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Abstract: The emergence of the COVID-19 pandemic and working remotely may decrease the
advantages of residing in populated areas. This study aims to test the relationship between remote
work and changes in neighborhood satisfaction and to discern the difference according to both the
status of remote work and the centrality of areas where people live in the relationships between
geographic accessibility to neighborhood facilities and changes in neighborhood satisfaction. By
using an ordinal logistic regression, we analyzed data from a questionnaire completed by residents
of the 23 wards of Tokyo. Working remotely was found to increase neighborhood satisfaction of
people living in a central (OR = 1.31) and a noncentral area (OR = 1.50). Remote workers living
in single-family homes were found to be less satisfied with their neighborhoods. Less decrease
(or increase) in geographic accessibility to eating facilities was found to be related to increase in
neighborhood satisfaction for both remote and nonremote workers regardless of the centrality of
areas where they live. The findings suggest that populated areas continue to provide benefits which
will improve neighborhood satisfaction even after the start of a pandemic; however, there could
be a shift of demand for facilities in central areas to noncentral areas beyond the emergence of
the pandemic.
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1. Introduction

Many studies have shown that satisfaction with the neighborhood where people
reside is related to residents’ subjective well-being [1-4] and intentions to move [5,6].
Neighborhood satisfaction is defined as the subjective evaluation of the physical and so-
cial environment characteristics of the neighborhood where an individual resides [1,7,8].
Therefore, neighborhood satisfaction can be used as a subjective indicator of neighbor-
hoods’ social sustainability and livability [9-11], and development that increases residents’
neighborhood satisfaction can be a strategy for a sustainable neighborhood. Neighbor-
hood satisfaction measures the gaps between residents’ actual and desired neighborhood
circumstances [12-14], and it decreases with an increase in the gaps.

Previous studies [15,16] have shown that distance to workplace is related to neighbor-
hood satisfaction. Close distance from individuals” homes to their workplace enables them
to lessen their time-related travel costs and to spend more time for other purposes (such as
leisure activities in their neighborhoods). Remote work, which enables people to work from
home, is an example of the distance to workplaces being extremely close. Similar to the
case of the proximity to workplaces, working remotely may lessen time-related costs. The
temporal and geographical flexibility with respect to individuals” work schedules provide
benefits for workers by enabling them to spend more time with their family members and
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friends [17,18], not just by reducing the time-related costs. This enables remote workers to
gain benefits from the neighborhood amenities and to be satisfied with their neighborhoods,
by conducting leisure activities in their neighborhoods with their family members and
friends, for example. After the spread of COVID-19 in early 2020, people have been spend-
ing more time in their homes than prepandemic, and remote work has been promoted as a
working style for the postpandemic world. Therefore, an environment around their homes
that is amenable to remote and nonremote workers after the pandemic should be discussed
for effective policies to develop sustainable and livable neighborhoods.

Many studies [19-23] have shown that neighborhood characteristics—such as socioe-
conomic status, safety, availability of public transportation, overcrowding, proximity to
neighborhood facilities, and social interaction—are related to neighborhood satisfaction.
Among the neighborhood characteristics, neighborhood facilities (e.g., cafes, restaurants,
bars, and sports facilities) are essential and fundamental components of the urban struc-
ture; they are relatively easy to control through urban planning in contrast to the social
environment or public transportation. Cafes, restaurants, bars, and sports facilities are
representative facilities of third places, which are leisure facilities where people interact
socially [24,25]. Geographic accessibility is defined as the closeness of residents to specific
destinations [26]. Therefore, an area with good geographic accessibility to those facilities
has been considered a neighborhood amenable to leisure activities given that the area can
provide greater opportunities for social interaction [27,28] and physical activity [29,30]. On
the other hand, areas with high geographic accessibility to facilities are generally crowded.
Given that the COVID-19 outbreak has negatively changed people’s perception regarding
populated places, conceptualized as social scarring [31], high geographic accessibility could
have a negative effect on increased neighborhood satisfaction after the pandemic if one
cannot gain benefits from the high geographic accessibility to a certain type of facility.
Therefore, the relationship between geographic accessibility and neighborhood satisfaction
should be tested, as well as the difference between remote workers and nonremote workers.

Scholars of regional and urban studies immediately offered opinions after the start
of the pandemic and questioned whether or not an agglomerated population in big cities
would continue to provide benefits to residents, including remote workers [31-34]. The
issue regarding density after the emergence of the COVID-19 pandemic has made it difficult
for policymakers in populated areas to decide upon a direction for urban development.
Therefore, an assessment of densely developed cities from their residents’” perspective
(remote and nonremote workers’ neighborhood satisfaction) at the point of about a year
after the pandemic should be conducted; this will provide hints for policymakers when
considering sustainable neighborhood development as people keep working remotely.

In summary, the purpose of this study was to test whether remote work is related
to an increase in neighborhood satisfaction for residents living in populated areas. This
study also tested how geographic accessibility to neighborhood facilities is related to
an increase in neighborhood satisfaction. It was hypothesized that there is a difference
between remote and nonremote workers, as well as the centrality of areas where they live,
in the types of neighborhood facilities that have significant relationships with increases in
neighborhood satisfaction.

2. Lockdown Policies and Remote Work in Tokyo after the Pandemic

The emergence of the COVID-19 pandemic put a strain on socioeconomic activities,
especially in densely developed areas. To reduce the risk of COVID-19 transmission, the
Japanese government temporarily restricted socioeconomic activities by means of limiting
foot traffic, or a so-called lockdown [35]. The government requested businesses, such as
retail facilities and shops where people conduct socioeconomic activities, to limit their
business hours and the goods and services they provide. For example, eating facilities
were asked to close by 8:00 p.m. while also limiting the number of patrons. Limitations
on serving of liquor and holding of events (such as sports matches and concerts) were
also present under these restrictions. The lockdown in Tokyo occurred twice in the year
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following the emergence of the pandemic, in accordance with the status of COVID-19
transmission (first lockdown: from 7 April 2020 to 25 May 2020; second lockdown: from
8 January 2021 to 21 March 2021). The lockdown policy did not directly limit individ-
ual travel, but restrictions were focused on places where people conduct socioeconomic
activities and indirectly decreased foot traffic in densely developed areas [35].

