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Abstract

In a situation where activities outside the home are greatly restricted due to COVID-19, the desire and preference to use
urban parks with a relatively low risk of infection are increasing. However, it is uncertain whether this leads to an increase
in urban park use. Based on the theory of planned behavior (TPB), this study identifies the behavioral processes for urban
park usage in Seoul under COVID-19 restrictions by analyzing urban residents' decision-making processes through a
survey and structural equation model. The analysis results are as follows: First, as awareness of COVID-19 risks increases,
the need to use urban parks increases while the attitude toward the use of urban parks decreases, leading to a decrease
in park usage time. Second, the convenience and accessibility of urban parks have a positive effect on urban park use.
Third, perceived behavioral control has a positive effect on the attitude toward urban park usage, leading to an increase
in the park usage. Fourth, in terms of park type, users of waterfront parks spend longer times in the parks. The second
through fourth results did not differ before and after COVID-19. These results suggest that when a pandemic is prevalent,
it is necessary to increase accessibility and convenience to satisfy the needs for urban parks and to guide use in a safe
direction. It is also necessary to create urban parks equipped with facilities and environments suitable for the prevention
of infectious diseases. Moreover, by expanding 'risk perception’ into the TPB model, this research provides a conceptual
framework to predict and analyze the decision-making process of urban park users under COVID-19.
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| . Introduction ple have even lost their lives to the virus (as of May 26, 2022).

Many scholars and experts worldwide have pointed to this

As of March 11, 2020, the World Health Organization crisis as a historical turning point in the 21st century, with
(WHO) declared COVID-19 a pandemic. All across the many of them assuming that even after the COVID crisis
world, over 524 million people have been infected by comes to an end, the world will not be able to return to the

COVID-19, and among them, more than 6.28 million peo- way things were before the pandemic (Kim, HS., 2020).
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Indeed, COVID-19 has been transforming the way people
live in urban areas. Notably, given that outdoor leisure
activities outside the home have been significantly limited
due to the pandemic, there has been increasing preference
and demand for the use of urban parks, which involve a rel-
atively low risk of infection. Since the spread of COVID-19,
urban parks have evolved to provide expanded health and
comfort functions (Kirn, YK etal., 2021). In the past, urban
parks were considered to be a space serving as an antidote to
address deteriorated sanitation and the spread of infectious
diseases caused by rapid industrialization during the 19th
century. Now, these classical functions of urban parks are
again at the center of attention (Pae, JH., 2020). This is
because urban parks are now becoming a requirement for
enabling urban activities even in cases of disasters, such as
Covid-19 (Kim, I.H., 2020).

However, the way urban spaces are used varies depending
on when and how infectious diseases occur, such as the scale
of the target country, region, city, the timing of the pan-
demics, community spreads, and mass infection; this also
applies to urban parks. For example, in the early stages of the
COVID-19 crisis, from January to March 2020, the usage rate
of urban parks was found to differ from country to country
depending on the prevention measures implemented by
each country and the level of infection spread. According to
the Google Mobility Report, the usage rate of urban parksin
Korea was 51% higher in the period of March 27-29 com-
pared to January 2020, but in the US, Japan, and Italy, the fig-
ure decreased by 19%, 25%, and 90%, respectively (Lee, H]J.,
2020).1) On the domestic front, the number of visitors to
urban parks in Seoul was found to increase in the period
from January to June of 2020, but the number tended to
decrease in Daejeon during the same period. According to a
big data analysis of the floating population conducted by the
Smart City Department of Daejeon Metropolitan City
(2021), it was assumed that Daejeon citizens refrained from
going outside because they more sensitively responded to
COVID-19. In contrast, in Seoul, which is more densely pop-
ulated, the number of visitors to the Han River Parks rather
sharply increased despite the government's efforts to
enhance prevention measures to suppress the spread of the
virus (()h, S.H.,, 2020). Later, when social distancing was
eased to Level 2, the number of visitors to the Han River

Parks decreased compared to when the level was 2.5 (Kim,
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S.H., 2020). As such, visitor behavioral patterns regarding
urban parks vary depending on the region and the level and
timing of COVID-19 spread.

