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Abstract: The rapid and widespread of COVID-19 has caused severe multifaceted effects on society
but differently in women and men, thereby preventing the achievement of gender equality (the
5th sustainable development goal of the United Nations). This study, using data of 355 telework-
ers collected in Hanoi (Vietnam) during the first social distancing period, aims at exploring how
(dis)similar factors associated with the perception and the preference for more home-based telework
(HBT) for male teleworkers versus female peers are. The findings show that 56% of female tele-
workers compared to 45% of male counterparts had a positive perception of HBT within the social
distancing period and 63% of women desired to telework more in comparison with 39% of men
post-COVID-19. Work-related factors were associated with the male perception while family-related
factors influenced the female perception. There is a difference in the effects of the same variables (age
and children in the household) on the perception and the preference for HBT for females. For women,
HBT would be considered a solution post-COVID-19 to solve the burden existing pre-COVID-19
and increasing in COVID-19. Considering gender inequality is necessary for the government and
authorities to lessen the adverse effects of COVID-19 on the lives of citizens, especially female ones,
in developing countries.

Keywords: telework; telecommuting; COVID-19; ICT; pandemic; social distancing; preference;
perception; gender inequality; Hanoi

1. Introduction

COVID-19, caused by a new coronavirus (SARS-CoV-2), was first reported in Wuhan
(China) in December 2019 before unprecedentedly disseminating across the world, thereby
becoming a pandemic [1]. Compared to previous pandemics, such as MERS, Ebola, SARS,
and H1N1, COVID-19 is far more serious in terms of transmissions [2]. Unfortunately, due
to the unavailability of vaccines and specific treatment [3], non-pharmaceutical interven-
tions to reduce the physical interactions and thus prevent the boom in COVID-19 infections
have been adopted widely [4]. A variety of forms of social distancing and lockdown have
been applied, such as maintaining a distance between persons in public places (e.g., buses
and supermarkets), closure of schools/universities, canceling public events, and restricting
going out for unnecessary purposes [5,6]. Such measures have triggered a profound shift
from physical to virtual forms for familiar activities [7]. A typical example is home-based
telework (HBT), which enables a dramatic reduction in face-to-face communications in
workplaces. A wide range of companies from different sectors either required or allowed
their workers to perform HBT [8]. A study from Australia [9] reported the average rate
of working from home at 0.86 days per week prior to COVID-19 but at 2.4 days during
the first wave of the pandemic. In line with the Australian evidence, recent research
carried out in developed countries in Europe and the USA emphasized the growth in
implementing teleworking [4,10,11]. Little known, however, is the adoption of HBT in
developing countries. Additionally, most studies [4,10,11] focus mainly on descriptive

Sustainability 2021, 13, 3179. https://doi.org/10.3390/su13063179 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0003-4863-5446
https://doi.org/10.3390/su13063179
https://doi.org/10.3390/su13063179
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13063179
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su13063179?type=check_update&version=2


Sustainability 2021, 13, 3179 2 of 16

statistics rather than on influential factors because HBT is treated as part of a broad topic,
including changes in travel behavior and in other e-activities such as online shopping.
Research on the perception (i.e., the way that a teleworker thinks about his/her experience
in HBT) and the preference for HBT (i.e., whether a worker desires HBT or whether a
teleworker desires more HBT) during the COVID-19 pandemic is rare. It is important to
note that a good perception may lead to a preference, and thus a decision on re-adopting
teleworking. In this sense, analyzing perception and preference is vital for studying the
prevalence of HBT post-COVID-19.

As regards the progression of COVID-19 in Vietnam, until the time of this study, there
were two waves of COVID-19 (see Figure 1). The first confirmed case was detected in
Vietnam on 23 January 2020 and the last community transmission of the first wave was
recorded on 25 February. To suppress the spread of COVID-19, the Vietnamese government
had early preparation and prompt actions [12]. Infection clusters and symptomatic persons
were put in quarantine while environmental sanitization, hand washing, and wearing
masks in public places were highly recommended [6]. The second phase began with the
detection of the 17th confirmed case in Hanoi (the capital of Vietnam), which had been
safe in the first wave. Afterwards, the stably increasing number of COVID-19 cases and
the occurrence of epicenters induced the government to mandate the first nationwide
social distancing directive, which was valid from 1 April. Complying with the social
distancing guideline, companies had to reduce the physical interaction at workplaces by
requiring or encouraging employees to work at home. Consequently, HBT, which had been
novel pre-COVID-19, was undertaken substantially. Owing to the strict implementation of
safety measures, no community infection with COVID-19 was found after mid-April. The
Vietnamese government lifted social distancing in Hanoi on 30 April. A recent study [13]
published interesting knowledge on factors affecting HBT using the data of 355 teleworkers
collected in Hanoi within the social distancing course.
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The COVID-19 outbreak has caused adverse multifaceted effects on society but dif-
ferently in women and men, thereby preventing the achievement of gender equality (the
5th sustainable development goal of the United Nations). According to a report by UN
Women [14], the pandemic tends to lead women and girls to confront more severe chal-
lenges with respect to unpaid care, workload at home, unemployment, poverty, health, and
domestic violence. Hence, it is important to make gender-based analyses on factors associ-
ated with undertaking responses to COVID-19 (e.g., telework). The findings may help to
recognize gender gaps and formulate policy implications to reduce the gender inequality.
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The mentioned-above background highlights the lack of literature and understanding
about the difference between males and females in perceiving HBT and preferring more
HBT and potential gender issues during the social distancing in developing countries. In
this regard, this study, employing data from [13], aims to explore factors correlated to the
perception and the preference for more HBT for male teleworkers versus female peers
to analyze the gender inequality during the COVID-19 pandemic. The specific research
questions are as follows:

- How do male and female teleworkers perceive HBT during the social distancing and
desire more HBT post-COVID-19?