The restrictions on where people conduct socioeconomic activities can be a factor
that increases the cost of consuming goods and services in central areas for those living
in noncentral areas [36]. For example, limited business hours can act as a fixed cost of
traveling to central areas. The increased costs may cause people living in noncentral areas
to reduce their demand for socioeconomic activities in central areas, choosing instead to
engage in activities in their neighborhoods. As a result, facilities in central areas may
find it difficult to continue their operations. In contrast, facilities in noncentral areas may
not decrease or even increase as more people living in the noncentral areas engage in
socioeconomic activities around their homes. Indeed, studies conducted in the European
countries have shown that lower neighborhood density and proximity to facilities are
positively related to well-being and health during COVID-19 [37,38]. A positive relationship
between proximity to the city center and neighborhood satisfaction after the pandemic has
also been reported [39]. In other words, people living in noncentral areas could possibly
perceive good geographic accessibility to facilities as an important factor which increases
their neighborhood satisfaction after the pandemic. However, the relationship depends
on the local context [39]. Therefore, we measured changes in geographic accessibility to
neighborhood facilities by central and noncentral areas and tested the relationship between
the changes and increase in neighborhood satisfaction within the Japanese context.

On the other hand, central business districts where many offices are concentrated were the
places where workers conducted socioeconomic activities before the pandemic (e.g., going for
dinner with coworkers after work). With the emergence of the pandemic, the government
requested people to work remotely to reduce foot traffic in central business districts [40].
According to a survey regarding the status of remote work [41], 17.8% of people in the
23 wards of Tokyo (which are the most populated areas in Japan) worked remotely before
the pandemic (December 2019), and the proportion increased up to 53.5% about a year into
the pandemic (April 2021). In other words, opportunities for socioeconomic activities in
central business districts decreased owing to the increase in remote workers following the
emergence of the pandemic. This possibly caused a decrease in consuming behavior in
central business districts. In contrast, given that the proportion of remote workers increased,
the location of consuming behavior could possibly shift from central business districts
to neighborhoods.

The ability of individual workers to shift to remote work could possibly depend on
their socioeconomic status. For example, blue-collar and low-income workers may have
barriers to shifting to remote work. In contrast, high-income knowledge workers can
shift easily [42—44]. Older workers may also perceive that it is difficult to convert their
working style to remote work [45]. This could possibly cause disparities in the residential
location according to the status of remote work, owing to there being a possible difference
in the residential preferences between remote and nonremote workers. Reducing the
inequality—along with increasing social interaction and neighborhood satisfaction—has
been considered an important aim of social sustainability development [46-48]. Therefore,
neighborhoods amenable to both remote and nonremote workers are important for social
sustainability. This highlights the importance of testing how geographic accessibility to
neighborhood facilities is related to an increase in neighborhood satisfaction by remote and
nonremote workers.

3. Materials and Methods
3.1. Data Sources

This study analyzed data collected by Recruit Co., Ltd. using an online question-
naire survey service (provided by Intage Inc., Tokyo, Japan) from 14 January 2021 to
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1 February 2021. We selected 23 wards of Tokyo as the study area, owing that this study
was to test the changes in neighborhood satisfaction of residents living in populated areas
with central business districts. The area is densely populated and close to the city centers.
The area comprises the 841 postal code areas that were used as neighborhood units in
this study. The targeted samples of the survey were people (aged > 20 years) who live
in the study area. With the online survey, 13,225 respondents completed all the questions
excluding items regarding incomes and the nearest station to workplaces. Among them,
some responses were omitted owing to the respondents being nonworkers (3024 samples),
and others reported unclear addresses of workplaces (835 samples). Some minor house-
hold types (e.g., single parents) were also excluded owing to their small sample number
(243 samples). After the sample selection, only the item regarding incomes contained
missing values. This was included in the analysis as missing values. Consequently, the
analytic sample consisted of 9123 respondents.

Facility data from telephone directory data with associated location information
(Zenrin Co. Ltd., Fukuoka, Japan, Telepoint Pack!) in February 2019 and August 2020,
along with location data of city parks in 2010 from the Ministry of Land, Infrastructure,
Transport, and Tourism were linked to the questionnaire responses in order to assess
geographic accessibility to facilities in the neighborhood and its change. The facility data
from telephone directory data are updated once every three months and reflect the facility
location at the time. Neighborhood facilities were grouped into (1) eating facilities (cafés,
restaurants, and pubs), (2) parks, and (3) gyms and fitness clubs. The eating facilities are
the representative facilities of third places, which are places outside the home where people
feel comfortable and socially interact. The eating facilities, particularly cafés, may also
serve as places where people work remotely. Gyms and fitness clubs are facilities for indoor
exercise; city parks are destinations for outdoor recreational activities. Those places for
indoor/outdoor recreational activities within residents’ neighborhoods may enable them
to achieve work-life balance, especially for those who work remotely at homes, owing that
the remote workers have geographical and temporal flexibility regarding their working
time; this probably increased neighborhood satisfaction after the spread of COVID-19.

3.2. Variable Descriptions

Table 1 shows the summary of respondents’ characteristics. Respondents were
grouped into 4 subgroups according to their status of remote work and centrality of
areas where they reside. The questionnaire included an item asking the nearest station to
workplaces, signifying the places where most people had worked before the pandemic, and
the distance from respondents’ homes to the workplaces was measured using Cartesian
distance. The most frequently used travel modes in daily life were included in the question-
naire, and the response options were walking, bicycle, public transport, and automobile.
Sex, income, housing tenure, house types (single-family and multifamily houses), and
household types (single households, couple households, and nuclear families) were also
included in the questionnaire and served as control variables.

Subjective changes in neighborhood satisfaction after the emergence of the COVID-19
pandemic were assessed with a 5-level Likert scale by asking a question phrased as, “How
much do you feel that your neighborhood satisfaction has changed after the start of the
pandemic?” In order to secure a certain number of samples, the changes were reclassified
into 3 categories: (1) decreased, (2) unchanged, and (3) increased. Similar to the subjective
changes, respondents’ satisfaction levels were also assessed (by asking a question phrased
as, “How much were you satisfied with your neighborhood before the pandemic?”) and
considered, owing to the fact that there could possibly be differences in the increase and/or
decrease among the levels of neighborhood satisfaction.
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Table 1. Respondents’ characteristics by each subgroup (N = 9123).

