World Development Sustainability 2 (2023) 100066

World Development Sustainability

Contents lists available at ScienceDirect —_—
DEVELOPMENT

3

journal homepage: www.elsevier.com/locate/wds

The travel behavior, attitude, and sociodemographic characteristics of the N

teleworkers in post-pandemic era

Check for
updates

Ahmad Ilderim Tokey®*, Md Saiful Alam"

2 Department of Geography, The Ohio State University, 281 W Lane Ave, Columbus, OH 43210, USA
b Department of Geography and Planning, University of Toledo, 2810 W Bancroft St., Toledo, OH 43607, USA

ARTICLE INFO

Keywords:

Teleworking

Work from home

Travel behavior
Sociodemographic characteristics
Post-pandemic

ABSTRACT

Teleworking (i.e., working from home), with the aid of teleworking technologies, became widespread over the
world as an impact of COVID-19. The long-term impact of teleworking in the future on commuting and social
equity is discussed by the experts. However, less attention has been paid to the factors that are associated with
people’s choice to start teleworking for the first time or existing teleworkers’ choice to increase the current
frequency. This study investigates the changes in preference for teleworking frequency in the post-pandemic era.
From a survey of 301 respondents in New York City, respondents are split into three categories. These are (1)
previous teleworkers who do not want to increase their teleworking frequency, (2) previous teleworker who
want to increase their frequency (i.e., extended teleworker), and (3) previous non-teleworker who wants to start
teleworking (i.e., prospective teleworker) as the city reopens. A multinomial logit model is used to predict these
categories with the help of several sociodemographic, household, geographic, travel behavioral, and attitudinal
characteristics of the respondents. The model suggests that younger people and non-Hispanic people are more
likely to extend or start teleworking than their counterparts. Females, Blacks, low-income people, and people
with a child under five years are more likely to start teleworking while their counterparts (i.e., males, non-Blacks,
high-income people, and people with a child under five) are more inclined towards extending teleworking. More
work-trip makers and public transit users (for grocery) have less probability to extend teleworking. People with
more pro-street and pro-out-migration attitudes and less pro-safety attitudes are more interested in starting or
extending teleworking. The findings help targeted investment for post-pandemic accessibility, travel demand
management, and energy efficiency.

Introduction

hailing [11]. The rise of teleworking is tied to changes in people’s be-
havior and space-time usage. For example, there has been an increase in

The outbreak of the Coronavirus disease in Wuhan, China, and the
consequent proclamation of the pandemic in 2020 left a substantial im-
pact on people’s lives and behavior. Many countries urged their citizens
to exercise social separation and required preventive measures in an at-
tempt to curb the spread of the disease. Most countries adopted similar
measures, even if they did so at different times and to varying degrees
of intensity. The measures include requiring people to wear masks in
public, to stay at home, to practice social seclusion, and the closure of
stores, restaurants, schools, and places of employment [1,2]. Because
of these, working from home (i.e., teleworking) has developed into a
crucial twofold solution that addresses both worldwide health concerns
and the economic crisis [3].

The restrictions on mobility aimed at preventing the spread of
COVID-19 have altered people’s travel and activity patterns [4-7]. This
is mostly attributable to telework [8], teleshopping [4,5], and ride-
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personal travel and non-work-related energy use [12]. These secondary
journeys may be related to recreation, socializing, or childcare [13].
As a result, it appears that workers are more likely to take advantage
of the extra free time they have because of working from home and
not having to commute. Working from home enabled worker protection
[3] and social isolation compliance, initially allowing families to remain
at home with their children and dependents [8,9]. However, the experi-
ence was perceived inconsistently in terms of family and work harmony
[10,11]. For instance, the epidemic and teleworking have shown the
existing gender gap in work-life balance [14]. Also, access to energy,
internet connection, or digital tools to study or work remotely can be a
major reason for disparities in abilities to telework [15].

COVID-19 has catalyzed long-term changes by normalizing many ac-
tivities that were considered extraordinary before the pandemic. The
acceptability of teleworking has increased among both employees and
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employers. The desire for teleworking can perform as an identifying
sign of people in need to reduce the negative externalities of traveling.
Also, it can reflect people’s ability to telework concerning their work-
place’s nature and household composition. Therefore, a comprehensive
understanding of the workers who want to start or extend their tele-
working, their demographics, travel behavior, attitude, and geography
is necessary. Although previous studies focused on the demographic and
behavioral attributes of teleworkers, researchers have paid scant atten-
tion to the teleworkers who want to extend teleworking or who want to
be new teleworkers after the pandemic. Moreover, travel behavior and
travel attitudes are less studied when it comes to identifying telework-
ers. Therefore, the objective of this study is to identify people who want
to extend or start teleworking in the post-pandemic era with the help of
sociodemographic factors, travel behavior, and attitudes.

The rest of the study is divided into four more sections. The follow-
ing section discusses the relevant literature on different demographics,
employment, and travel-related aspects of teleworkers. The next section
describes the data and the method of analysis. This is followed by the
result section that reports the role of the predictor in identifying new
or extended teleworkers. The last section discusses the result and makes
concluding remarks.

Literature review

The concept of teleworking refers to an employment arrangement in
which workers perform their duties away from the office while main-
taining contact with their coworkers by means such as phone, email, or
video conferencing. Employees who are allowed to work remotely are
responsible for completing their work duties from a location other than
the conventional office [16]. Due to its technological and geographic
advantages, telework has emerged as a prominent trend in the present
job market [17]. Telecommuting has become increasingly popular as
a result of its economic advantages and better flexibility [18]. In the
1970s, the word "telecommuting" was used to describe working from
home, mostly by phone [19]. Telework was a hot topic in the 1980s
among workers, employers, transportation planners, communities, and
the telecommunications industry [20]. It became popular in the 1990s
and is currently, according to recent reports, one of the most common
grounds for flexible work arrangements [15,16].

Teleworking is influenced by the work environment, sociodemo-
graphic characteristics, and travel habits. First, job function and industry
determine telework availability [17,18]. It was increasingly common for
office workers to telecommute. In other job functions, telework is on the
rise [19,20] due partly to technological advancements [25]. In a survey
of 160 major employers in New York, 78% of employers reported their
preference towards moving to a hybrid office model in May’20 [26].
In the bigger firms, the rate of returning to the office is lower among
employers. The survey reported that 2 out of 3 employers in Manhat-
tan offered incentives to employers to return to the office. The nature
of industry plays vital role. Dingel and Neiman [27] showed that the
change in teleworking from during-pandemic to post-pandemic period
varies widely among industry. The teleworking decisions may also be
influenced by employees’ teleworking preferences [22-24] and experi-
ences [30]. Singh et al. discovered that living in metropolitan regions
is positively associated with teleworking because telework-friendly en-
terprises are concentrated there, and the ICT infrastructure is superior
[22]. There was a high level of employee satisfaction with telework, as
seen in the Portugal study. Higher organizational trust and a sense of
well-being at home were the most significant factors [31].