- Are factors affecting the perception of HBT for female teleworkers versus male tele-
workers (during the social distancing) (dis)similar?

- Are factors affecting the preference for more HBT for female teleworkers versus male
teleworkers (post-COVID-19) (dis)similar?

- Based on the gender-based findings on factors affecting the perception and the prefer-
ence, how does gender inequality change in the social distancing?

This current analysis has extended the literature about HBT in a number of ways.
First, to the best of our knowledge, it is one of the first studies providing new insights on
factors associated with the perception of HBT during the COVID-19 era and the preference
for more HBT post-COVID-19 given the gender. Second, it reports HBT-related knowledge
from a developing country, where HBT was novel pre-COVID-19. Third, it highlights
aspects of gender inequality in terms of adopting teleworking to respond to the pandemic.
Fourth, it proposes implications for developing HBT sustainably, particularly with respect
to gender equality.

The rest of this paper includes four sections. Section 2 synthesizes relevant studies
on the practices of HBT and factors influencing HBT during the normal time and the
COVID-19 period. Based on the review of Section 2, study design and analysis methods
are determined and presented in Section 3. The next section comprises the main results of
this research and discussions about factors associated with the perception and preference
for HBT based on gender. Conclusions and study limitations suggesting future research
directions close this paper.

2. Related Research on Telework in Normal and COVID-19 Times
2.1. Home-Based Telework during the Normal Time

The first concept of working far from a workplace (i.e., telecommuting) was intro-
duced in the USA in the 1970s to handle transport-related issues such as traffic congestion
and air pollution by reducing commuting between home and the workplace [15]. Due
to the potential positive effects on urban transport, telecommuting is considered as a
travel demand management strategy [16,17]. However, beyond transport-specific merits,
telecommuting can bring about a host of multifaceted benefits for societies. Employees,
owing to saving travel time and avoiding stress at the workplace, can gain greater working
performances, higher job satisfaction, a better balance between work and life responsi-
bilities, and more active transport [18–21]. In parallel, cities may face fewer congestions
and less pollution, resulting from fewer vehicle kilometers traveled [22,23]. Over time,
aspects of telecommuting have been intensively researched worldwide [24] and a wide
range of alternative terminologies have been adopted, such as distance work, e-work,
home-office, and remote work [25,26]. Among these terms, telework has been used the
most frequently, particularly by researchers coming from Europe and Asia [27]. There
is not a global definition of telework due to the existence of various places suitable for
teleworking. Work in a satellite office refers to work undertaken in an office outside the
enterprise’s headquarter. Mobile work is performed outside both home and the company’s
main office but possibly at a client’s premises, on business trips, or fieldwork [28]. Informal
work or mixed teleworking refers to working a few hours outside the company based on
the negotiation between the employer and the employee for specific cases [29]. Although
the locations of telework may vary, the most common place should be home [25] since
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the home in the modern world is acted as a communication hub that is well fit for doing
e-activities [30]. In this current study, HBT is considered and defined as working from
home by deploying information and communication technologies (ICTs) to keep in touch
with colleagues and deal with allocated working tasks.

HBT is a relatively controversial phenomenon with mixed literature. While its advan-
tages mentioned above are well-reported, the same is true for its disadvantages. Some of
the obvious drawbacks of HBT are a decrease in the likelihood of professional advance-
ment, significant professional isolation, new occupational diseases, and even an increase in
travels, which challenges the HBT’s role in travel demand management, not to mention
other issues arising from working in a number of contrasting locations [31–33]. Partially
due to these disadvantages, the development of HBT varies across countries but is still
below the expectations of its advocates [13,33,34]. To put it another way, researchers and
practitioners are still seeking effective and efficient ways to deploy HBT within the context
of the rapid advancement of ICTs.

In accordance with the research target stated above in Section 1, we searched for
earlier studies on the perception and the preference for HBT. We found that there is only
one account of research examining how perceptions of advantages and disadvantages of
telework differ by gender [35] but no analysis on the perception of telework yet. By contrast,
many previous authors have investigated determinants of the desire for teleworking (i.e.,
the preference for teleworking more) [36–38]. Females tend to have a more favorable
opinion towards telework compared to males [38]; therefore, factors associated with the
preference for HBT possibly differ across gender. The authors of [36,37] reported the
insignificant roles of age and education in the attitude towards telework in the Netherlands
and the UK. Whereas children in households are a strong determinant with a positive
association with the preference [36–38]. The reason would be the escorting burden involved
in the number/presence of children in families. Children are demonstrated as a main source
of increasing work–family conflict and contribute to aggravating gender differences [17].
Notably, a contradictory result with respect to the effect of the commute distance was
reported. While [38] demonstrated the home–work distance as a facilitator of the desire for
teleworking, [23] emphasized the distance as a deterrent.