Remote Workers Nonremote Workers
Characteristics Living in a Living in a Living in a Living in a
Central Area Noncentral Area Central Area Noncentral Area

Age 47.3 £ 10.5 479 £ 11.0 499 +11.2 494 +11.3
Sex

Male 1260 (65.9) 1546 (68.3) 1140 (58.0) 1664 (55.8)

Female 652 (34.1) 719 (31.7) 826 (42.0) 1316 (44.2)
Income (million JPY/year)

0-3 58 (3.0) 94 (4.2) 207 (10.5) 299 (10.0)

3-6 268 (14.0) 326 (14.4) 446 (22.7) 758 (25.4)

6-9 291 (15.2) 336 (14.8) 255 (13.0) 407 (13.7)

9-12 224 (11.7) 289 (12.8) 156 (7.9) 224 (7.5)

>12 329 (17.2) 324 (14.3) 141 (7.2) 117 (3.9)

Missing 742 (38.8) 896 (39.6) 761 (38.7) 1115 (37.4)
Housing tenure

Owned 992 (51.9) 1272 (56.2) 993 (50.5) 1599 (53.7)

Rent 920 (48.1) 993 (43.8) 973 (49.5) 1381 (46.3)
Household type

Single household 819 (42.8) 868 (38.3) 918 (46.7) 1285 (43.1)

Couple household 516 (27.0) 568 (25.1) 476 (24.2) 731 (24.5)

Nuclear family 577 (30.2) 829 (36.6) 572 (29.1) 964 (32.3)

Housing type

Living in a single-family home 291 (15.2) 746 (32.9) 442 (22.5) 1071 (35.9)

Living in a multifamily home 1621 (84.8) 1519 (67.1) 1524 (77.5) 1909 (64.1)
The most frequently used travel mode
in daily living

Walking 913 (47.8) 882 (38.9) 719 (36.6) 859 (28.8)

Bicycle 288 (15.1) 434 (19.2) 496 (25.2) 872 (29.3)

Public transportation 500 (26.2) 576 (25.4) 521 (26.5) 718 (24.1)

Automobile 211 (11.0) 373 (16.5) 230 (11.7) 531 (17.8)
Neighborhood satisfaction level

Less satisfied 303 (15.8) 475 (21.0) 400 (20.3) 847 (28.4)

Satisfied 997 (52.1) 1251 (55.2) 1018 (51.8) 1549 (52.0)

More satisfied 612 (32.0) 539 (23.8) 548 (27.9) 584 (19.6)
Changes in neighborhood satisfaction

Decreased 58 (3.0) 59 (2.6) 60 (3.1) 66 (2.2)

Unchanged 1632 (85.4) 1972 (87.1) 1773 (90.2) 2763 (92.7)

Increased 222 (11.6) 234 (10.3) 133 (6.8) 151 (5.1)
Distance to workplace (km) 5.10+£7.20 8.05 + 7.90 4.60 £7.11 6.16 + 7.80
n 1912 2265 1966 2980

Note: Mean and standard deviation (SD) were displayed (Mean + SD) for the continuous variables, i.e., the
number of samples for the binary and categorical variables.

Neighborhood-level variables—population density, geographic accessibility, and
changes in geographic accessibility—were assessed within neighborhoods. Areas with
higher population density are more mixed and more interconnected [49,50]. In addition,
intersection density may not be an index of walkability in a city with high intersection
density, such as the 23 wards of Tokyo [51]. Therefore, population density was included
to adjust land-use diversity and street connectivity. Regarding the areas where people
lived, 10 wards (among 23 wards of Tokyo), which included central business districts, were
considered central areas (Figure 1). Given that the areas included central business districts,
those had relatively higher land prices than other areas, and many offices (workplaces)
were concentrated in the areas.
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Figure 1. Location of the target area and central areas. Major stations were the train stations near the
central business districts of Tokyo, Japan.

The geographic accessibility to each type of facility was measured using spatial kernel
density with a quartic distance-decay function by each neighborhood. The accessibility to
facilities was defined as the sum of the predicted density at points included in a district
divided by the area (square kilometers) of the district. The neighborhood-level accessibility
was linked to the address where each respondent lives. The bandwidth of the spatial kernel
was set at 1200 m, which corresponds to about a 15-minute walk; this was the average
walking distance to neighborhood destinations [52]. Changes in geographic accessibility by
each type of facility were measured by comparing the geographic accessibility between the
two time points (before and after the emergence of the COVID-19 pandemic; February 2019
and August 2020, respectively). Private facilities, such as eating facilities and gyms and
fitness clubs, could possibly open and close for years. Meanwhile, city parks are publicly
managed, and their geographical distribution rarely changes. Therefore, we considered the
changes in geographic accessibility only for the eating facilities and gyms and fitness clubs.

3.3. Analytic Method

An ordinal logistic regression was used. The dependent variable was the changes in
neighborhood satisfaction. Both geographic accessibility and its change according to each
type of facility were standardized (Z-scores) at the neighborhood level; the model was set
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to estimate their odds ratios indicating the likelihood of change with a 0.1-unit increase.

Population density by each neighborhood was also standardized (Z-scores) and included to

adjust for the degree of urbanization. Age, sex, income, housing tenure, household type, the

most frequently used travel mode, and levels of neighborhood satisfaction were adjusted.

Distance to workplace was included in the model as a form of a natural logarithmic scale.
We estimated three models as follows:

e  Model 1: models testing the relationship between remote work and an increase in
neighborhood satisfaction by central and noncentral areas;

e  Model 2-1: models testing the relationship of living in single-family home, distance to
workplace, and population density with an increase in neighborhood satisfaction by
subgroups (remote and nonremote workers living in a central /noncentral area);

e  Model 2-2: models testing the relationship between geographic accessibility to neigh-
borhood facilities and an increase in neighborhood satisfaction by subgroups (remote
and nonremote workers living in a central/noncentral area).

We initially estimated models by centrality (Model 1) to test the relationship between
remote work and an increase in neighborhood satisfaction. This enabled us to clarify
whether the direction of the relationship differed according to the centrality of areas
where people live. We estimated models by remote and nonremote workers living in a
central /noncentral area (Model 2-1) to clarify the difference in the relationship of living
in single-family home, distance to workplace, and population density with an increase in
neighborhood satisfaction by the subgroups. We also estimated models by each subgroup
(Model 2-2) to test how geographic accessibility to neighborhood facilities is related to an
increase in neighborhood satisfaction. Considering the Model 2-1 as the base model, we
separately included each of variables regarding the geographic accessibility and its change
because of multicollinearity among them (Table 2). The results of the models enabled us to
discern which types of neighborhood facilities have significant relationships with increase
in neighborhood satisfaction of remote and nonremote workers (considering a possible
relationship between the centrality and the geographic accessibility).