Furthermore, with the pandemic dragging on, there has
been increased uncertainty in predicting how the way peo-
ple use urban parks will change. However, there is no suffi-
cient empirical research demonstrating in an objective
manner how significantly the COVID-19 crisis has affected
the needs of people to use urban parks or how such deci-
sions are made before they actually use them. In addition,
given that, unlike other disasters, the coronavirus pandemic
has been affecting every aspect of people's lives for an
extended period of time, transforming the way people
behave and the fundamental structure of cities, it is also nec-
essary to conduct research on their attitudes and psychol-
ogy. In fact, urban parks are infrastructure that helps
respond to the spread of infectious diseases in a flexible man-
ner. With the emergence of pandemic-level infectious dis-
eases occuring at ever-shorter intervals, sociopsychological
factors that translate people's needs for urban parks into
actual behavior also need to be discussed at a fundamental
level as well.

Against this backdrop, this study aims to examine how
the decision-making process actually works when people
decide to use urban parks during the COVID-19 crisis, while
identifying factors that affect such decision-making. Fur-
ther, factors to be considered in a new kind of urban park
design and planning in a post-pandemic era will be identified
and discussed from urban-planning perspectives.

To this end, the theory of planned behavior (TPB), which
is widely used for the prediction of human behavior, was
employed to come up with research hypotheses regarding
the relationship between people’s risk perception of COVID-
19 infection and their decision-making processes regarding
using urban parks. A survey was conducted to obtain the
necessary data for analysis; each survey question was asked
twice before and after the COVID-19 outbreak to determine
the effect of the pandemic on the usage pattern of urban
parks. In the present study, structural equation models were
employed to implement an empirical analysis of factors
affecting each individual's decision-making process of
whether to use urban parks, which was considered to have
been affected by the spread of COVID-19, as well as the rela-

tionship among the factors. Among the dependent variables
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of the model, park-use behavior refers to the actual usage
time. In an attempt to determine the effect of the COVID-19
outbreak on people's urban park use behavior, two models
that used the usage time after COVID-19 and the change in
the usage time before and after COVID-19 as dependent

variables, respectively, were used for analysis.

I1. Theory and Literature Review

1. Needs for Urban Parks and Corresponding
Usage Patterns

Urban parks have contributed to creating public spaces to
provide a pleasant environment, improving the quality of
life for every citizen. Notably, various values and benefits
brought by urban parks serve as an effective means to help
meet a variety of desires of each individual and society.
Urban parks significantly vary in terms of values and func-
tions, including societal, eco-environmental, and landscape
functions. From user perspectives, they are considered
important public spaces that directly have influences on the
quality of life for all residents (Kim, M., 2014).

Meanwhile, recent research on urban parks has particu-
larly focused on the development of a sense of community,
among their various functions. Urban parks are physical
spaces where a sense of community arises and thus must be
equipped with community facilities and open spaces of vari-
ous sizes that allow users to meet and communicate with
each other in a comfortable atmosphere. These spaces
should reflect the symbolism and uniqueness involved in
each region, as well as regional characteristics, while
enabling frequent social interactions among the residents
(( Oh, J.H., 2()13). Therefore, planning and design of parks and
green spaces in urban areas require not only comprehensive
approaches from urban-planning perspectives but also a
thorough understanding of the expected usage patterns of
the actual users, that is, the residents of each region, as well
as the expected demand for them (Park, ClIL, 2010).

1) Needs for urban park use

People residing in urban areas often satisty their needs and
desires by visiting urban parks to enjoy nature, watch others
play sports or other activities, or engage in various leisure

activities with other people (Carr et al., 1992). Based on the

Theory of Hierarchy of Needs” by Maslow (1954), Carr et al.
(1992) proposed the five basic human needs” to be consid-
ered in the planning and design of urban parks. Drivers et al.
(1991) insisted that if there is a failure to react to visitors®
needs and preferences, parks may be transferred to unsuc-
cessful and uninteresting places. Thus, the planning and
design of the urban park must reflect the various desires and
preferences of visitors to contribute to its benefits for com-
munities. Matsuoka and Kaplan (2008) reviewed 90 previous
studies focused on how people interact with the urban envi-
ronment to define human needs, preferences, attitudes, and
activities. The authors revealed through the research that
the needs for nature and human interaction” significantly
affected how people used parks and the demand for
high-quality neighborhood parks.

This study assumed that people would desire to use urban
parks despite the risk of COVID-19 infection because their
desire and preference to use them exceeded the perceived
risk of COVID-19. Accordingly, variables of this research
used to evaluate their need for urban park use were designed
based on the needs of residents for urban environments,

proposed by Matsuoka and Kaplan (2008).