Secondly, several studies have shown that sociodemographic charac-
teristics impact telework. People with higher income and educational at-
tainment are more likely to work from home [4,27]. Peters et al. discov-
ered that adults without children were likelier to telework [29], whereas
others suggested that young children may favor telework [23,25]. Gen-
der and age may also influence the decision to telework; however, re-
sults were inconsistent. A Canadian study found that the proportion of
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adults increases until 35 [33]. The age range for teleworkers is stretched
in the US and Australia, where the lower age limit came down to 26
from 36 [22,28]. The preference for telework was found among the age
group of 25-45 in North America and the European continent [29,30].
The researchers also found racial relations with telework which shows
Asian and Non-Hispanic people show more eagerness to telework than
White and Hispanic People [31,32]. Some research identified a posi-
tive link between men and teleworking [37]; however, others discov-
ered that women were more inclined to work from home, primarily due
to employment and care responsibilities [25,28,30-32]. In addition, re-
searchers also found that married people are highly interested in tele-
working opportunities compared to unmarried people [33,34].

Lastly, early travel behavior may influence the decision to telecom-
mute after pandemic. Previous research has shown that automobile
users are less likely to telecommute than public transit users [35]. Ad-
justed for sociodemographic characteristics, [40] found that car owner-
ship reduces telecommuting. The commute distance also affects a per-
son’s decision to telecommute. Helminen and Ristimé&ki [41] discovered
that lengthier commutes promote telecommuting.

Work has never been the same since the COVID-19 pandemic. The
epidemic has forced governments worldwide to impose restrictions and
regulations to prevent the disease from spreading, forcing many busi-
nesses to rely on teleworking [36,37]. In 2020, teleworkers accounted
for 47% of the workforce in Australia, France, and the United Kingdom.
Between December 2019 and May 2020, teleworking in Japan increased
from 10% to 28% [43]. Several governments encouraged teleworking
and provided help to employees and employers; the United Kingdom and
the Netherlands waived home office expenses. The United States estab-
lished a telework handbook for both employers and employees [44]. Ac-
cording to the UK’s Scientific Advisory Group for Emergencies, working
from home lowered viral exposure. Even though working from home has
grown steadily over the last decade, the outbreak and lockdown have
accelerated many firms’ adoption of teleworking [45]. As traditional
work has moved away from the office and toward an online presence,
working from home has become the industry standard [38-42]. During
the lockdown, teleworking was influenced by firm size, employee cre-
dentials, job characteristics, and even gender. According to an analysis
by the OECD in 2021, more than half of people who worked in highly
digitalized industries teleworked. Big firm employees were more likely
to telework, as were people with good academic credentials. In most
countries, more women than men work from home [43].

After this review, we found that the preference for teleworking
during the pandemic is investigated in different capacities. However,
knowledge about the preference for teleworking in the post-pandemic
era is not much studied despite its importance. This study, putting
this into its core aim, explores the sociodemographic characteristics of
prospective teleworkers who never worked at home before the pan-
demic, which previous studies have not addressed. Moreover, it finds
the travel behavioral and attitudinal correlates of teleworking to ad-
vance the knowledge about teleworkers in the new-normal future.

Data and methods
Data source and context

In this study, Citywide Mobility Survey (CMS) data was used to re-
veal the correlates of future teleworking choices. This survey was con-
ducted by the New York City Department of Transportation (NYC DOT)
from October 19, 2020, to November 2, 2020. New York is one of the
US states that have been extremely affected by COVID-19. After detect-
ing the first case on March 1, 2020, this city passed 1000 deaths in 31
days and 100,000 deaths in 3 months. After that, on June 8, 2020, the
first phase of reopening started in the city. By September, most of the
public and private services and stores reopened, followed by phase 4
reopening [48]. The timeline of CMS used in this study is situated after
the reopening phases and thus, can capture the responses after the first
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wave of 2020. Information on this specific period is important because
wide-ranging studies have documented the impact of COVID-19-related
behavioral inertia which is the change in behavior after reopening ac-
cording to the stay-at-home period [43-45]. Wang et al. [51] has re-
ported a survey finding that 59% of Americans are willing to continue
teleworking after reopening. Therefore, the time of our survey data can
be an important candidate to investigate people’s behavioral preferences
in post-pandemic time.

The observations of this survey were collected from the respondents
of the CMS conducted in 2019. The sampling methodology of the 2019
survey was address-based sampling where the city was divided into ten
zones with a specific number of target samples and compensatory over-
sampling where the target was not met. The October CMS data com-
prises 905 respondents. After removing the missing responses and log-
ical skips for six variables (i.e., teleworking before the pandemic, tele-
working in the future, income, gender, and ethnicity), we retained 301
responses. Since the respondents are chosen by addressed-based sam-
pling from with a geographic quota, we used the weights prepared by
the data provider to avoid sampling biases like self-selection, nonre-
sponse, and undercoverage bias. Previous studies utilizing this datasets
have also used the survey weights [46,47,52,53]. The data, metadata,
and questionnaire of the survey are open to the public and can be ac-
cessed from Ref. [54].

Outcome variable

The objective of this study is to model the change in telework-
ing frequencies in the post-pandemic era. To measure these changes,
we used two questions from the survey questionnaire. Respondents
recorded their teleworking frequency before mid-March 2020. They also

Table 1a
Number of respondents with different Teleworking Frequency.
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expressed their preferred teleworking frequency as the city reopens. The
following Table 1a shows the cross-tabulation of these two frequencies.
We then divided these changes into three broad categories, which were
performed as the outcome variable of this study. They are:

1 No increase (base category): The first category is for the people who
teleworked before the pandemic and either want the frequency to
decrease or remain the same.

2 Extended teleworker: The second category is for the people who
teleworked before the pandemic and now want to increase the fre-
quency.

3 Prospective teleworker: The third category is for the people who
never teleworked before the pandemic and now want to start tele-
working in different frequencies.

Predictor variable

We have used four types of predictor variables to model the choice
of future teleworking. The first type consists of the seven sociodemo-
graphic variables. We used income, race, ethnicity, and gender in dif-
ferent categories. Although age was originally in categories, we coded
it and used it as a continuous variable. We have used dummies to indi-
cate if the household has any vehicle and any children under five and
12 years. The second type of predictor variables includes two travel be-
havioral information. We have coded the work trip frequency into three
dummies which are zero days a week, one to three days a week, and
more than three days a week. The other variable is to capture the non-
work travel. We coded if the last mode used for food or groceries by
the respondent were home delivery, motorized vehicle (e.g., car, motor-
cycle, taxi), public transport (e.g., bus, subway, rail), or non-motorized

Preferred telework frequency

g Less than | 1-3 days | 1 day a | 2-3 days | 4 days | 5 days | 6-7 days

= monthly | amonth | week aweek | aweek | aweek | aweek | total
<

S| 6-7daysaweek | 0 0 0 0 2 1 4
:aé’ 5 days a week 0 0 1 7 4 10 2 24
2| 4 days a week 0 0 0 2 0 4 1 7

Z| 2-3 days a week 0 0 0 12 1 7 1 21

5[ 1 day a week 0 0 0 4 3 8 1 16
£| 1-3 days a month 0 0 0 11 3 9 4 27
4 Less than monthly | 0 3 0 20 5 15 5 48

= Never 4 4 8 45 19 61 12 153
E total 4 7 9 102 35 116 27 301
Notes:
Red highlighted cells: Preferred no increase in telework frequency
Green highlighted cells: preferred increase in telework frequency who teleworked before the pandemic
Blue highlighted cells: preferred to start teleworking who never teleworked before the pandemic

Notes:.
Red highlighted cells: Preferred no increase in telework frequency.