2.2. Home-Based Telework during the COVID-19 Pandemic

Prior to COVID-19, HBT is an informal working arrangement and needs a shock to
make a breakthrough in its development process [25]. COVID-19 is the afore-said “shock”
boosting the tremendous growth in telework, which is considered as a crucial strategy to
mitigate the pandemic’s health-related and economic consequences.

As regards the views of experts, a worldwide survey, which was carried out from
April to May 2020 to collect responses of 284 specialists in transport and other relevant
fields, reported that 88.7% of participants recommended telework during the COVID-19
pandemic. The highest recommendation rates were seen for experts coming from the
USA/Canada (100%) and Europe (98%) [39].

Regarding practical data, approximately 44% of workers either started working from
home or teleworking more, which thereby resulted in 54% of all employees teleworking
at least once per week during the pandemic in the Netherlands [10]. An observation in
Istanbul (Turkey) reported 31% of respondents shifted to HBT [4]. A study carried out in
Chicago [11] revealed a decrease in the rate of workers without experience in teleworking
from 71% to 37% within the health crisis. Similarly, the Australian percentage of those
with no day of teleworking dropped from 71% (pre-COVID-19) to 39% (in the COVID-19
period) [9]. The substantial declines in trip rates and vehicle-traveled kilometers in a host of
cities worldwide have demonstrated the growth in HBT in that this working form altered
the travel demand for working purpose [26,40–44]. Recent empirical evidence found that
participants with higher durations of working from home were more inclined to spend less
time on auto and transit [45]. In contrast to the boom in the adoption of teleworking in
terms of quantity, the quality of HBT would be problematic because conducting HBT is
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a prompt response to an unprecedented situation without a contingency plan, according
to a study of various companies of different sizes, different countries, and from different
sectors [8].

Most earlier studies concerns about HBT as a part of comprehensive research on the
travel mode use changes in connection with the implementation of safety measures [4,9–11].
Therefore, almost all findings are on descriptive statistics on the choice, the frequency,
and the wish to further telework. However, there is a lack of in-depth reports on factors
associated with the perception of HBT in the COVID-19 pandemic and the preference for
HBT post-COVID-19. Only Nguyen [13] completely concentrated on factors affecting HBT
to find that gender was a significant predictor of the perception and the preference for HBT
with the case of Hanoi (Vietnam). In this sense, the ways of perceiving and desiring HBT
for males and females would be dissimilar due to being influenced differently by factors.

Lyttelton et al. [46] explored the gender disparity in the context of working from
home using data of 784 parents in the USA. They found that mothers implementing HBT
declared more anxiety and loneliness with depressed feelings in comparison to fathers
implementing HBT. This would stem from the fact that telecommuting mothers take
heavier family responsibilities with more time spent on housework and childcare than
telecommuting fathers. Such results would support a difference in the ways male and
female teleworkers perceive HBT during the pandemic. In turn, the different perceptions
may cause the gender-based difference in preferring to adopt HBT post-COVID-19.

In summary, to extend knowledge on HBT during and after the pandemic, there is
a need to investigate factors associated with the perception and the preference for HBT
based on gender.

3. Data and Methods
3.1. Study Settings

Our study area was Hanoi, which is the second most populated city in Vietnam with
about 7.32 million inhabitants. The Hanoi capital, similar to other megacities of emerging
countries (e.g., Bangkok, Jakarta, Manila), has suffered from severe traffic congestion,
accidents, and air pollution due to the dominant use of motorcycles and the low capacity
of public transport [47–56].

Once the study was designed and conducted (March and April 2020), the literature on
factors associated with HBT during the pandemic was rare because European countries and
the USA were on the first COVID-19 wave with social distancing and lockdown mandated.
Therefore, understanding about factors governing the practice of HBT [8,57–59] was used
to create a structured questionnaire including six sections as follows:

The first part is a cover page describing the survey objectives and highlighting that this
research only regarded workers who worked from home at least one weekday during the
last week defined as seven preceding days. To give an illustration, in the case where a
participant was interviewed on Wednesday, the period between yesterday (Tuesday) and
Wednesday of last week was considered.
The second part collected profiles of a respondent and his/her household, including age,
gender, education of the respondent, his/her household monthly income, and the number
of children. A child was defined as a person aged 0–11.
The third part requested information on the type of company, the one-way home–work
distance, and the company’s closure policy within the social distancing period. This section
also asked for the participant’s past experience of using the internet and implementing
telework or teleconference. Teleconference, which is defined as undertaking a live meeting
of at least two participants at different places via telephone or network connection [27],
was regarded since it, similar to telework, is a telecommunications-based working form.
The fourth part contained attitudinal statements on HBT. Specifically, because workaholic
and enjoyment in the workplace were found to be strong determinants of HBT [57], items
in relation to such factors were modified and reused. The fear of human-to-human trans-
mission of the coronavirus was measured by two questions while the views about HBT’s
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environmental benefits were surveyed by two items (see Table 2). As adopting HBT in
Hanoi was nearly obligatory without preparation, teleworkers probably faced issues. As a
result, we added two (yes/no) questions regarding difficulties in focusing on work and
accessing data at home. Furthermore, the participant was requested to report the levels
of (dis-)agreement with statements showing that (1) HBT was a good solution for the
respondent in the social distancing period, and (2) HBT should be promoted and imple-
mented coupled with working at a workplace in the respondent’s company post-COVID-19.
Apart from two questions regarding difficulties, items in this section were measured by the
five-point Likert scale (strongly disagree-strongly agree).
The fifth and sixth sections encompassed online shopping-related questions and were not
presented in detail as the emphasis of this paper is on telework.