Table 2. The correlation among neighborhood characteristics (841 postal code areas).

() (b) () (d) (e) (f)

(a) Population density
Geographic accessibility

(b) City parks

(c) Eating facilities

(d) Gyms and fitness clubs

Changes in geographic accessibility

(e) Eating facilities
(f) Gyms and fitness clubs

1.00
0.35 *** 1.00
—0.17 *** —0.23 *#** 1.00
—0.09 *** —0.27 *** 0.83 *** 1.00
0.13 *** 0.20 *** —(0.92 *** —0.72 %+ 1.00
0.07 * 0.09 *** —0.44 *** —0.57 ** 0.47 *** 1.00

Note: This table reports that geographic accessibility and its changes were negatively correlated in accordance
with eating facilities, gyms, and fitness clubs. * <0.05, ** <0.01, *** <0.001.

4. Results
4.1. Changes in Neighborhood Satisfaction by Each Subgroup

Table 3 shows changes in neighborhood satisfaction by each level of neighborhood
satisfaction. Even though about 89% of the respondents in total reported that their neighbor-
hood satisfaction did not change, more people reported that their neighborhood satisfaction
increased after the emergence of the pandemic (8.1% for increase; 2.7% for decrease). Com-
paring each subgroup, 11.6% of remote workers living in a central area and 10.3% of
remote workers living in a noncentral area reported that their neighborhood satisfaction
increased; 6.8% and 5.1% of nonremote workers for those living in a central and noncentral
area, respectively.
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Table 3. Changes in neighborhood satisfaction by each subgroup after the emergence of the COVID-19
pandemic (N = 9123).

Decreased Unchanged Increased
Remote workers living in a central area (1 = 1912)
Neighborhood satisfaction level
Less satisfied 32(1.7) 265 (13.9) 6 (0.3)
Satisfied 21 (1.1) 883 (46.2) 93 (4.9)
More satisfied 5(0.3) 484 (25.3) 123 (6.4)
Subtotal 58 (3.0) 1632 (85.4) 222 (11.6)
Remote workers living in a noncentral area (n = 2265)
Neighborhood satisfaction level
Less satisfied 35(1.5) 423 (18.7) 17 (0.8)
Satisfied 18 (0.8) 1119 (49.4) 114 (5.0)
More satisfied 6 (0.3) 430 (19.0) 103 (4.5)
Subtotal 59 (2.6) 1972 (87.1) 234 (10.3)
Nonremote workers living in a central area (1 = 1966)
Neighborhood satisfaction level
Less satisfied 40 (2.0) 354 (18.0) 6 (0.3)
Satisfied 16 (0.8) 948 (48.2) 54 (2.7)
More satisfied 4(0.2) 471 (24.0) 73 (3.7)
Subtotal 60 (3.1) 1773 (90.2) 133 (6.8)
Nonremote workers living in a noncentral area (1 = 2980)
Neighborhood satisfaction level
Less satisfied 50 (1.7) 781 (26.2) 16 (0.5)
Satisfied 16 (0.5) 1466 (49.2) 67 (2.2)
More satisfied 0 (0.0) 516 (17.3) 68 (2.3)
Subtotal 66 (2.2) 2763 (92.7) 151 (5.1)
Total 243 (2.7) 8140 (89.2) 740 (8.1)

Note: The percentage in brackets is the number for samples by each subgroup.

Figure 2 shows the spatial distribution of neighborhood satisfaction level and changes
in the level among respondents. It illustrates which direction at the neighborhood level
more respondents reported their neighborhood satisfaction level and change in the level:
more/less satisfied and increased /decreased. Regarding the neighborhood satisfaction
level, respondents living in the southwestern side among the 23 wards of Tokyo reported
that they were satisfied with their neighborhoods before the start of the COVID-19 pan-
demic. The southwestern area of the 23 wards is a place where many high-income earners
reside and is considered as an amenable residential area [53]. Areas where more respon-
dents reported that their neighborhood satisfaction increased (than those who reported
decreased satisfaction) were distributed alongside the railroads of the 23 wards.

4.2. Neighborhood-Level Variables and Those by Centrality

Table 4 summarizes the neighborhood-level variables of central and noncentral areas.
Central areas had a lower level of geographic accessibility to city parks than noncentral
areas; in contrast, they had a higher geographic accessibility in the case of eating facilities,
gyms, and fitness clubs. The central areas with a high geographic accessibility to eating
and sports facilities showed more decrease in geographic accessibility on average after
the emergence of the pandemic (see Figure 3 for more details on the spatial distribution
regarding geographic accessibility and its change by each neighborhood). Less decrease
(or increase) in geographic accessibility to eating facilities and gyms and fitness clubs was
observed in noncentral areas than central areas (Figure 3). Indeed, geographic accessibility
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and its change were negatively correlated in accordance with eating facilities and gyms
and fitness clubs (Table 2).

Y

\
(2
=/ ’
¢ No respondents '

Satisfaction / Change
Il less satisfied / decreased

[ less satisfied / not changed
[J less satisfied / increased

[J (more) satisfied / decreased
[ (more) satisfied / not changed
Il (more) satisfied / increased

0 5 10 km

Figure 2. Spatial distribution of neighborhood satisfaction level among respondents and its changes
after the emergence of the COVID-19 pandemic. Neighborhood satisfaction and its change at
the neighborhood level were measured by the mean scores of individuals living in each area (for
neighborhood satisfaction level, 1: less satisfied, 2: satisfied, and 3: more satisfied; for changes in
neighborhood satisfaction, 1: decreased, 2: unchanged, and 3: increased). Values between 1 and 2
indicate that more respondents reported decreased neighborhood satisfaction for the areas where they
live, i.e., more respondents who reported increased neighborhood satisfaction for the values between
2 and 3. This figure shows that areas where more respondents reported that their neighborhood
satisfaction increased (than those who reported decreased satisfaction) were distributed alongside
the railroads.

Table 4. Differences in neighborhood characteristics between central and noncentral areas (841 postal
code areas).