Green highlighted cells: preferred increase in telework frequency who teleworked before the pandemic.
Blue highlighted cells: preferred to start teleworking who never teleworked before the pandemic.
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Fig. 1. Eigenvalues of the total number of components (factors).
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transport (e.g., walking, biking, scooting). The third variable type is the
geographic distribution of the respondents. The five boroughs (i.e., Man-
hattan, Bronx, Brooklyn, Queen, and Staten Island) and outsiders of New
York City (NYC) were the categories of this variable.

The final type of variable consists of the attitudes of respondents
towards travel and allocating street space, captured by 13 statements.
These statements were in five-scale Likert points ranging from "very
likely" to "very unlikely". We used exploratory factor analysis to fac-
torize the 13 statements. Fig. 1 shows the eigenvalue and the number of
factors with these statements. The lowest eigenvalue above one can be
found with three factors.

We used the varimax orthogonal rotation method to get uncorrelated
factors from the statements. The result of the factor analysis is shown

Table 1b
Factor loadings of the variables.

in Table 1b. We have included the loadings above 0.40. The first factor
includes the statements regarding allocating street space for protected
bike lanes, bike parking, bus lanes, outdoor dining, and outdoor class-
rooms. We have removed the statement regarding trash containers on
the sidewalk (instead of trash bags) for its low factor loading. The high
value of the first factor broadly represents people who support activity
near streets and safe dedicated space allocation for bicyclists and bus
users. Next, high values of the second factor indicate the tendency of
out-migration from NYC due to decreased employment and recreational
activities and to remain safe. Finally, the third factor consists of attitudes
that direct at safety concerns (e.g., staying at home, wearing a mask).
Except for a few statements, factor loadings are of high values. Also,
the deviance explained by each factor is in a satisfactory range (15.1%-—

Variables Statement mean St. dev. Factor one Factor two Factor three
attitude_street_bike_lanes street space: protected bike lanes 2.22 1.27 0.832
attitude_street_bike_parking street space: bike parking 2.44 1.25 0.848
attitude_street_bus_lanes street space: bus lanes 2.11 1.14 0.614
attitude_nyc_surge Travel: I am likely to move out of New York 3.99 1.24 0.818
City to try to avoid future surges of
COVID-19 cases
attitude_nyc_activities Travel: I am likely to move out of New York 3.85 1.29 0.817
City due to decreased arts, recreation, and
entertainment opportunities and activities
attitude_nyc_employment Travel: I am likely to move out of New York 3.84 1.28 0.731
City due to decreased employment
opportunities
attitude_stay_home Travel: I think everyone should stay home 2.19 1.23 0.731
as much as possible until there is a vaccine
for COVID-19
attitude_mask_indoor Travel: I think people should wear masks 1.29 0.76 0.643
when they are around other people in
public indoor spaces
attitude_mask_outdoor Travel: I think people should wear masks 1.65 1.09 0.720
when they are around other people in
public outdoor spaces
attitude_order Travel: I think stay-at-home orders should 1.89 1.2 0.727
be reinstated if there are future surges of
COVID-19 cases in New York City
attitude_street_dining street space: outdoor dining space for 2.03 1.19 0.544
restaurants
attitude_street_classroom street space: outdoor classrooms for students 2.6 1.32 0.511
attitude_street_containers street space: containers for trash collection 2.12 1.19
(as opposed to placing bags on the sidewalk
for collection)
Factor diagnosis
Proportion variance 0.202 0.165 0.151
Cumulative variance 0.195 0.367 0.518
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20.2%) with a cumulative variance of 0.518. These three factors were
then used in further analysis.

Statistical model

A multinomial logit model is used to model the choices of future
teleworking. The three mutually exclusive outcome variables are al-
ready mentioned above, where the first category (i.e., no increase) will
be the base category. The model will separately explain the probabil-
ity for a respondent to be an extended teleworker and a prospective
teleworker over the base category. The equation of the model is as
follows:

For each class of outcome variable k = 1, ..., K, a linear score z is
computed with explanatory variables j =1, ..., d. fj is the coefficient
for j predictor and k outcome variable (Eq. (1)).

d
2 =B+ D XB D
j=1
Then this linear score is used to calculate the probability of the
outcome variable to be a particular category over the base category
(Eq. (2)).
e%k

K
k=1

P(y=klz)= 2)

ek

The coefficients are estimated using the maximum likelihood func-
tion. To assess the goodness of fit of the model, we computed
McFadden’s pseudo rho square with log-likelihood of reduced and
intercept-only models. We also calculate the accuracy of the predicted
categories.

Result
Descriptive statistics

Table 2 shows the statistics of the variables used in this study.
We have presented the sampling frequency, sample percentage, and
weighted percentages for the variables. The dependent variable has
three categories; 12.7% of the population is not interested in increas-
ing their teleworking frequency. 42.3% population teleworked before
the pandemic and prefer an increase in telework frequency. The major-
ity of the weighted sample (45%) had not worked from home before the
pandemic but now are willing to start teleworking in different frequen-
cies.

Among the sociodemographic predictor variable, the race of the ma-
jority of people is white (44.1%), which is followed by Asian (27.4%)
and Black (15.6%) community. A large part of the city (21.8%) has
a Hispanic population coming from Mexico, Puerto Rico, Cuba, etc.
We retained the income categories from the survey questionnaire. In
NYC, around 56% of people have an income above $100,000. The gen-
der distribution and vehicle ownership among weighted samples are
very competitive within them, with the dominance of being female
and having one vehicle, respectively. Around 6% and 30% of people
have reported having at least one child under five years and under
12 years, respectively. In the weighted sample, we have people from
18 to 84 years old, whereas mid-aged people (35-44) are the highest
percentage.

Around 70% of the respondents had no work-related trip in the week
when the data was collected. The mode share for food and grocery-
related trip varied. Most respondents used non-motorized transport
or private motorized transport for it. Public transport and home de-
livery were equally used with a lesser frequency than the other two
modes. The weighted geographic distribution of the respondents var-
ied as well. People from the Bronx, Staten Island, and outsiders of NYC
relatively less participated in this study compared to Manhattan, Brook-
lyn, and Queens. The summary statistics for three latent factors (i.e.,
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pro-street activity, pro-out-migration, pro-safety) are also provided in
Table 2.

Model result

We have built a Multinomial Logit Regression model which is pro-
vided in Appendix. In Table A1, the odds ratios are reported along with
their standard error and significance. The odds ratios report the proba-
bility for a respondent to be an extended or prospective teleworker over
the person with no increase in teleworking. In short, it shows how a
factor affects the chances of a person increasing or starting teleworking.
In this section, we discuss the probability of the outcome categories in
the model using predicted probability plots. After estimating the model,
the predicted probabilities for the observations are calculated for each
outcome category. For categorical predictors, the average probability
for each category across the observations is shown in the plot. For co-
variates, the probabilities associated with different values are shown in
scatter plots with fitted lines. On balance, these plots allow us to com-
pare the probability of being different types of teleworkers associated
with different categories of categorical predictor variables and values of
continuous predictor variables.

