly passengers
have a significant preference for dazing and looking around
on the leisure line, and no preference for resting could be
determined.

Compared with nonseated passengers, seated passengers
were found to be more likely to engage in social care ac-
tivities on the leisure line, such as talking or eating, while
nonseated passengers preferred to wear headphones. Pas-
sengers with seats indicated that they were more willing to
engage in social activities, while passengers without seats
preferred passive personal immersive activities, such as
listening to music.

4.2.2. Multitasking Activities on the Commuting Line. On
the commuting line, male passengers were more likely to
engage in ICT activities, and female passengers were more
likely to engage in passive non-ICT activities (eating). Fe-
male passengers may be more likely to prepare or buy food
on commuter trains. Hence, providing food sales services
that are preferred by women is a service addition worth
considering. Middle-aged and elderly travelers also pre-
ferred to talk to other travelers, daze, or look around,
showing that they may prefer non-ICT activities that con-
sume less energy. Compared to nonseated travelers, seated
travelers found it easier to carry out social care activities,
which is also consistent with the results of the leisure line.

4.3. Service Suggestions on Different Lines. Based on the
differences between commuting and leisure lines and their
respective characteristics, service suggestions for relevant
government decision-makers are provided below to help
improve the attraction and use of intercity railways and to
further transition toward urban electrification.

4.3.1. On the Leisure Line. Considering that passengers on
the leisure line prefer social and leisure activities, it may be
possible to provide passengers with automatic vending
services and optimize the seat layout to facilitate passengers’
social activities. Men and young travelers on this line were
more likely to perform multiple activities at the same time
and ICT activities (wear earphones, use mobile phones),
indicating that they need a power supply or mobile power,
which are currently not provided on this line according to
our observations. Therefore, power bank rental services
targeted to male and young travelers could be considered.

In addition, middle-aged and elderly passengers on this
line were found to prefer to be in a daze, and therefore,
more passive non-ICT services for middle-aged and elderly
groups could be considered, such as providing in-car reading
materials or interior design related to local culture.

As the results suggest, seated passengers were more likely
to engage in social care activities on the leisure line.
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Therefore, the layout of train seats could be optimized for the
social needs of passengers, and for passengers without seats,
more personal immersive regional services could be pro-
vided for their participation, such as the provision of online
descriptions of local attractions.

4.3.2. On the Commuting Line. Generally speaking, com-
pared with the leisure line, the commuter line has a more
obvious bias toward rest. Hence, it is possible to consider
providing rest-related services on this line. For example,
Lyons et al. [21] suggested that listening to music could make
the journey more enjoyable for passengers. It also helps
commuters overcome the pressure of being close to others
by creating a psychological distance. Music and lights could
be provided on the commuting line, for example, to create a
quiet and comfortable environment for passengers. Ear-
plugs, eye masks, and other goods that help people rest could
also be provided in the carriage. In addition, to prevent
passengers from sleeping past their station, getting off re-
minders can also be considered.

The same results were found on the leisure line for men
and young travelers, who were more likely to perform
multiple activities at the same time along with ICT activities
(wear earphones, use mobile phones). Therefore, power
bank rental services could be considered. Low-fat and low-
sugar snacks and beverages that are more likely preferred by
women can also be considered because female passengers
were more inclined to eat in the commuting line, as observed
from the results.

5. Conclusion

This study introduces passenger multitasking activities and
influencing factors on electrified intercity railways. It focused
on a comparative analysis of the two lines and found that there
were differences in the types of passenger activities between the
leisure and the commuting line. On the leisure line, passengers
preferred to engage in social activities, such as talking with
others, and middle-aged and elderly passengers on this route
were often found to be doing nothing in the carriage (in a daze
or looking around). Passengers on the commuting line, by
contrast, were found to prefer rest, and nonseated passengers
on this line tended to be idle. We also found that demographic
characteristics (age, gender) and availability of seats also af-
fected passenger activities. Male travelers and young travelers
were more likely to engage in ICT-related immersive activities
(using mobile phones and wearing headphones), while
women, middle-aged, and elderly travelers tended to engage in
non-ICT immersive activities. Women preferred to rest, while
middle-aged and elderly passengers preferred to stay in a daze
and look around. Seated passengers were found to be more
likely to engage in activities, such as simultaneous multitasking,
resting, and talking than the nonseated passengers. The con-
clusion can be used for reference by relevant departments to
improve services and attract more passengers to take electrified
intercity lines. However, there are some limitations to this
study. Firstly, it is difficult to cover all the time periods of the
day. The data during peak periods alone were collected.

Journal of Advanced Transportation

Secondly, since the main method used was a structural ob-
servation, the number of useful variables collected was rela-
tively small. In the future, more information on travel
attributes and ride experience of passengers can be collected
through questionnaires, and the number of variables can be
increased to make the model more accurate.

Data Availability

No additional data were used to support this study.

Additional Points

Highlights. The line attributes of the electrified intercity rail
line, passenger gender, age, and availability of seats have a
significant impact on passenger multitasking activities. On the
leisure line, passengers preferred social activities, while
middle-aged and elderly passengers preferred to engage in
passive non-ICT activities, such as staring in a daze, and no
obvious preference for resting was found with them. On the
commuting line, passengers preferred to rest, and passengers
without seats tended to do nothing. Male travelers and young
travelers preferred ICT immersive activities, while women,
middle-aged, and elderly travelers were more likely to engage
in non-ICT immersive activities. Passengers with seats were
more likely to engage in simultaneous multitasking activities,
rest, and conversation than nonseated passengers.
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