Characteristics Central Areas Noncentral Areas

Population density (people per ha) 1.82 +0.94 1.73 £0.53
Geographic accessibility

City parks 1.61 £0.79 1.91 £0.90

Eating facilities 68.0 £60.3 155+ 129

Gyms and fitness clubs 2.64 £+ 1.68 0.99 + 0.62
Changes in geographic accessibility

Eating facilities —295+3.11 —0.83 £ 0.75

Gyms and fitness clubs —0.103 £ 0.20 —0.02 £ 0.09
Number of areas 354 487

Note: This table reports that central areas with a high geographic accessibility to eating facilities, gyms, and fitness
clubs showed more decrease in geographic accessibility on average after the start of the COVID-19 pandemic.
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Figure 3. Spatial distribution of geographic accessibility and its changes after the emergence of the
COVID-19 pandemic. This figure reports that geographic accessibility to facilities decreased more
in the central areas. The central areas show high geographic accessibility to (a) eating facilities and
(c) sports facilities. The noncentral areas show less decrease (or increase) in geographic accessibility
to (b) eating facilities and (d) sports facilities than central areas.

4.3. Results from the Models

Tables 5 and 6 present the results of the models for those living in a central and
noncentral area (Model 1) and those of the models by subgroups (Model 2-1), respectively.
Among people living in a central area, working remotely was positively related to an
increase in neighborhood satisfaction after the emergence of the COVID-19 pandemic
(Table 5, OR = 1.31); this relationship could also be observed in the case of people living
in a noncentral area (Table 5, OR = 1.50). Living in a single-family home was negatively
related to the likelihood of an increase in neighborhood satisfaction among people living in
a central area (Table 5, OR = 0.68); this was also observed in the case of remote workers
(Table 6, OR = 0.59). However, the relationship was not significant in the case of nonremote
workers living in a noncentral area. Proximity to workplace was positively related to
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an increase in neighborhood satisfaction only in the case of remote workers living in a
noncentral area (Table 6, OR = 0.93). Population density was slightly related to an increase
in neighborhood satisfaction. Proximity to workplace, high population density, and living
in a multifamily home indicate a larger number of amenities in the neighborhood. The
results indicate that people continue to be satisfied with a neighborhood with a larger
number of amenities even after the pandemic; this is in line with the findings from a
European study [39].

Table 5. Estimates for the odds ratio (and 95% Confidential Intervals) of increase in neighborhood
satisfaction by centrality after the emergence of COVID-19 pandemic (N = 9123).

Variables (a) Living in a Central Area (b) Living in a Noncentral Area

Intercepts

Decreased to Unchanged

Unchanged to Increased

Male
Age

Income (Ref.: 0-3 million JPY/year)

0.10 (0.05-0.20) ***
68.4 (32.0-146) ***
0.95 (0.77-1.18)
0.99 (0.98-1.00) *

0.04 (0.02-0.07) ***
39.4 (20.5-75.6) ***
1.04 (0.85-1.28)
0.98 (0.97-0.99) ***

3-6 1.54 (0.97-2.44) 1.12 (0.74-1.70)
6-9 1.44 (0.88-2.34) 1.31 (0.84-2.05)
9-12 1.62 (0.96-2.74) t 1.64 (1.02-2.64) *
>12 1.91 (1.15-3.18) * 1.00 (0.61-1.64)
Missing 1.59 (1.02-2.46) * 1.20 (0.81-1.79)
Homeowner 1.05 (0.84-1.31) 1.02 (0.80-1.29)

Household type (Ref.: single household)
Couple household

Nuclear family

The most frequently used travel mode (Ref.:

1.07 (0.83-1.38)
0.97 (0.75-1.26)

1.20 (0.94-1.55)
1.14 (0.90-1.46)

Automobile)
Walking 1.02 (0.73-1.42) 1.27 (0.95-1.70)
Bicycle 0.99 (0.68-1.43) 1.32 (0.98-1.79)

Public transportation

Neighborhood satisfaction level (Ref: less satisfied)

Satisfied
More satisfied
Working remotely

Living in a single-family home

Distance to workplace (km) @

Population density ®
AIC

0.87 (0.60-1.24)

5.44 (3.88-7.62) ***
13.5 (9.38-19.5) ***
131 (1.07-1.62) *
0.68 (0.51-0.91) **
0.95 (0.89-1.02)
1.05 (0.96-1.15)
3160.646

1.03 (0.76-1.42)

3.82 (2.86-5.09) ***
9.27 (6.71-12.8) ***
1.50 (1.23-1.83) ***
0.96 (0.76-1.22)
0.95(0.89-1.01)
1.08 (0.93-1.25)
3660.323

n

3878

5245

Note: This table reports a positive relationship between remote work and increase in neighborhood satisfaction
regardless of the centrality of areas where people live. # Distance to workplace was transformed into a natural
logarithmic scale. b Density was standardized (Z-scores) at the neighborhood level. t <0.10, * <0.05, ** <0.01,
*** <0.001.

Table 7 presents the results of the models testing the relationship between geographic
accessibility to neighborhood facilities and an increase in neighborhood satisfaction by
subgroups (Model 2-2). In terms of geographic accessibility, high geographic accessibility
to eating facilities was negatively related to the likelihood of an increase in neighborhood
satisfaction for remote workers living in a noncentral area (OR = 0.97) and nonremote
workers (for those living in a central area, OR = 0.98; those living in a noncentral area,
OR = 0.95). High geographic accessibility to gyms and fitness clubs was negatively related
to an increase in neighborhood satisfaction in the case of nonremote workers living in a



Sustainability 2022, 14, 10588 12 of 20

central area (OR = 0.98). These negative relationships were attributable to the fact that
greater decrease in geographic accessibility was observed in areas with high geographic
accessibility (i.e., the geographic accessibility level could possibly be a surrogate variable of
its change). Geographic accessibility to city parks did not show a significant relationship in
all the cases.

Table 6. Estimates for the odds ratio (and 95% Confidential Intervals) of increase in neighborhood
satisfaction by each subgroup after the emergence of COVID-19 pandemic (N = 9123).