Age, gender, ethnicity, income, and race

The socioeconomic characteristics of the respondents include age,
gender, ethnicity, household income, and race. Figure 2 shows that re-
spondent’s probability of being a prospective teleworker starts to in-
crease with age and reaches the maximum for the age group 35-44. Af-
terwards, it starts to fall with an increase in age. For the last age group
(75-84), it’s close to zero. The probability of extending teleworking is
the highest among the youngest age group (18-24). For the later age
groups, it’s pretty much consistent up to 75 years old. After that, the
probability of being an extended teleworker drops sharply for the 75—
84 years age group. Overall, the probability of being an extended or
prospective teleworker is higher than that of not increasing telework-
ing for all the age groups except for the eldest group (75-84). While
the probability of being a prospective teleworker is high among females
than males, males want to extend their current teleworking frequency
more than females. Non-Hispanics want to start or extend teleworking
more than Hispanics. For Asians and Blacks, the probability of starting
teleworking is higher than extending the current frequency. For Whites
and other races, extending teleworking is more common than starting
it. Among all the races, Blacks have the highest probability of starting
teleworking while Whites have the lowest. The predicted probabilities
for different income groups show complex trends. The probability of
being a prospective teleworker first increases from the lowest income
group (under 25,000 USD) to the next group (25,000-49,999 USD). Af-
terward, with the increase in income, the probability drops in general
with a sudden dip for the income class of 50,000-74,999 USD. Very op-
posite to this trend, the probability of extending telework first drops af-
ter the lowest income class and then starts to increase for the subsequent
income classes. Again, for the income class of 50,000-74,999 USD, we
observe an unusual spike in the probability of extending teleworks, even
more than starting it.

Household-related variables

The household-related variables in the model include the number of
children and vehicles in households (Figure 3). People with at least one
child under 5 years old in the household have a higher probability of
starting teleworks and a lower probability of extending telework than
people without a child under five. The probability of extending tele-
works does not differ too much among people who have or who do not
have a child under 12 years old. However, starting teleworking is less
common in people with a child under 12 than people without them in
the household. Similarly, having a vehicle or not does not affect too dif-
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Table 2
Descriptive statistics of the variable used in this study.
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Variable Frequency (sample) Percentage (sample) Percentage (Weighted)
Outcome variable 301
Extended Teleworker 107 35.50% 42.30%
No increase” 41 13.60% 12.70%
Prospective Teleworker 153 50.80% 45%
Race 301
Asian* 79 26.20% 27.40%
Black 39 13% 15.60%
Other 28 9.30% 12.90%
White 155 51.50% 44.10%
Ethnicity 301
Hispanic 59 19.60% 21.80%
Not Hispanic 242 80.40% 78.20%
Household income 301
under $24,999" 9 3% 13.90%
$25,000-$49,999 27 9% 5.20%
$50,000-$74,999 49 16.30% 10.90%
$75,000-$99,999 46 15.30% 13.70%
$100,000-$199,999 134 44.50% 47.50%
$200,000 or more 36 12% 8.70%
Gender 301
Female 174 57.80% 55%
Male 127 42.20% 45%
child 5 years (in HH) 301
No* 261 86.70% 93.40%
Yes 40 13.30% 6.60%
child 12 years (in HH) 301
No* 265 88% 69.80%
Yes 36 12% 30.20%
Age classes (original age range) 301
4 (18-24) 8 2.70% 1.20%
5(25-34) 107 35.50% 20.40%
6 (35-44) 85 28.20% 51.80%
7 (45-54) 57 18.90% 20.20%
8 (55-64) 39 13% 5.90%
9 (65-74) 4 1.30% 0.30%
10 (75-84) 1 0.30% 0.20%
Grocery mode 301
Home delivery 46 15.30% 15%
Non-motorized transports 123 40.90% 37.10%
Motorized private vehicle 113 37.50% 34%
Public transport 19 6.30% 13.80%
HH vehicle 301
no vehicle* 151 50.20% 45.50%
one vehicle 150 49.80% 54.50%
Workday 301
no work trip’ 201 66.80% 69.70%
1 to 3 days 67 22.30% 22.40%
4 day or more 33 11% 7.90%
Home location 301
Bronx* 52 17.30% 6.80%
Brooklyn 53 17.60% 18.20%
Manhattan 69 22.90% 38.20%
Outside 14 4.70% 6.60%
Queens 84 27.90% 27.50%
Staten_Island 29 9.60% 2.60%
Attitudinal factors Mean (Std. Dev.) Minimum Maximum
Factor 1: pro street activity 0.0 (0.927) -1.507 2.843
Factor 2: pro safety 0.0 (0.896) -1.086 4.152
Factor 3: pro out-migration 0.0 (0.918) -2.577 1.23

* Base categoryHH: Household.

ferently for extending teleworking. However, people with no household
vehicle are more likely to be prospective teleworkers.

Travel behavior

Two variables related to travel behavior have effects on teleworking
(Figure 4). People who travel to work for at least one day a week have
a higher probability of starting teleworking than extending the current
frequency. The probability of starting to telework is pretty consistent
with the number of travel days in a week. The people who do not travel
to work have a similar probability of starting and extending teleworking.

With the increase in working trip days, people’s likelihood of extending
their teleworking diminishes. People who make work trips for 4-7 days
are less willing to extend than people who travel less than four days. The
reason for this could be a unique effect of the workplace where firms re-
quiring employees to come more frequently have less room extension of
teleworking. The modal usage for one non-commuting trip (i.e., a trip
for grocery/food) has also been examined. People who use online deliv-
ery or non-motorized transport have slightly less likelihood of starting
teleworking than extending it. Conversely, public and private (motor-
ized) transport users have a higher likelihood of starting teleworking
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than extending it. Among all mode users (for grocery trips), the pub-
lic transport users are the one group that has the highest inclination
towards starting teleworking.

Geographic variation

The preference for teleworking is not geographically homogenous
(Figure 5). The probability of starting teleworking is substantially higher
for people in the Bronx and outside of NYC than in the other four bor-
oughs (i.e., Brooklyn, Manhattan, Queens, Staten Islands) of the city.
People of these four boroughs, however, have a higher likelihood of ex-
tending their current teleworking frequency than people of the Bronx
and outsiders. In fact, in the Bronx, the probability of extending tele-

working is the lowest among the categories (i.e., starting teleworking
and no increase in teleworking).

Attitude toward street activity, migration, and safety

The probabilities associated with the factor scores are plotted in
Figure 6. The first factor includes statements regarding allocating street
space for bus lanes, bicycle lanes, bicycle parking, street dining, and on-
street classrooms. Values greater than 0.5 include people who support
the statements. These people have a greater likelihood of starting or ex-
tending teleworking than the likelihood of not increasing the current
teleworking frequency.
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The second factor consists of the safety statements regarding using
mask and staying at home. Values greater than 0.5 dominently include
people who agree that people should wear masks indoors and outdoors
and that more stay-at-home should be implemented. Counterintuitively,
these pro-safety people are less likely to start or extend teleworking. In-
stead, their likelihood of not increasing their current teleworking fre-
quency is higher. An explanation for this finding could be that these
pro-safety people are not against in-person jobs for themselves, but they
want people to take protective measures like wearing masks and staying
at home more seriously and making the environment safe.