3.2. Samples

Data collection was carried out over the four-week social distancing period, from 6
to 30 April 2020 (see Figure 1). During the pandemic with limited mobility, technological
survey methods were widely performed [8–10,60,61]. This study, similar to previous
research on COVID-19, carried out technology-enabled data collection using the snowball
sampling technique with the convenience sampling method. Specifically, during the first
two weeks, emails including questionnaires were sent to over 400 former students of
the Faculty of Transport Economics at the University of Transport and Communications
(UTC) (Hanoi, Vietnam). When a response was received, we composed and sent back
to the respondent an email revealing our acknowledgment and a request to forward the
questionnaire to other relevant candidates. Since 20 April, an online survey, created via the
well-known Google Forms platform, was shared via a post on an author’s Facebook page.
To attain wider coverage, this post was also shared with big (closed) groups on Facebook.

Eventually, we gathered 422 responses, 52 of which were provided by participants not
living in Hanoi, and thus were eliminated. Fifteen incomplete surveys were disregarded.
Among 355 respondents whose answers were eligible for further analyses, 134 sent their
responses via email.

3.3. Methods

The study first analyzed the samples through descriptive statistics in accordance with
gender. The Chi-square statistic was utilized to test the associations of gender with the
perception (i.e., the levels of agreement with HBT being a good solution for the respondent
in the social distancing period) and the preference for HBT (i.e., the levels of agreement
with HBT being promoted and implemented coupled with working at the workplace in the
respondent’s company post-COVID-19). Afterward, using the same method reported by
the authors of [57], exploratory factor analysis was carried out to extract underlying factors
from attitudinal statements. Subsequently, logit models were estimated to explore factors
associated with the perception and the preference based on gender.

Depending on the way to treat the dependent variables (i.e., the perception and
the preference), two types of modeling can be performed. If a dependent variable is
considered as an ordinal variable with five values, ordered logit modeling can be estimated.
Unfortunately, based on the results of the Brant test, ordered logit models executed for
both males’ and females’ data violated the parallel regression assumption. Hence, the
dependent variables were treated as binary variables. In case an answer was four (agree)
or five (strongly agree), it was recoded to be one (yes/agree). Otherwise, the recoded value
was zero (not yes/not agree).

Models 1 and 2 considered data of males and females, respectively. The dependent
variable was the (binary) perception of HBT. The independent variables were age, educa-
tional level, monthly household income before COVID-19, the number of children, daily
internet use before COVID-19, experience of adopting telework/teleconference, type of en-
terprise, enterprise’s closing policy, home–work distance, limited access to data, difficulty
in focusing on work, response time, and factors found from attitudinal statements.
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Models 3 and 4 considered data of males and females, respectively. The dependent
variable was the (binary) preference for HBT. Compared with the independent variable
list of Model 1, because the context of Models 3 and 4 was post-COVID-19, variables
including experience of adopting telework/teleconference, limited access to data, difficulty
in focusing on work, enterprise’s closing policy, and the attitudinal factor regarding fear
of disease were excluded. Whereas, the perception, which is the dependent variable of
Models 1 and 2, was considered.

All statistical analyses were undertaken using Stata 15.0 software. In the results of
logit models, a p-value of smaller than 0.05 was considered as statistical significance.

4. Results and Discussion
4.1. Descriptive Statistics

As can be seen in Table 1, for both the male and female samples, the most populous
groups were the youngest with ages being between 20 and 30 (over 60%) while the eldest
groups accounted for the smallest percentages (around 12%). The shares of graduate male
and female respondents were similar at approximately 62%; however, a higher figure for
those achieving a post-graduate degree was seen for females compared to males (28.1%
vs. 21.5%). Regarding monthly household income, the percentage for the poorest female
participants (20.8%) doubled the rate for the poorest male ones (10.2%) while an opposite
relationship was seen for the 25–40-million-VND level. For the rest of the income levels,
the shares for males and females were close together. In both datasets, more respondents
lived in no-child households; yet the share for males (57.6%) was higher than that for
females (46%). As regards the type of enterprise, 59.3% of male respondents were working
at private companies while 28.3% were employed by state-owned ones. For the female
dataset, by contrast, the difference in the rates for those working at private against state-
owned companies was marginal (46.6% vs. 41.6%). The distribution based on company
closure policies for females and males were similar. A quarter had to work from home
while approximately half had a choice of either going to the workplace or not. More
female participants than male peers (77% vs. 64.4%) did not have experience in adopting
teleconference/teleworking before the COVID-19. The distributions of daily internet use
time for males and females were close together with the vast majority of respondents being
medium/heavy users. A higher percentage of females (68.5%) compared to males (59.3%)
underwent limited access to data from home. Whereas the nearly equal shares of females
and males (around 68%) had difficulty in concentrating on work at home. Most data for
both datasets were gathered during the last three weeks. On average, male teleworkers
traveled a longer distance to go to the workplace from home than female ones.