(a) Remote Workers (b) Nonremote Workers

Variables (1) Living in a (2) Living in a (1) Living in a (2) Living in a
Central Area Noncentral Area Central Area Noncentral Area
Intercepts
Decreased to Unchanged 0.18 (0.06-0.54) ** 0.02 (0.01-0.06) 0.10 (0.04-0.27) 0.06 (0.02-0.14)

Unchanged to Increased 92.4 (28.0-306) *** 12.5 (4.95-31.8) 98.0 (33.7-285) 104 (39.5-272)

Male 0.84 (0.63-1.13) 0.95 (0.70-1.28) 1.07 (0.78-1.47) 1.14 (0.85-1.54)
Age 0.98 (0.97-1.00) * 0.98 (0.97-0.99) ** 1.00 (0.98-1.01) 0.98 (0.97-1.00) *
Income (Ref.: 0-3 million JPY /year)
3-6 3.85 (1.63-9.10) ** 0.84 (0.42-1.68) 1.29 (0.73-2.29) 1.31 (0.75-2.28)
6-9 3.76 (1.59-8.89) ** 1.06 (0.53-2.13) 1.33 (0.69-2.55) 1.57 (0.84-2.92)
9-12 512 (2.11-12.4) *** 1.35 (0.67-2.74) 1.04 (0.49-2.18) 1.97 (0.98-3.97)
>12 5.40 (2.27-12.9) *** 1.07 (0.52-2.18) 1.59 (0.76-3.32) 0.69 (0.31-1.52)
Missing 5.14 (2.25-11.7) *** 1.00 (0.53-1.89) 1.00 (0.58-1.73) 1.38 (0.80-2.36)
Homeowner 1.08 (0.81-1.46) 0.92 (0.67-1.25) 1.00 (0.70-1.43) 1.15 (0.79-1.67)
Household type (Ref.: single
household)
Couple household 0.97 (0.69-1.36) 1.07 (0.76-1.51) 1.18 (0.79-1.75) 1.40 (0.96-2.04)

Nuclear family 1.08 (0.76-1.52) 1.14 (0.82-1.59) 0.83 (0.56-1.24) 1.15 (0.80-1.91)

The most frequently used travel mode
(Ref.: Automobile)

Walking
Bicycle

0.93 (0.59-1.45)
0.97 (0.58-1.64)
0.81 (0.50-1.31)

1.26 (0.86-1.85)
1.06 (0.69-1.63)
0.79 (0.51-1.21)

1.13 (0.67-1.90)
1.02 (0.59-1.75)
0.93 (0.54-1.62)

1.21 (0.77-1.91)
1.70 (1.10-2.65) *
Public transportation 1.44 (0.90-2.31)

Neighborhood satisfaction level
(Ref: less satisfied)

Satisfied
More satisfied

5.25 (3.28-8.41) ***
12.7 (7.67-21.0) ***
0.59 (0.39-0.90) *
0.97 (0.88-1.06)
Population density ° 1.05 (0.93-1.18)

AIC 1754.404

3.81 (2.55-5.70) **+
8.47 (5.43-13.2) ***
0.75 (0.55-1.04)
0.93 (0.85-1.01)
1.04 (0.86-1.27)
1937.772

5.87 (3.59-9.59) ***
15.4 (8.93-26.7) ***
0.80 (0.53-1.21)
0.92 (0.83-1.02)
1.07 (0.93-1.24)
1411.308

3.98 (2.61-6.08) ***
11.5 (7.07-18.6) ***
1.26 (0.88-1.82)
0.98 (0.89-1.08)
1.12 (0.90-1.40)
1708.503

Living in a single-family home
Distance to workplace (km) ?

n 1912 2265 1966 2980

Note: @ Distance to workplace was transformed into a natural logarithmic scale. ® Density was standardized
(Z-scores) at the neighborhood level. t<0.10, * <0.05, ** <0.01, *** <0.001.

Changes in geographic accessibility also showed significant relationships. Less de-
crease (or increase) in geographic accessibility to eating facilities was positively related to
the likelihood of an increase in neighborhood satisfaction regardless of the centrality of
areas where workers live in both the cases of remote workers (for those living in a central
area, OR = 1.01; those living in a noncentral area, OR = 1.04) and nonremote workers (for
those living in a central area, OR = 1.02; those living in a noncentral area, OR = 1.06). On
the other hand, increase in geographic accessibility to gyms and fitness clubs did not show
a significant relationship in all the cases.
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Table 7. The results (odds ratio and 95% Confidential Intervals) of the models testing the relation-
ship between geographic accessibility to neighborhood facilities and an increase in neighborhood
satisfaction by subgroups after the emergence of COVID-19 pandemic (N = 9123).

(a) Remote Workers (b) Nonremote Workers
Variables (1) Living in a () Living in a (1) Living in a (2) Living in a
Central Area Noncentral Area Central Area Noncentral Area
Geographic accessibility
City parks 0.99 (0.98-1.01) 0.99 (0.98-1.01) 1.00 (0.98-1.01)) 1.00 (0.99-1.02)
Eating facilities 0.99 (0.98-1.00) 0.97 (0.93-1.01) * 0.98 (0.98-1.00) * 0.95 (0.90-0.99) *
Gyms and fitness clubs 0.99 (0.98-1.00) 0.99 (0.96-1.02) 0.98 (0.96-0.99) ** 0.97 (0.94-1.01)

Changes in geographic accessibility

Eating facilities
Gyms and fitness clubs

1.01 (1.00-1.02) * 1.04 (1.01-1.08) * 1.02 (1.01-1.03) ** 1.06 (1.01-1.10) *
1.01 (0.99-1.02) 1.01 (0.99-1.03) 1.00 (0.99-1.02) 1.01 (0.99-1.04)

1912 2265 1966 2980

Note: This table reports a positive relationship between increase in geographic accessibility to eating facilities and
increase in neighborhood satisfaction across the subgroups. Age, sex, income, housing tenure, household type,
housing type, distance to workplace, the most frequently used travel mode, levels of neighborhood satisfaction,
and population density were adjusted. Geographic accessibility, and changes in geographic accessibility were
standardized (Z-scores) at the neighborhood level. Variables were included separately by facility types and by
accessibility and its change. Odds ratios of the variables are from a 0.1-unit change in each variable. ' <0.10,
* <0.05, ** <0.01.