The third factor consists of the statements regarding migration from
NYC due to a further surge of COVID-19 and decreased activities, op-
portunities, and employment. Values greater than —0.5 indicate peo-
ple’s pro-migration attitude. People with a mindset to move out have
a greater likelihood of starting or extending teleworking than of not
increasing their current teleworking frequency. Also, with more agree-
ment to migrate, the likelihood of starting teleworking increases while
the likelihood of extending teleworking diminishes. This is sensemaking
since if the people with greater motivation to move out are not telework-
ing currently, they need to start teleworking to continue their current
job remotely. This is complimentary to their desire to start teleworking.
On the other hand, people who want to extend teleworking are already
working remotely in different frequencies. Therefore, it is intuitive that
they have less motivation to leave the city than the people who are not
teleworking at all.

Discussion and conclusion

This study investigates the changes in preference for teleworking
frequency in the post-pandemic era. A survey of 301 respondents in
New York City, USA, reveals the preferred teleworking frequency and
before-pandemic teleworking frequency. From their choices, we split
the respondents into three categories: previous teleworkers who do not
want to increase their teleworking frequency, previous teleworker who
want to increase their frequency (i.e., extended teleworker), and pre-
vious non-teleworker who wants to start teleworking (i.e., prospective
teleworker) as the city reopens. A multinomial logit model is used to pre-
dict these categories with the help of several sociodemographic, house-
hold, geographic, travel behavioral, and attitudinal characteristics of the
respondents.

The major findings are outlined below:

a The model suggests that the preference for teleworking diminishes
with age in a non-linear fashion. Hispanic people are less likely to
start/extend telework in the post-pandemic world than non-Hispanic
people. Black people have the most probability of starting telework-
ing than other races while other people have more likelihood of
extending their current teleworking frequency than Black people.
Females are more likely to start teleworking than males while less
likely to extend their current frequency.

b People with a child under five in households are more likely to start
teleworking while they are less likely to start it if they have a child
under 12 years old. Intuitively, people without any vehicle in house-
holds are more likely to start teleworking.

¢ For the prospective teleworkers, the number of work-related trips in
a week does not affect them much. However, people who make at
least one work trip have a higher probability of starting teleworking
than extending it. The probability of starting teleworking does not
change much with the number of trip days while the probability
of extending the current frequency diminishes linearly with their
work-trip frequency. People who use public transport for food and
groceries have the highest probability of starting teleworking but the
lowest probability of extending teleworking among the other mode
users for grocery trips.

d When looking at the home location, we found that people who live in
the Bronx or outside of the city have the highest probability of start-

World Development Sustainability 2 (2023) 100066

ing teleworking but the lowest probability of extending teleworking
among people from other areas.

e From analyzing the three factor scores, we found that people who
have more pro-street and pro-out-migration attitudes, are more in-
terested in starting or extending teleworking. However, pro-safety
people are less likely to start or extend teleworking.

Our findings are in line with the other published works. In exami-
nations of the pandemic’s impact on people’s daily activities and travel
habits, sociodemographic aspects are considered by scholars. The aver-
age age group who is likely to move towards telework is 35-44 in our
study which is also found by other research work in North America and
the European continent [28-30]. We found that people with a child un-
der five years are forward to starting teleworking while people with a
child under 12 years are not. This finding aligns with a similar notion
that having younger children (e.g., pre-schooler) increases the likeli-
hood of teleworking for greater family responsibility while for parents
of school-aged children, there are parental responsibilities like picking
up from school that can be connected with their commuting and reduce
the incentive of starting teleworking [21]. Previous research found that
automobile users are less likely to telecommute than public transport
users [49,50]. We advance this understanding by adding that this rela-
tionship holds in New York City for newly starting teleworking while for
the existing teleworkers, increasing frequency is less attractive to transit
users than private vehicle users. During the pandemic, there were indi-
cations that females in the United States were more prone than males
to avoid public spaces and remain at home [55]. Females stated that
the danger of catching COVID-19 at work or school was larger [6]. Our
model similarly finds that females are more interested to start telework-
ing compared to males. Beck et al. [56] evaluated the impact of socioeco-
nomic characteristics such as age, gender, occupation, and household in-
come on teleworking activities at the onset of the COVID-19 outbreak in
Australia. Their findings revealed that those with higher earnings were
more likely to engage in teleworking, whereas low-income people were
more likely to engage in outside-the-home work activities. Our findings
similarly suggest that most of the high-income groups are more likely
to extend their current teleworking frequency than low-income groups.,
With that, we also found that in New York City, low-income groups
are slightly more inclined to start teleworking after the pandemic than
high-income groups.

Our findings are important for formulating sustainable policies in
the future. To determine the sector and target group of post-pandemic
accessibility-related investments, it’s crucial to stay informed about the
demography of future teleworkers. This information is also helpful to
calculate the changes in travel demand in different Traffic Analysis
Zones and use these calculations for long-term planning considering hu-
man migration and residential self-selection. This study will assist the
discussion on sustainable transportation policy and energy efficiency
due to the reduced travel demand in cities. Further, identification of the
mode choice of the new teleworkers can be helpful for many cities to
forecast their future mode-share.

This research has several limitations to acknowledge. First, the work
trip length could play an important role in determining who is going
to extend/start teleworking and who is not. Unfortunately, this infor-
mation is not available in the current survey questionnaire. Second, it’s
possible that the effect of spatial autocorrelation is present in our result.
Locational data of the respondents, which is not available, would help us
determine if there is any autocorrelation in the responses. Nonetheless,
we have tried to address this issue at our best capacity by incorporat-
ing the boroughs as dummy variables into our model. Third, the reason
behind the increase/decrease/start of teleworking is not stated by the
respondents. The desire to telework or to increase the frequency largely
depends on the worker’s occupations and the nature of the firms which
are missing in the survey database. Although we tried to overcome this
issue by incorporating income and business areas (i.e., boroughs) into
the model, we believe that explicit inclusion of this information will help
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future models to disentangle the causal relationship. Fourth, the sample
size of the survey is not too large. Further, to conduct this analysis on
teleworkers, we had to remove two-thirds of the respondents from the
main survey sample. Therefore, we would like to encourage the readers
to be cautious with the findings and validate them with other studies.
Given the fact that NYC is a large city with highly heterogeneous social
classes, future studies should employ a bigger dataset to reach a more
credible conclusion.

Future modelers can work on a smaller set of predictors revealed in
our study and go into detail with their interaction effect and non-linear
effects after accounting for spatial heterogeneity. This work expands
the current body of knowledge by identifying the social groups where
the changes in travel behavior, related energy consumption, and travel
demand are expected to take place. Targeted improvement in workplace
management and technology can help employees to shift to telework,

Table Al
Multinomial Logit model result (Dependent variable: Type of Teleworker;
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get reduced exposure to the negative externalities of commuting, and
enjoy both health safety and work efficiency. By addressing these issues,
future studies would bolster the understanding regarding social justice

involved with the scope of teleworking to pave the way for a sustainable
economy and society.
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Appendix

Table Al.

base category: No increase).