As regards the perception, roughly 56% of females agreed that HBT was a good so-
lution during the COVID-19 period while the percentage for males was only 45%. The
analogous relationship is seen for the preference with 63% of female respondents support-
ing the further development of HBT post-COVID-19 compared to the figure for males
being at 39%. The results of Chi-square tests confirm that gender has statistically significant
associations with the perception (Pearson chi2 (1) = 4.2840; p = 0.038) and the preference
(Pearson chi2 (1) = 20.3507; p = 0.000). Accordingly, it is reasonable to conclude that female
respondents were more positive about HBT during and after the COVID-19 than male
peers (the authors would like to thank a reviewer for the note on using Chi-square test to
examine the associations of gender with the perception and the preference).
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Table 1. Breakdown of the samples.

Variables Values
Male (n = 177) Female (n = 178)

Freq. % Freq. %

Age

Youngest (20–30 years old) 111 62.7 109 61.2

Middle (31–45 years old) 46 26.0 47 26.4

Eldest (≥46 years old) 20 11.3 22 12.4

Educational level

Undergraduate or without qualification 29 16.4 18 10.1

Graduate 110 62.1 110 61.8

Post-graduate 38 21.5 50 28.1

Monthly income
before the

COVID-19 period

Less than 10 million VND 18 10.2 37 20.8

10–less than 25 million VND 78 44.1 73 41.0

25–less than 40 million VND 57 32.2 44 24.7

40 million VND or over 24 13.5 24 13.5

Number of children
under 12 years old

0 102 57.6 82 46.0

1 39 22.0 48 27.0

≥2 36 20.3 48 27.0

Type of enterprise

State-owned 50 28.3 74 41.6

Private 105 59.3 83 46.6

Foreign-invested 22 12.4 21 11.8

Enterprise’s policy
of closing

Completely closing and requiring
employees to telework 44 24.9 43 24.2

Allowing employees to go to the
workplace on demand 80 45.2 84 47.2

Arranging employees to work
alternatively at the workplace 53 29.9 51 28.6

Distance from home to the workplace (continuous variable) (Km) 7.12 * 5.42 ** 6.81 * 4.98 **

Adopting teleconfer-
ence/telework before

COVID-19

Nearly never 114 64.4 137 77.0

Sometimes (1–2 times/month) 37 20.9 22 12.4

Frequent or regular (≥1–2 times/week) 26 14.7 19 10.6

Daily internet use
time before the

COVID-19 period

Low (<2 h) 30 17.0 33 18.5

Medium (2–5 h) 76 42.9 75 42.2

Heavy (>5 h) 71 40.1 70 39.3

Limited access to
data when

performing HBT

No 72 40.7 56 31.5

Yes 105 59.3 122 68.5

Difficulty in focusing
on work at home

No 58 32.8 56 31.5

Yes 119 67.2 122 68.5

Response time

First week 23 13.0 21 11.8

Second week 45 25.4 39 21.9

Third week 67 37.9 66 37.1

Fourth week 42 23.7 52 29.2

The perception 1,3
Yes/agree 79 44.6 99 55.6

Not yes/not agree 98 55.4 79 44.4

The preference 1,2
Yes/agree 69 39.0 112 62.9

Not yes/not agree 108 61.0 66 37.1
1 “HBT was a good solution for the respondent in the social distancing period”; 2 “HBT should be promoted and
implemented coupled with working at the workplace in the respondent’s company post-COVID-19”; 3 refers to
an item originally measured using a five-point Likert scale; Yes/agree includes answers being “strongly agree” or
“agree” Not yes/not agree encompasses answers being “neutral” or “disagree” or “strongly disagree”; * refers to
mean; ** refers to standard deviation.
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4.2. Exploratory Factor Analysis Results

The results of exploratory factor analysis are presented in Table 2 wherein four fac-
tors, including pleasure at the workplace, workaholic, environmental benefit, and fear of
disease were extracted from 10 attitudinal statements. The results of tests (KMO, Bartlett
test of sphericity, and explained variation) demonstrated that the use of the exploratory
factor analysis technique was appropriate, and factors found can represent attitudinal
data reasonably.

Table 2. Results of exploratory factor analysis.