5. Discussion
5.1. Main Findings

This study demonstrated that remote work is positively related to an increase in neigh-
borhood satisfaction after the COVID-19 pandemic. We also observed that less decrease (or
increase) in geographic accessibility to eating facilities is positively related to increase in
neighborhood satisfaction of both remote and nonremote workers. Major findings from the
relationships were threefold. The emergence of the COVID-19 pandemic impacted urban
dwellers’ lifestyles with decreased face-to-face interactions, for example. Owing to the
limited opportunities for face-to-face interactions, less decreased (or increased) geographic
accessibility to the facilities that continue to provide opportunities near homes was found to
be related to an increase in neighborhood satisfaction; possibly, this implies the realization
of potential demand. Second, the pandemic possibly changed the places where people
engage in activities from areas around workplaces to their neighborhoods, owing to the
lockdown policy that limited activities in populated areas after the pandemic. Indeed, there
were changes in the location of facilities for leisure activities (such as eating facilities, gyms,
and fitness clubs) in central areas to areas that were not densely developed. In this case,
those living in areas that continue to have a low level of geographic accessibility to those
facilities (even after the pandemic) may not be satisfied with their neighborhoods. Third,
the pandemic also possibly brought new demand, which was not considered important for
daily life; in other words, there could be a shift in demand in neighborhoods—geographic
accessibility to amenities and floor space workers prefer, for example. A detailed discussion
of this follows.

Working remotely was found to be related to an increase in neighborhood satisfaction
regardless of the centrality of areas where people live. It was found to exhibit a greater
positive relationship in the case of people living in a noncentral area. This indicates that
working remotely provides more benefits by reducing the time-related travel costs for those
who should travel longer distance to workplaces (given that those living in noncentral
areas travel longer distance to workplace; Table 1). Furthermore, people can manage their
work schedule when they work remotely [17,18]. This enables remote workers to visit
neighborhood facilities for social interaction and to conduct leisure activities with their
family members and friends, despite the limited business hours of the facilities during
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the pandemic [35]. Even with the limited social interactions during the pandemic [54,55],
working remotely enables people to spend more time for social interactions and leisure
activities in their neighborhoods. Therefore, their neighborhood satisfaction increased.

Meanwhile, for those living in a noncentral area, the proximity to workplace was also
found to exhibit a positive relationship with the increase. This could possibly link to the
results of the relationship with remote work, indicating that the reduced time-related travel
costs enable workers to spend more time within their neighborhoods. This is consistent
with the results of the previous studies conducted before the pandemic [15,16]. On the
other hand, a positive relationship between the proximity to workplace and an increase
in neighborhood satisfaction was also found for remote workers living in a noncentral
area but not for nonremote workers. Remote workers living in a noncentral area travel
longer distances to their workplace on average than nonremote workers (Table 1). This is
possibly attributable to nonremote workers’ residential preferences to lessen their time-
related travel costs to their workplace. Despite the possible difference in preference for
distance to workplace, there could be an acceptable level of distance to workplace from
the perspective of neighborhood satisfaction; this is true for remote workers. Ultimately,
reducing time-related travel costs to workplaces—by means of both working remotely and
a closer distance to the workplace—remains an important factor of increasing neighborhood
satisfaction even after the emergence of the pandemic.

In terms of house types, people living in single-family homes located in central areas
were found to exhibit less likelihood of increase in neighborhood satisfaction. Central
areas have high land prices, which force residents to choose among components of a
satisfying environment according to theories of residential location choice regarding a
trade-off between geographic accessibility and floor space [56,57]. Therefore, those living
in single-family homes located in central areas may have sacrificed some of the required
components after the pandemic began (e.g., safe open places for social interactions on
the weekend).

On the other hand, living in a single-family home was also found to be negatively
related to an increase in neighborhood satisfaction in the case of remote workers regardless
of the centrality of areas where they live. According to a nationwide survey of residents [58],
people living in single-family homes are more likely to consider their neighborhood com-
munity to be an important component of a satisfying environment and to be satisfied with
the neighborhood community than those living in multifamily homes. Even though remote
workers spend more time at and around their homes, limited relationships with neigh-
bors after the emergence of the pandemic [54,55] could possibly be a barrier to increasing
their neighborhood satisfaction. This highlights the importance of social interaction for an
increase in the neighborhood satisfaction of remote workers. Another possible reason is
the high preference of remote workers for neighborhood amenities [59,60]. Multifamily
houses are more likely to be located near local centers; however, single-family houses
have greater floor space. The lack of necessity to have extensive floor space could possibly
make them prioritize neighborhood amenities over the size of floor space when working
remotely and spending more time around their homes; this implies a shift in demand
regarding the living environment after the pandemic. Further studies should be conducted
to examine why the remote workers living in single-family homes exhibit less likelihood of
increase in neighborhood satisfaction; those studies will help policymakers to determine
which factors—social interactions or geographic accessibility to neighborhood amenities,
for example—should be prioritized in the postpandemic world for efficient strategies to
increase neighborhood satisfaction.

People could possibly have a negative perception of the areas with high geographic
accessibility to neighborhood facilities owing to the spread of COVID-19 [31]. On the
other hand, one may continue to need places for social interaction around one’s home
as in prepandemic times, owing to the limited social interactions after the start of the
pandemic [54,55]. Living in homes close to the third places—such as cafés, restaurants,
and bars—provides opportunities to maintain residents” social networks and reduce
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loneliness [27,61]; this could possibly be true even after the emergence of the COVID-19
pandemic. In other words, there could be a definite gap between the need for socializing
and the actual engagement of urban residents. Therefore, the opinions of people living in
neighborhoods where the geographic accessibility to eating facilities was less decreased
(or increased)—which provides opportunities to continue to be socially engaged—could
possibly be positively related to increase in neighborhood satisfaction. These new demands
of residents, including both remote and nonremote workers, can lead to the benefits of
high geographic accessibility. If the benefits of geographic accessibility are greater than the
negative perception of populated places, the neighborhoods where geographic accessibility
is less decreased (or increased) may lead to an increase in residents’ satisfaction. Indeed,
residents who live in neighborhoods where the geographic accessibility to eating facilities
was less decreased (or increased) were found to show increased neighborhood satisfaction
after the pandemic started.