Extended teleworker

Prospective teleworker

Predictor Variables Coeff. Std. error Odds Ratio P-value Coeff. Std. error Odds Ratio P-value
Intercept 0.997 0.040 2.710 <0.001 3.634 0.039 37.879 <0.001
Household income

under $24,999 Base

$25,000-$49,999 -3.182 0.023 0.042 <0.001 —1.485 0.021 0.227 <0.001

$50,000-$74,999 3.127 0.022 22.795 <0.001 1.374 0.022 3.950 <0.001

$75,000-$99,999 0.715 0.020 2.044 <0.001 0.237 0.017 1.267 <0.001

$100,000-$199,999 2.516 0.017 12.379 <0.001 1.506 0.017 4.508 <0.001

$200,000 or more 2.682 0.020 14.620 <0.001 1.149 0.020 3.156 <0.001
Gender

Female Base

Male 0.794 0.012 2.212 <0.001 0.045 0.012 1.046 <0.001
Ethnicity

Hispanic Base

Not Hispanic 2.124 0.014 8.367 <0.001 1.985 0.013 7.278 <0.001
Race

Asian Base

Black 4.010 0.025 55.159 <0.001 5.318 0.024 203.996 <0.001

Other 7.900 0.031 2698.391 <0.001 5.260 0.030 192.569 <0.001

White 3.120 0.013 22.639 <0.001 1.905 0.013 6.717 <0.001
child 5 years (in HH)

No Base

Yes —2.581 0.018 0.076 <0.001 —-0.788 0.016 0.455 <0.001
child 12 years (in HH)

No

Yes 0.535 0.013 1.707 <0.001 0.908 0.013 2.479 <0.001
age class -1.439 0.005 0.237 <0.001 —1.088 0.005 0.337 <0.001
Grocery mode

Home delivery Base

Non-motorized transports 0.046 0.016 1.047 0.003 -0.461 0.016 0.630 <0.001

Motorized private vehicle 0.377 0.017 1.458 <0.001 0.817 0.017 2.264 <0.001

Public transport 1.148 0.043 3.152 <0.001 5.543 0.038 255.527 <0.001
HH vehicle

no vehicle Base

one vehicle —0.099 0.015 0.906 <0.001 —1.547 0.015 0.213 <0.001
Workday

no work trip Base

1 to 3 days -1.253 0.013 0.286 <0.001 —0.863 0.013 0.422 <0.001

4 day or more -3.230 0.017 0.040 <0.001 —0.499 0.014 0.607 <0.001
Home location

Bronx Base

Brooklyn 4.648 0.023 104.351 <0.001 1.514 0.019 4.547 <0.001

Manhattan 3.814 0.024 45.349 <0.001 0.751 0.019 2.119 <0.001

Outside 7.011 0.041 1108.246 <0.001 6.546 0.038 696.626 <0.001

Queens 4.368 0.022 78.924 <0.001 1.558 0.017 4.747 <0.001

Staten_Island 6.040 0.036 420.076 <0.001 3.961 0.034 52.487 <0.001
Factor 1: pro street activity 0.203 0.008 1.226 <0.001 0.558 0.008 1.748 <0.001
Factor 2: pro safety —0.946 0.006 0.388 <0.001 -1.899 0.007 0.150 <0.001
Factor 3: pro out-migration —0.584 0.007 0.558 <0.001 0.349 0.007 1.418 <0.001
Model Diagnostic
Log likelihood (null model) -1,519,009
Log likelihood (full model) —735,795.74
Pseudo rho square 0.516

10



A.L Tokey and M.S. Alam

References

[1]

[2]

[3]
[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

T. Shibayama, F. Sandholzer, B. Laa, T. Brezina, Impact of COVID-19 lockdown on
commuting: a multi-country perspective, Eur. J. Trans. Infrastruct. Res. 21 (1) (2021)
1 Art. no.Apr., doi:10.18757 /ejtir.2021.21.1.5135.

A1 Tokey, Spatial association of mobility and COVID-19 infection rate in the USA:
a county-level study using mobile phone location data, J. Transp. Health 22 (2021)
101135 Sep., doi:10.1016/j.jth.2021.101135.

A. Belzunegui-Eraso, A. Erro-Garcés, Teleworking in the context of the Covid-19
crisis, Sustainability 12 (9) (2020) 9 Art. no.Jan., doi:10.3390/s5u12093662.

A.1. Tokey, Change of bike-share usage in five cities of United States during COVID-
19, Findings (2020) 17851 Nov., doi:10.32866,/001¢.17851.

L. Liu, H.J. Miller, J. Scheff, The impacts of COVID-19 pandemic on public transit
demand in the United States, PLOS One 15 (11) (2020) e0242476 Nov., doi:10.
1371/journal.pone.0242476.

S. Shakibaei, G.C. de Jong, P. Alpkokin, T.H. Rashidi, Impact of the COVID-19 pan-
demic on travel behavior in Istanbul: a panel data analysis, Sustain. Cities Soc. 65
(2021) 102619 Feb., doi:10.1016/j.5¢s.2020.102619.

A.L Tokey, E-scooter’s availability and social equity in Minneapolis, MN: a spatial
modeling approach, Findings (2021) 29149 Oct, doi:10.32866,/001¢.29149.

T. Kawashima, et al., The relationship between fever rate and telework implementa-
tion as a social distancing measure against the COVID-19 pandemic in Japan, Public
Health 192 (2021) 12-14 Mar., doi:10.1016/j.puhe.2020.05.018.

B.P.Y. Loo, B. Wang, Factors associated with home-based e-working and e-shopping
in Nanjing, China, Transportation (Amst) 45 (2) (2018) 365-384 Mar., doi:10.1007/
s11116-017-9792-0.

A.L. Patwary, A.J. Khattak, Interaction between information and communication
technologies and travel behavior: using behavioral data to explore correlates of the
COVID-19 pandemic, Transp. Res. Rec. (2022) 03611981221116626 Aug., doi:10.
1177/03611981221116626.

P. Loa, S. Hossain, Y. Liu, K. Nurul Habib, How have ride-sourcing users adapted to
the first wave of the COVID-19 pandemic? evidence from a survey-based study of
the Greater Toronto Area, Transp. Lett. 13 (5-6) (2021) 404-413 May, doi:10.1080/
19427867.2021.1892938.

A. Hook, V. Court, B.K. Sovacool, S. Sorrell, A systematic review of the energy
and climate impacts of teleworking, Environ. Res. Lett. 15 (9) (2020) 093003 Aug.,
doi:10.1088/1748-9326/ab8a84.

E. Ravalet, P. Rérat, Teleworking: decreasing mobility or increasing tolerance of
commuting distances? Built. Environ. 45 (4) (2019) 582-602 Dec., doi:10.2148/
benv.45.4.582.

Eurofound (2020), Living, working and COVID-19 , COVID-19 series, Publications
Office of the European Union, Luxembourg. https://doi.org/10.2806/467608

M. Hesselman, A. Varo, and S. Laakso, (2019) “The Right to Energy in the European
Union,” 2, ENGAGER European Energy Poverty, Policy Brief, (2).