2) Usage patterns of urban parks

User behavior and usage patterns must be precisely recog-
nized for urban parks to be sustainable while helping satisfy
the various needs of visitors. In fact, the majority of prior
research has applied surveys to investigate the effects of the
physical environment, functions, and features of urban
parks on the use behavior patterns of visitors. Lee, ].U. (2005)
analyzed patterns observed when people use spaces and
facilities in neighborhood parks from a behavioral approach
and further identified factors that affected accessibility to
parks and the frequency of visits to propose measures neces-
sary to create and maintain urban parks. Kim, H.K. and
Jung, S.W. (2010) analyzed the usage patterns of urban parks,
especially with respect to the frequency of visits or user pref-
erences, identifying the interaction between the physical
environments of parks and the patterns to suggest future
directions in urban park design and planning.

Previous studies focused on the relationship between user
perception of the environment of urban parks and their use
behavior as follows: Rabinowitz (1989) concluded that user

satisfaction or preference for certain environments was
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closely related to attitudes toward the environments, and
this was confirmed by users’ post-use evaluation. Marans et
al. (1981) reported that certain behaviors of each individual
observed in a certain space were affected by various factors,
including their satisfaction with the given environment,
objective features that have influences on the quality of the
environment, and each individual's attitude and evaluation
responding to the above factors. Research related to this
perspective includes the following two studies: Ban, Y.U. et
al. (2008) investigated user satisfaction with large-scale urban
parks, especially with respect to functions of improving
physical health, natural and ecological functions, and social
functions and further analyzed factors that affected satisfac-
tion to propose the necessary conditions for supplying
urban parks. Kim, Y.L (2010) comprehensively analyzed user
satisfaction for parks and factors that were considered
important by the visitors to determine the relationship
between the visitors and the societal and physical environ-
ments exposed to them.

Based on the previous studies described above, it was con-
firmed that need for urban park use, the physical environ-
ment of the parks, and individual perception, attitude, and
evaluation regarding the park environment were closely

related to the users’ behavioral patterns.

2. Change in Usage of Urban Spaces Caused by
COVID-19

The COVID-19 crisis has significantly affected the behavior
and awareness of residents in urban areas, for example, by
expanding the use of outdoor spaces and changing how
people travel and what they do for leisure. Extensive
research regarding this issue has been performed at home
and abroad. On the international front, the following studies
are included in this category: studies on the effect of the
socioeconomic attributes of citizens and environmental
contexts of their residential areas on the access and use of
green spaces (Uchiyama and Kohsaka, 2020), studies on
changes in the perception and importance of urban green
space since the outbreak of COVID-19 (Ugolini et al., 2020;
Grima et al., 2020; and Xie et al., 2()20), a study that numeri-
cally analyzed the accessibility and allocation of public green
space to identify methods for safely making parks and gardens

publicly available for residents (Shoari et al., 2020), a study
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on the impact of COVID-19 on public space (Honey—Ross et
al., 2020), and studies focused on the impact of COVID-19 on
leisure activities (Kim etal., 2020 and Kim and Kang, 2021).

On the domestic front, various relevant studies were con-
ducted using big data analysis. A study that analyzed
changes in the number of visitors to urban parks after the
outbreak of COVID-19 (Park, LK. et al., 2021), a study on
changes in the floating population (ij, Y.etal., 2021), and
astudy on changes in the movement of population and per-
sonal consumption (Kang, T.and Gi, Y., 2020) are included
in this category. Also, Kim, Y.K. et al. (2021) analyzed
changes in usage behavior of neighborhood parks and green
spaces before and after the pandemic to propose strategies
for improving their quality and to proactively respond to
the post-COVID-19 era.

These studies largely demonstrate that the COVID-19 cri-
sis has significantly affected how city residents use given
urban spaces. However, the existing studies have failed to
conduct an in-depth analysis of what motives are behind
such changes and how these motives are then related to the

outbreak of COVID-19.

3. Risk Perception and the Extended Theory of
Planned Behavior (ETPB)

1) Theory of planned behavior (TPB)

In psychology, in which human behavior itself is the main
subject of research, various theories have been developed to
predict how people behave and how decision-making for
such behavior works. Among them, the theory of reasoned
action (TRA) and the theory of planned behavior (TPB),
both proposed by Icek Ajzen, a social psychologist, have
been widely employed to account for the decision-making
processes that occur when individuals intend to conduct
certain activities.