Attitudinal Variables
Extracted Factors

Pleasure at
Workplace Workaholic Environmental

Benefit Fear of Disease

- Working with colleagues at the workplace brings me lots of fun 0.7992

- I feel happy while my colleagues and managers visually recognize
and assess my workload and achievements 0.7085

- For me, communicating with colleagues at workplaces is important
to deal with problems and complete tasks/missions 0.7687

- I usually work late/overtime 0.8328

- I am interested in deploying new technologies to enhance my work 0.6070

- Working is one of the most important parts of my life 0.7017

- I am seriously concerned about the quality of air in Hanoi 0.7237

- Teleworking from home is a good solution to enhance the
air quality 0.8715

- With the spread of COVID-19, the danger of being infected by the
public is high 0.8699

- If a person working/living in the building of my workplace is
infected, the risk of being infected from him/her is high 0.8132

The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy = 0.693; Bartlett test of sphericity: Chi-square = 559.636; degrees of
freedom = 45; p-value = 0.000 (H0: variables are not intercorrelated); extraction method: principal component analysis with eigenvalue > 1;
rotation method: Oblimin with Kaiser normalization; variation (of items) explained by four factors extracted = 0.6472; score estimation
method: regression.

4.3. Factors Associated with the Perception of HBT during the Social Distancing

Table 3 shows the results of Models 1 and 2 regarding the factors associated with the
perception of HBT for males and females, respectively. Both models have goodness of fits
within the range for pseudo-R2 recommended [62]. The factors can be divided into three
groups, as follows.

Factors statistically affecting the perception only for male teleworkers: males whose
households earned the highest income level (≥40 million VND) (OR = 0.093) were less likely
to agree with HBT being a good choice. Frequently or regularly experiencing e-work pre-
COVID-19 (OR = 5.100) was positively associated with the perception whereas difficulties
in accessing data (OR = 0.229) and focusing on work (OR = 0.209) were deterrents.

Factors statistically affecting the perception only for female teleworkers: middle-aged
female respondents (OR = 5.182) were more likely to show a positive perception of HBT
than the youngest peers. Females living with at least two children (OR = 0.272) were
less likely to have a good perception of HBT. In comparison with females mandatorily
implementing HBT, those working at both the workplace and at home in accordance with
the arrangement of companies (OR = 0.283) had a lower possibility of agreeing with HBT
being a good adoption. Females surveyed within the fourth week of the survey (OR = 5.012)
were more likely to have a good perception than those interviewed in the first week.
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Table 3. Factors associated with the perception of HBT and the preference for more HBT based on gender.

Variables

Perception Preference

Model 1 (Males) Model 2 (Females) Model 3 (Males) Model 4 (Females)

OR P > |z| OR P > |z| OR P > |z| OR P > |z|

Age (Ref = Youngest (20–30 Years Old))

Middle (31–45 years old) 5.182 0.009 0.190 0.016

Eldest (≥46 years old)

Educational Level (Ref = Undergraduate or without Qualification)

Graduate 7.059 0.007

Post-graduate

Monthly Income before COVID-19 (Ref = <10 Million VND)

10–less than 25 million VND

25–less than 40 million VND

40 million VND or over 0.093 0.025

Number of Children under 12 (Ref = 0)

1

≥2 0.272 0.039 5.026 0.013

Daily Internet Use Time before COVID-19 (Ref = Low (<2 h))

Medium (2–5 h)

Heavy (>5 h)

Adopting Telework/Teleconference before the COVID-19 Period (Ref = Nearly Never)

Sometimes (1–2 times/month) n/a n/a n/a n/a

Frequent or regular (at least 1–2 times/week) 5.100 0.016 n/a n/a n/a n/a

Types of enterprise (Ref = State-Owned)

Private

Foreign-invested

Enterprise’s Policy of Closing (Ref = Completely Closing and Requiring Employees to Telework)

Allowing employees to go to the workplace on demand n/a n/a n/a n/a

Arranging employees to work alternatively at workplace 0.283 0.044 n/a n/a n/a n/a

Distance from home to workplace 1.374 0.001

Limited access to data (ref = no) 0.229 0.006 n/a n/a n/a n/a

Difficulty in focusing on work (ref = no) 0.209 0.015 n/a n/a n/a n/a

Pleasure at the workplace 0.294 0.000 0.223 0.000

Workaholic 2.464 0.001 2.636 0.002

Environmental benefit 1.937 0.010 1.803 0.019

Fear of disease 4.842 0.000 4.511 0.000 n/a n/a n/a n/a

Teleworking is a good solution during the COVID-19
(ref = not yes) n/a n/a n/a n/a 4.505 0.002

Week (Ref = First Week)

Second week

Third week

Fourth week 5.012 0.035

_cons 11.794 0.062 0.788 0.855 0.011 0.006 0.600 0.727

Number of observations 177 178 177 178

Log likelihood −71.676186 −77.854759 −71.165454 −66.404283

Prob > Chi2 0.0000 0.0000 0.0000 0.0000

Pseudo R2 0.4098 0.3632 0.3987 0.4489

For Models 1 and 2, the dependent variable is equal to one if a respondent agreed with HBT being a good solution for the respondent
in the social distancing period; otherwise, it is equal to zero; For Models 3 and 4, the dependent variable is equal to one if a respondent
agreed with HBT being promoted and implemented coupled with working at the workplace in the respondent’s company post-COVID-19;
otherwise, it is equal to zero; n/a refers to a variable that is not applicable to the binary model; blank value refers to a variable that is
considered but insignificant in the binary model.
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Factor statistically affecting the perception for both male and female teleworkers: fear
of disease was the only significant variable for the perception of males (OR = 4.842) and
females (OR = 4.511). The higher level of fear, the higher possibility of an agreement with
HBT being good in the pandemic circumstance.