J.P. Tavares, A.C. Costa, Spatial modeling and analysis of the determinants of
property crime in Portugal, ISPRS Int. J. Geoinf. 10 (11) (2021) 11 Art. no.Nov.,
doi:10.3390/ijgi10110731.

C.T.M. da Rocha, F.S. Amador, Telework: conceptualization and issues for analysis,
Cad. EBAPE. BR 16 (Mar. 2018) 152-162, d0i:10.1590/1679-395154516.

Bucater, Aparecida. Leardership distance: a study on the leardership challenges
teams in a context of remot work. 2016. [100f]. Thesis (Administration) - Methodist
University of Sao Paulo, [Sdo Bernardo do Campo] .

J. M. Nilles, F. R. Carlson, P. Gray, G. Hanneman, Telecommuting-an alternative to
urban transportation congestion, IEEE Transactions on Systems, Man, and Cybernet-
ics (2), (1976) 77-84, doi:10.1109/TSMC.1976.5409177.

S.L. Handy, P.L. Mokhtarian, The future of telecommuting, Futures 28 (3) (1996)
227-240 Apr., doi:10.1016/0016-3287(96)00003-1.

S.Y. He, L. Hu, Telecommuting, income, and out-of-home activities, Travel Behav.
Soc. 2 (3) (2015) 131-147 Sep., doi:10.1016/j.tbs.2014.12.003.

P. Singh, R. Paleti, S. Jenkins, C.R. Bhat, On modeling telecommuting behavior:
option, choice, and frequency, Transportation (Amst) 40 (2) (2013) 373-396 Feb.,
doi:10.1007/s11116-012-9429-2.

E. Thulin, B. Vilhelmson, M. Johansson, New telework, time pressure, and time use
control in everyday life, Sustainability 11 (11) (2019) 11 Art. no.Jan., doi:10.3390/
sull1113067.

B. Vilhelmson, E. Thulin, Who and where are the flexible workers? Exploring the
current diffusion of telework in Sweden, New Technol. Work Employ. 31 (1) (2016)
77-96, doi:10.1111/ntwe.12060.

C.B. Frey, M.A. Osborne, The future of employment: how susceptible are jobs to
computerisation? Technol. Forecast. Soc. Change 114 (2017) 254-280 Jan., doi:10.
1016/j.techfore.2016.08.019.

Eyewitness News, “4 out of 5 NYC employers anticipate post-COVID hybrid
work model, survey finds,” ABC7 New York, May 10, 2022. https://abc7ny.com/
remote-work-hybrid-model-nyc-employers-covid/11834424/ (accessed Nov. 19,
2022).

J.I. Dingel, B. Neiman, How many jobs can be done at home? J. Public Econ. 189
(2020) 104235 Sep., doi:10.1016/j.jpubeco.2020.104235.

O.F. Iscan, A. Naktiyok, Attitudes towards telecommuting: the Turkish case, J. Inf.
Technol. 20 (1) (2005) 52-63 Feb., doi:10.1057 /palgrave.jit.2000023.

P. Peters, K.G. Tijdens, C. Wetzels, Employees’ opportunities, preferences, and
practices in telecommuting adoption, Inf. Manag. 41 (4) (2004) 469-482 Mar.,
doi:10.1016/50378-7206(03)00085-5.

P.L. Mokhtarian, I. Salomon, Modeling the choice of telecommuting: setting the con-
text,, Environ. Plan A 26 (5) (1994) 749-766 May, doi:10.1068/a260749.

M. Sousa-Uva, A. Sousa-Uva, M.M. e Sampayo, F. Serranheira, Telework dur-
ing the COVID-19 epidemic in Portugal and determinants of job satisfaction: a

11

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

World Development Sustainability 2 (2023) 100066

cross-sectional study, BMC Public Health 21 (1) (2021) 2217 Dec, doi:10.1186/
$12889-021-12295-2.

LN. Sener, P.R. Reeder, An examination of behavioral linkages across ICT choice
dimensions: copula modeling of telecommuting and teleshopping choice behavior,
Environ. Plan A 44 (6) (2012) 1459-1478 Jun., doi:10.1068/a44436.

M. Moos, A. Skaburskis, The characteristics and location of home workers in
Montreal, Toronto and Vancouver, Urban Stud. 44 (9) (2007) 1781-1808 Aug.,
doi:10.1080,/00420980701507639.

T. Alizadeh, Teleworkers’ characteristics in live/work communities: lessons from
the United States and Australia, J. Urban Technol. 19 (3) (2012) 63-84 Jul., doi:10.
1080/10630732.2011.642569.

F. Ahmed, et al., Paid leave and access to telework as work attendance determinants
during acute respiratory Illness, United States, 2017-2018, Emerg. Infect. Dis. 26
(1) (2020) 26-33 Jan., doi:10.3201/eid2601.190743.

“To solve racial and ethnic disparities in COVID-19 outcomes, look up-
stream for solutions | circulation.” https://www.ahajournals.org/doi/full/10.1161/
CIRCULATIONAHA.120.052713 (accessed Nov. 19, 2022).

D. Tremblay, Balancing work and family with telework? Organizational issues and
challenges for women and managers, Women Manag. Rev. 17 (3/4) (2002) 157-170
Jan., doi:10.1108/09649420210425309.

M. Van Sell, S.M. Jacobs, Telecommuting and quality of life: a review of the literature
and a model for research, Telematics and Informatics 11 (2) (1994) 81-95 Mar.,
doi:10.1016,/0736-5853(94)90033-7.

K.M. Nurul Habib, A. Sasic, H. Zaman, Investigating telecommuting considerations
in the context of commuting mode choice, Int. J. Sustain. Transp. 6 (6) (2012) 362—
383 Nov., doi:10.1080/15568318.2011.621014.

J.R. Yen, Interpreting employee telecommuting adoption: an economics perspective,
Transportation (Amst) 27 (1) (2000) 149-164 Feb., doi:10.1023/A:1005200513201.
V. Helminen, M. Ristimiki, Relationships between commuting distance, frequency
and telework in Finland, J. Transp. Geogr. 15 (5) (2007) 331-342 Sep, d0i:10.1016/
j.jtrangeo.2006.12.004.

S.R. Amirul, S.M. Amirul, R. Mail, J. Dasan, The effectiveness of flexible working
arrangement: hybridisation of human resource management and management ac-
counting, Jurnal Pengurusan (UKM J. Manag.) 62 (0) (2021) 0 Art. no.Sep.Accessed:
Aug. 02, 2022. [Online]. Available: http://ejournal.ukm.my/pengurusan/article/
view/49052 .

OECD, “Cities policy responses - OECD,” 2020. https://read.oecd-ilibrary.org/view/
?ref=126_126769-yen45847kf™title = Coronavirus- COVID-19-Cities-Policy-
Responses (accessed Aug. 03, 2022).