Unlike for eating facilities, increase in geographic accessibility to gyms and fitness
clubs was found to exhibit a nonsignificant relationship with the likelihood of increase
in neighborhood satisfaction. People’s physical activity has tended to decrease since the
pandemic [62,63]. On the other hand, the emergence of the COVID-19 pandemic may
stimulate people’s health consciousness [64,65] and motivate physical activity even after
the pandemic [66]. However, the result of the nonsignificant relationship with increase in
geographic accessibility to gyms and fitness clubs implies that some people are reluctant
to visit those facilities and opt for exercising at their homes, for example. Indeed, home
exercise has been recommended as a way of maintaining physical activities after the
emergence of the pandemic [67]. In other words, there are substitute services for the
facilities for exercising. In contrast, it is relatively difficult to substitute facilities for social
interactions, such as eating facilities; therefore, less decrease (or increase) in geographic
accessibility was found to exhibit a positive relationship with increase in neighborhood
satisfaction for both remote and nonremote workers. This emphasizes the importance of
social connections, and the social connections should be considered as an important factor
of making residents—including both remote and nonremote workers—more satisfied with
their neighborhoods even after the emergence of the pandemic.

The restrictions on facilities where people conduct socioeconomic activities increase
the cost of conducting the activities [36]. As a result, the increased costs after the pandemic
possibly caused the shift in places where people living in noncentral areas engage in activi-
ties from areas around their workplace to their neighborhoods. Indeed, our study revealed
that there was more decrease in geographic accessibility to amenities in central areas after
the start of the pandemic. This implies that demand for some facilities in central areas has
shifted to noncentral areas since the pandemic and facility location (supply) has changed ac-
cording to demand. On the other hand, this study considered the average walking distance
when measuring the geographic accessibility to facilities. Our study revealed that residents
who live in neighborhoods where the geographic accessibility to amenities (e.g., eating
facilities) was less decreased (or increased) show increased neighborhood satisfaction after
the pandemic started. This implies that people still prefer walkable neighborhoods with
a higher geographic accessibility to amenities among the noncentral areas, and those liv-
ing in areas with a low level of geographic accessibility may not be satisfied with their
neighborhoods even after the pandemic. However, further studies should be conducted to
better understand the relationship between neighborhood walkability and neighborhood
satisfaction after the pandemic.

In the prepandemic world, compact and densely developed cities were the places
which residents considered more livable [68]. The findings from this study suggest that
populated cities continued to provide prepandemic benefits for their residents—even for
the remote workers—by means of their large variety in urban services; this empirical
evidence supports the claim that the pandemic may not alter the advantages of dense
development [31,69]. This is in line with findings from countries outside Japan [39,70-72]
and highlights the importance of geographic accessibility to neighborhood facilities dur-
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ing COVID-19 even in densely developed cities. Therefore, development that improves
geographic accessibility to neighborhood services can be a strategy for sustainable neigh-
borhoods during and after the pandemic. Policymakers in densely developed areas may
be able to weigh the risk of COVID-19 transmission, the benefits of social interaction, and
neighborhood facilities” geographic accessibility when discussing policies for sustainable
neighborhood development. However, it is also true that the pandemic has changed the
lifestyle of people living in populated cities. Even with an assumption that remote work
continues to be promoted as a new way of working, neighborhood amenities (not concen-
trated in central areas) possibly continue to be a factor for satisfying residents. Given that
it is difficult to change the neighborhood environment and working style which people
are satisfied with, the postpandemic urban structure may not become the same as that
of the prepandemic world (such as strong concentration in central areas). Therefore, it
is necessary to continue monitoring residents’ neighborhood satisfaction to discuss the
direction of urban development for the postpandemic world.

5.2. Limitations

This study tested the relationships between geographic accessibility to neighbor-
hood facilities and neighborhood satisfaction according to both the status of remote work
and the centrality of areas where workers live, but it has several limitations. First, there
could be self-selection bias regarding the status of remote work, preferred neighborhood
surroundings, and the area where people live. In other words, it is possible that the rela-
tionships observed in this study are a tendency according to individual differences rather
than a causal mechanism. Further research is required to consider factors such as expe-
rience regarding remote work, self-efficacy, and changes in attitudes toward COVID-19,
remote work, and neighborhood environments and determine which factors may dif-
fer according to socioeconomic status, occupational status, and industry type. Those
factors could possibly mediate the relationships between neighborhood environment
and satisfaction.

Another limitation is the possible difference between stated preferences and revealed
preferences. Given that this study employed a cross-sectional survey to analyze residents’
subjective changes in neighborhood satisfaction (stated preference), it is hard to conclude
that remote workers will keep living at their current address in the long term. Even though
residents who are satisfied with their neighborhood are more likely to continue to live
at their current address, longitudinal surveys which track residents” homes addresses
(revealed preference) are necessary to test whether the remote work changes the location
where they live.

This study observed that remote workers living in populated areas reported increases
in neighborhood satisfaction after the emergence of the pandemic. However, there may be
differences on the city scale in terms of the relationships between working remotely and
neighborhood satisfaction. Comparisons between those who live in urban, suburban, rural
areas, and areas in other countries should be conducted in further studies.

In addition, there is imbalance regarding the neighborhood satisfaction change (i.e., most
of the respondents reported that their neighborhood satisfaction is unchanged; more
respondents reported increase in neighborhood satisfaction than decrease). Therefore,
the results of this study could possibly be biased toward the relationships with increase
in neighborhood satisfaction and miss some factors related to decrease. Considering
that the changes were for about a year after the emergence of the COVID-19 pandemic,
this study still contributes to discussing the direction of urban development during the
pandemic. However, further trajectory surveys should be conducted to track the changes
in neighborhood satisfaction after several years beyond the emergence of the pandemic
and to test the relationship with the changes in the status of remote work.
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6. Conclusions

This study tested the relationship between remote work and changes in neighborhood
satisfaction after the emergence of the pandemic and discerned the difference between
remote and nonremote workers, as well as the centrality of areas where they live, in the re-
lationships between geographic accessibility to neighborhood facilities and related changes.
Working remotely was associated with an increase in residents’ neighborhood satisfaction
regardless of the centrality of areas where they live. Remote workers living in single-family
homes were found to be less satisfied with their neighborhoods. Less decrease (or increase)
in geographic accessibility to eating facilities was related to increased neighborhood satis-
faction for both remote and nonremote workers regardless of the centrality of areas where
they live. The findings suggest that geographic accessibility to neighborhood facilities has
remained a factor in improving neighborhood satisfaction even after the emergence of
the pandemic. However, there could be a shift of demand for facilities in central areas to
noncentral areas since the pandemic.
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