4.4. Factors Associated with the Preference for HBT Post-COVID-19

The results of Models 3 and 4 regarding the factors associated with the preference for
HBT for males and females are presented in Table 3. Both models have overall goodness of
fits within the range for pseudo-R2 typically achieved [62]. The factors can be categorized
into three groups, as follows.

Factors statistically affecting the preference only for male teleworkers: males achieving
graduate level (OR = 7.059) were more likely to desire HBT post-COVID-19 than those
having no qualification or being an undergraduate. The positive perception of HBT
(OR = 4.505) increased the possibility of preferring more HBT.

Factors statistically affecting the preference only for female teleworkers: age and
children in a household were significant for the preference albeit with opposite effects
compared to the perception. Specifically, middle-aged female teleworkers (OR = 0.190)
were less likely to prefer further HBT than the youngest peers. A woman from a family with
two or more children (OR = 5.026) was more interested in developing a hybrid working
form after the successful control of the pandemic. The longer distance between home
and the workplace (OR = 1.374) was involved in the higher likelihood of agreeing with
triggering HBT post-COVID-19.

Factor statistically affecting the preference for both male and female teleworkers:
attitudinal variables had the same effects on the preference for males and females. While
pleasure at the workplace (OR = 0.294 for males and 0.223 for females) had a negative
association, workaholic (OR = 2.464 for males and 2.636 for females) and environmental
benefit (OR = 1.937 for males and 1.803 for females) had positive associations with the
likelihood of agreeing with the further enhancement of HBT.

4.5. Discussion

The results shown in Section 4.1 wherein females were more inclined to have positive
perception and preference for HBT than males are wholly consistent with the report of [13].
In addition, such findings confirm a more favorable opinion towards telework seen in
females in the normal condition [38].

For males, factors associated with the perception of HBT were mainly involved in
working. Specifically, difficulties in accessing data and concentrating on working reduced
the likelihood of agreeing with HBT being a good solution. Regularly participating in
telework/teleconference pre-COVID-19 encouraged a positive perception since males with
previous experience can better adapt to HBT. Additionally, for a male, the highest level
of income pertained to the lower likelihood of having a positive perception. This can be
explained by the idea that a man is usually a breadwinner in a Vietnamese family [63];
therefore, a man from the highest household incomes would have a high salary and/or
a high position in his company. During the social distancing time with HBT, business
was disrupted, probably affecting considerably and negatively working achievements
and income (According to [61], the rate of respondents with a decrease in family income
during the COVID-19 time in Vietnam is about 70%.) Consequently, he did not perceive
HBT positively.

For the female perception, the working variables mentioned above were insignificant
whereas significant determinants were involved closely with family. During the social
distancing period, children stayed at home due to the closure of their schools. Thus,
mothers had to take heavier responsibilities for caring, even teaching children [64]. This
probably led females to have a lower likelihood of gaining a positive perception. On the
contrary, fathers may not encounter this problem seriously, thus having greater than one
child in a household was not a predictor of the male perception. Middle-aged female
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teleworkers were less likely to consider HBT being good because the household burden on
them tends to be heavier than that on the younger group. To give an illustration, the 31–45-
year-old group usually relates to the process of reproduction, caring for small children, and
even caring for old parents, whereas household duties for younger women, who tend to be
single and have younger parents, would be smaller. Compared to exclusively working at
home, working both at home and in the workplace based on the company’s arrangement
had a negative association with the perception possibly since women would like more time
to look after their families. Notably, based on the result of response time, it seemed that
women found a way to better deal with and adapt to increased family responsibilities over
time, thereby leading them to have the higher likelihood of achieving a positive perception
in the last week of this survey.

For both males and females, the fear of disease was the major motivation for perceiving
HBT positively. This result was understandable since HBT is a protection measure during
the pandemic period.

The findings on factors associated with the perception highlight that the family respon-
sibilities for females, typically represented by caring children, seemed considerably heavier,
thereby influencing negatively their perception. Males, meanwhile, would not be affected
much by family duties because they focused mainly on working issues. The support of
males given to females regarding household chores may increase [65]; however, it would be
small compared with the increasing levels of family tasks during the social distancing time.
In this sense, this study confirms the unbalanced reorganization of care against women
during the COVID-19 era [64], thereby inducing the increased gender inequality.

As regards the preference for HBT post-COVID-19, males without a qualification or
that were an undergraduate usually had jobs/positions inappropriate for teleworking (e.g.,
blue-collar workers). Therefore, they were less likely to show a preference for further HBT.
While the perception of HBT had a positive association with the preference for further
HBT for males, the same was not true for females, for whom age and children in their
household were determinants. Middle-aged female teleworkers were more likely to have a
positive perception but less likely to have a positive preference. The possible explanation
is that females aged 31–45, after a period of working from a younger age, would like
to demonstrate their competence, attain career promotion, and higher salary; however,
HBT is claimed as a possible reason for fewer opportunities for career promotion [66] and
salary growth [67]. Children were a source of distraction when staying at home for female
teleworkers; thus, being a negative factor of the perception. Nevertheless, the burden of
looking after and satisfying their demand (e.g., chauffeuring), with which mothers usually
are charged in their families [68], leads females to support the further development of HBT
post-COVID-19. The longer the commute distance the higher likelihood for females of
agreeing with the promotion of HBT, possibly because female teleworkers usually took
account of combining the routes to the workplace and to their children’s schools. This
finding was in line with the conclusion that women, because of their dual roles of wage
earner/homemaker, are more sensitive to home-work distance than men [69]. Another
possible reason could be that compared with men, women tend to put more focus on risks
(e.g., traffic, environmental hazards) [70] that may increase with the home-work distance.