U.S. Office of Personnel Management, “2021 guide to telework and remote
work in the Federal Government.” 2021. [Online]. Available: https://www.
telework.gov/guidance-legislation/telework- guidance/telework- guide/
guide-to-telework-in-the-federal-government.pdf

UN News, “Teleworking during COVID: risks, benefits and steps to a ‘new normal,””
UN News, Feb. 02, 2022. Accessed: Aug. 02, 2022. [Online]. Available: https://news.
un.org/en/story/2022/02/1111062

J. Dickler, 2021. “For better or worse, working from home is here to stay,”
CNBC. https://www.cnbc.com/2021/03/11/0one-year-into-covid-working- from-
home-is-here-to-stay.html (accessed Aug. 02, 2022).

A. Melin and M. Egkolfopoulou, “Employees are quitting instead of giving up
working from home,” Bloomberg.com, Jun. 01, 2021. Accessed: Aug. 02, 2022.
[Online]. Available: https://www.bloomberg.com/news/articles/2021-06-01/
return-to-office-employees-are- quitting-instead- of- giving- up-work-from-home

A. Kerr, “Timeline: how COVID-19 took over NYC,” Investopedia, 2021.
https://www.investopedia.com/historical-timeline- of-covid-19-in-new-
york-city-5071986 (accessed Jun. 24, 2022).

M. Shadmehr and E.B. de Mesquita, Coordination and Social Distancing: Inertia
in the Aggregate Response to COVID-19 (2020). University of Chicago, Becker
Friedman Institute for Economics Working Paper No. 2020-53, doi:10.2139/ssrn.
3586839. p. 14.

S. Ghader, J. Zhao, M. Lee, W. Zhou, G. Zhao, and L. Zhang, “Observed mobility
behavior data reveal social distancing inertia.” arXiv, Apr. 30, 2020. doi:10.48550/
arXiv.2004.14748.

D. Wang, et al., Mobility in post-pandemic economic reopening under social distanc-
ing guidelines: congestion, emissions, and contact exposure in public transit, Transp.
Res. Part A Policy Pract. 153 (2021) 151-170 Nov., doi:10.1016/j.tra.2021.09.005.
W. Kim, X.C. Wang, The adoption of alternative delivery locations in New York
City: who and how far? Transp. Res. Part A Policy Pract. 158 (2022) 127-140 Apr.,
do0i:10.1016/j.tra.2022.02.006.

W. Kim, X.C. Wang, To be online or in-store: analysis of retail, grocery, and food
shopping in New York city, Transp. Res. Part C Emerg. Technol. 126 (2021) 103052
May, doi:10.1016/j.trc.2021.103052.

NYC Open Data, “Citywide mobility survey - October 2020 | NYC open
data,” 2021. https://data.cityofnewyork.us/Transportation/Citywide-Mobility-
Survey-October-2020/3mpc-kqwk (accessed Jun. 24, 2022).

S. Hotle, P. Murray-Tuite, K. Singh, Influenza risk perception and travel-related
health protection behavior in the US: insights for the aftermath of the COVID-19
outbreak, Transp. Res. Interdiscip. Perspect. 5 (2020) 100127 May, doi:10.1016/j.
trip.2020.100127.

M.J. Beck, D.A. Hensher, E. Wei, Slowly coming out of COVID-19 restrictions in Aus-
tralia: implications for working from home and commuting trips by car and public
transport, J. Transp. Geogr. 88 (2020) 102846 Oct., doi:10.1016/j.jtrangeo.2020.
102846.


https://doi.org/10.18757/ejtir.2021.21.1.5135
https://doi.org/10.1016/j.jth.2021.101135
https://doi.org/10.3390/su12093662
https://doi.org/10.32866/001c.17851
https://doi.org/10.1371/journal.pone.0242476
https://doi.org/10.1016/j.scs.2020.102619
https://doi.org/10.32866/001c.29149
https://doi.org/10.1016/j.puhe.2020.05.018
https://doi.org/10.1007/s11116-017-9792-0
https://doi.org/10.1177/03611981221116626
https://doi.org/10.1080/19427867.2021.1892938
https://doi.org/10.1088/1748-9326/ab8a84
https://doi.org/10.2148/benv.45.4.582
https://doi.org/10.2806/467608
https://doi.org/10.3390/ijgi10110731
https://doi.org/10.1590/1679-395154516
https://doi.org/10.1109/TSMC.1976.5409177
https://doi.org/10.1016/0016-3287(96)00003-1
https://doi.org/10.1016/j.tbs.2014.12.003
https://doi.org/10.1007/s11116-012-9429-2
https://doi.org/10.3390/su11113067
https://doi.org/10.1111/ntwe.12060
https://doi.org/10.1016/j.techfore.2016.08.019
https://abc7ny.com/remote-work-hybrid-model-nyc-employers-covid/11834424/
https://doi.org/10.1016/j.jpubeco.2020.104235
https://doi.org/10.1057/palgrave.jit.2000023
https://doi.org/10.1016/S0378-7206(03)00085-5
https://doi.org/10.1068/a260749
https://doi.org/10.1186/s12889-021-12295-2
https://doi.org/10.1068/a44436
https://doi.org/10.1080/00420980701507639
https://doi.org/10.1080/10630732.2011.642569
https://doi.org/10.3201/eid2601.190743
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.120.052713
https://doi.org/10.1108/09649420210425309
https://doi.org/10.1016/0736-5853(94)90033-7
https://doi.org/10.1080/15568318.2011.621014
https://doi.org/10.1023/A:1005200513201
https://doi.org/10.1016/j.jtrangeo.2006.12.004
http://ejournal.ukm.my/pengurusan/article/view/49052
https://read.oecd-ilibrary.org/view/?ref=126_126769-yen45847kf&title=Coronavirus-COVID-19-Cities-Policy-Responses
https://www.telework.gov/guidance-legislation/telework-guidance/telework-guide/guide-to-telework-in-the-federal-government.pdf
https://news.un.org/en/story/2022/02/1111062
https://www.cnbc.com/2021/03/11/one-year-into-covid-working-from-home-is-here-to-stay.html
https://www.bloomberg.com/news/articles/2021-06-01/return-to-office-employees-are-quitting-instead-of-giving-up-work-from-home
https://www.investopedia.com/historical-timeline-of-covid-19-in-new-york-city-5071986
https://doi.org/10.2139/ssrn.3586839
https://doi.org/10.48550/arXiv.2004.14748
https://doi.org/10.1016/j.tra.2021.09.005
https://doi.org/10.1016/j.tra.2022.02.006
https://doi.org/10.1016/j.trc.2021.103052
https://data.cityofnewyork.us/Transportation/Citywide-Mobility-Survey-October-2020/3mpc-kqwk
https://doi.org/10.1016/j.trip.2020.100127
https://doi.org/10.1016/j.jtrangeo.2020.102846

	The travel behavior, attitude, and sociodemographic characteristics of the teleworkers in post-pandemic era
	Introduction
	Literature review
	Data and methods
	Data source and context
	Outcome variable
	Predictor variable
	Statistical model

	Result
	Descriptive statistics
	Model result
	Age, gender, ethnicity, income, and race
	Household-related variables
	Travel behavior
	Geographic variation
	Attitude toward street activity, migration, and safety


	Discussion and conclusion
	Declaration of Competing Interest
	Appendix
	References