The TRA (Fishbein and Ajzen, 1975), as an early-stage the-
ory, defines attitude, subjective norm, and behavioral inten-
tion as the prerequisite factors affecting the behavior of each
individual. The term ‘attitude’ refers to a person's positive or
negative evaluation of a given subject, and this factor is con-
sidered to be an effective indicator to predict his or her
future action. The subjective norm refers to a person's atti-
tude toward a given act that has been shaped and affected by

other people who are considered significant by the person,
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for example, his or her family, friends, or acquaintances. The
TRA states that a person's attitude does not always coincide
with the way he or she behaves. Meanwhile, the behavioral
intention is considered to be formed based on the interac-
tion between a person's attitude and the subjective norm,
thus contributing to the increasing accuracy of behavior
prediction.

The TRA is a simple and straightforward approach to
accounting for the decision-making process of human
behavior; however, the theory is limited when examining
the behavioral intention and the resultant behavior of indi-
viduals in environments that cannot be controlled by
human will (Xu, H. and Lee, C., 2015). In an attempt to
overcome this limitation, the concept of perceived behav-
joral control (PBC) was incorporated into the TPB (Ajzen,
1991). The PBC refers to the degree to which a person
believes that he or she is conducting a given act within his or
her control. If the perceived level of difficulty is beyond the
person's control, his or her behavioral intention and behav-
ior may not be affected by such control. In short, the TPB
assumes that PBC has a significant impact on intention and
behavior. It is also reasoned that the three factors, attitude,
subjective norm, and PBC, tend to interact. Assuch, the TPB
can be improved in terms of interpretability regarding how
a certain action is performed; by admitting that certain
restrictions exist that may affect the relationship between a
person's intention and the actual behavior conducted by the
person and further extending the theory to include appro-
priate prediction variables. Furthermore, an extended the-
ory of planned behavior (ETPB) has also been proposed,
which provides improved prediction and interpretability for
the decision-making process for human behavior by adding

new variables.

2) Extending the TPB based on risk perception

Risk perception represents the degree of risk intuitively
perceived by a person arising from undesirable causes that
person has already been, or may be, exposed to (Renn and
Rohrmann, 2000). Risk perception can be observed in vari-
ous fields, such as natural disasters, climate change, infec-
tious diseases, terror attacks, and wars, and has thus been at
the center of attention for policymakers or researchers for a
long period of time. The perception of risks is known to be

affected by various factors, including those at the personal

level, such as personal experience, faith, judgment, attitude,
and emotions, as well as social, cultural, and even institu-
tional factors (Cori etal., 2020). Kang, J].W. et al. (2016) con-
cluded that establishing strategies to prevent and respond to
risks must start by gaining a correct understanding of the
risks they were faced with, and the more likely the given risk
is to occur or create negative values, the more intensely it is
perceived by the person.

Pakpour et al. (2020) conducted a study on the effect of the
COVID-19 crisis on the psychological responses of people.
The researchers reported that negative psychological changes
caused by the perception of risks related to COVID-19, anxi-
ety, stress, etc. significantly affected human behavior. The
perception of risks related to infectious diseases, such as
COVID-19, may have effects on not only a person's personal
beliefs, values, and attitudes but also his or her direct behavior
itself (Corietal., 2020). Notably, the perception of risks related
to diseases may serve as a direct motive for preventive mea-
sures to be taken while also affecting various acts to protect
health from risks; thus, careful attention needs to be paid to
this type of risk perception (Schiitz and Wiedemann, 2005).

Meanwhile, several previous studies on the ETPB with risk
perception added as a new variable have focused on deter-
mining the effect of risk perception on major variables of
the TPB, including attitude, subjective norm, and PBC, as
follows: Yoon, S.M. et al. (2010) confirmed that the per-
ceived risk related to overseas travel has significant effects on
people's attitudes. Lee, H.Y. and Kim, N.J. (2017) reported
that the effect of perceiving the risk of fine dust on the atti-
tude and subjective norm toward recreational activities was
significant. Han et al. (2020) employed the ETPB to gain a
clear understanding of the decision-making process of US
travelers to foreign countries when choosing a travel desti-
nation that would be relatively safer than others against the
risk of COVID-19 infection. This study confirmed that the
risk perception of COVID-19 significantly affected the sub-
jective norm, attitude, and behavioral intention of US trav-
elers while they were selecting safer destinations. Kim and
Kang (2021), aimed to determine the relationship between
perceived crowding when using leisure activity spaces, risk
perception of COVID-19, and preventive measures; among
them, risk perception was found to have a significant effect
on leisure activities.

The findings in previous studies on the TPB and risk per-
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ception indicated that risk perception concerned attitude
and behavior, two major variables of the TPB; thus, the risk
perception of COVID-19 was of significance as a variable to
enable the ETPB. Accordingly, in this study, an ETPB with
COVID-19 risk perception added as a new variable was
employed as a framework for analysis (Figure 1).