The effects of attitudinal factors (pleasure at workplace, workaholic, and environmen-
tal benefits) on the preference for further HBT were the same for both female and male
teleworkers. Both males and females appreciated the environmental benefits of HBT as the
air quality in Hanoi improved vastly during the social distancing period [71].

The results of factors correlated to the preference show that for females, the perception
of teleworking would not be important for the desire for more HBT. Instead of this, they
consider the benefits of teleworking, including having flexible working time to balance
work and family tasks, avoiding long commute distances, and reducing exposure to
pollution. This highlights the female concern about seeking a measure to deal with their
burden, which existed pre-COVID-19. Males, by contrast, probably owing to not being
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under the same pressure as females, take account of the perception of HBT and working-
related attitudes (i.e., workaholic and pleasure at the workplace).

Using the same dataset as this study, [13] provides the general knowledge on factors
governing the perception and the preference for HBT but does not show clearly the differ-
ence in how these factors affect the attitudes of males compared to females. For example,
living with two children increases the likelihood of supporting further HBT post-COVID-19
for teleworkers [13]; yet, this current analysis has found that the above-mentioned children-
related finding is true only for female teleworkers but not for male counterparts. This
study, therefore, has extended the understanding of the perception, the preference for HBT,
and their influential factors during the COVID-19 era.

Based on the discussed-above findings, some brief implications could be derived from
this research as follows. First, women once working from home take more household
responsibilities, which demonstrates the important role of women in dealing with the
aftermath of the pandemic and helping their relatives (e.g., children and husbands) to do
so. Unfortunately, females may have a poor experience with HBT due to the increased
household-related burden. Hence, it is important to have a comprehensive evaluation of
the effects of COVID-19 on women with a focus on psychological pain. Second, females, no
matter how they perceived HBT during social distancing, would still believe that HBT is a
potential strategy to balance work and family duties. Thus, after COVID-19 is controlled
successfully, telework can be enhanced by encouraging female employees to (re-)adopt first.
Third, within the following waves of COVID-19 or within the next pandemic period, be-
sides implementing strict non-pharmaceutical interventions, programs supporting women,
particularly during the process of HBT, should be considered to be formulated timely and
effectively. Fourth, for promoting telework post-COVID-19, the environmental benefits
of working at home should be highlighted. All previously mentioned implications and
findings would be informative for preparing effective strategies and appropriate responses
to mitigate the negative effects of COVID-19 on citizens, especially women in Vietnam and
other emerging countries.

5. Conclusions

Physical distancing and lockdown are essential to suppress the spread of COVID-19.
Nevertheless, to avoid freezing the economic activities, HBT has been widely adopted in
Hanoi. By analyzing data of teleworkers in the first nationwide social distancing period, this
study provides useful insights into gender-based differences in perceiving and preferring
HBT coupled with influential factors. Higher rates of females compared with males had a
positive perception of HBT within the social distancing period and a desire to telework
more post-COVID-19. Findings on influential factors highlight the increased disproportion
of allocating household responsibilities between males and females within the social
distancing time. When COVID-19 ends, females would consider HBT as a solution to
solve the burden existing pre-COVID-19 and increasing in COVID-19. Considering gender
inequality is necessary for the government and authorities to lessen the adverse effects of
COVID-19 on the lives of citizens, especially females, in developing countries.

This research is one of the first studies providing gender-based understandings about
factors affecting the perception and the preference for HBT during the era of COVID-19
in a developing country. The interpretation of the findings, however, should consider
several limitations. The first is the self-selection bias and the high homogeneity of data
used. Specifically, the samples were not representative of the teleworker population in
Hanoi because data collection was implemented using emails, a web-based questionnaire,
and Facebook together with the snowball sampling technique. Participants having email
addresses and/or access to the internet were over-represented. Besides, there would be a
bias toward former students of UTC. The homogeneity would come from some companies
because an employee may share the online questionnaire with his/her colleagues or
co-workers. Due to the bias, the generalization of the findings of this study would be
weak to some extent. However, it is important to note that during the era of mobility
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circumscription, employing technology-based survey methods seemed to be the most
appropriate [61]. Second, this research ignored some potential independent variables
(e.g., jobs and living area) to make the questionnaire short enough to achieve a high
response rate. Third, this analysis is limited to the short run while the pandemic is
ongoing unprecedentedly. Therefore, continuing to track the development of HBT for
male and female workers would be interesting. Subsequent research should design the
recruitment better to achieve a representative sample, thereby allowing for the obtaining
of more generalizable findings. Equally important would be to carry out further gender-
based analyses in different areas because the scales of COVID-19 vary across regions of
a country and among countries. For future studies, the findings of this study could be a
good reference.
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