So far, only a few studies have been conducted on the
application of the TPB for analyzing the usage of urban
parks. This is because, in normal times, human desires natu-
rally cause people to use parks. Thus, in the past, it was less
necessary to study sociopsychological factors that may affect
people's decision-making processes when using urban
parks. However, since the outbreak of the pandemic, air-
borne infection has emerged as a new risk factor, leading to
increased uncertainty in the usage of urban parks over time.

As such, this study differs from previous studies in the
decision-making process of urban park users before and
after the outbreak of COVID-19 and factors affecting such
decision-making, applying the ETPB. Also, this study pro-

poses a conceptual framework to help predict the demand
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for urban parks in conditions with similar perceived risks,
and significant components and directions to be considered

in new guidelines for urban park design and planning.

4. Research Model and Hypotheses

1) Analytical framework of research model

Figure 2 shows the structural relationship between
COVID-19 risk perception, PBC, and the decision-making
process of urban park use and how the convenience, accessi-
bility, and physical characteristics of urban parks affect the
structure.

First, based on the literature reviewed earlier, and TPB, the
decision-making process for urban park use was defined as a
series of steps, as follows: Need for Urban Park Use — Attitude
toward Urban Park Use — Behavior of Urban Park Use. This
process assumed that the need to use a park was first
reflected in the attitude toward using the park, and this atti-
tude then translated into a behavior that led to the actual
use of the park.

Then, as PBC affects attitude and behavior according to
the TPB, PBC of urban park use was added to the analysis as
a variable that may affect attitude and behavior among the
variables of the decision-making process of using urban
parks.

Among the major variables of the TPB, the subjective
norm and behavioral intention were excluded from this
analysis. According to recent research, the effect of the sub-

jective norm on the behavioral intention is smaller when

Urban park
characteristics

Waterfront type
, Mountain type

Decision—making of urban park use

Behavior

(R .

Accessibility

Figure 2. Proposed research model
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perceived behavioral control is larger. Thus, there have been
discussions about reconsidering the role of the subjective
norm (La Barbera and Ajzen, 2()2()). Also, in previous studies
on interpreting eco-friendly or altruistic behavior, the sub-
jective norm was often excluded from the scope of consider-
ation. Accordingly, the effect of subjective norms on neutral
acts, such as the use of urban parks, was considered to be
insignificant.

Meanwhile, in the case of behavioral intention a number
of theories in social psychology, including the TPB, assume
that the intention causes a certain behavior to occur. When
the subject of this paper was considered, survey items that
asked about attitude and intention were similar to each
other, and thus it was difficult to categorize them; and the
purpose of this study was to observe the actual act of using
parks rather than identify the intention of using them. For
those reasons, behavioral intention was also excluded from

the analysis.

2) Extended research model

To establish an extended research model capable of ana-
lyzing the effect of COVID-19 on the decision-making pro-
cess for urban park use. COVID-19 risk perception was added
as a new variable to the basic framework based on the TPB.

In addition, on the basis of the literature review of the use
of urban parks and user satisfaction, the convenience, acces-
sibility, and physical characteristics(facilities and types of
parks) were added as variables to the model because they are
considered to have significant effects on the decision-mak-
ing process for urban park use. It was worth noting that sat-
isfaction was excluded from the scope of analysis. This was
because even though the necessary data to represent the
degree of satisfaction was obtained through the survey, the
survey items were rather similar to those asking about con-
venience; thus, using the two variables in parallel for the
analysis was considered invalid.

A dependent variable of this model was urban park use
behavior, which was used to predict changes in the use of
urban parks after the outbreak of COVID-19. We conducted
two models to compare patterns in the use of urban parks
before and after the COVID-19 crisis. The dependent vari-
ables of each model were urban park usage time after
COVID-19 and change in urban park usage time before and
after COVID-19, respectively.

3) Research hypotheses

In this study, hypotheses were formulated based on the
decision-making process for urban park use, defined above.
The greater the need to use parks, the more positive the atti-
tude toward using them becomes while the COVID-19 crisis
is ongoing. Here, it is assumed that such an attitude is even-
tually put into behavior. In this study, COVID-19 was con-
sidered to have a direct effect on the decision-making pro-
cess. Accordingly, Hypotheses 1, 2, and 3 were formulated.
Hypotheses 4 and 5 are related to the moderating effect of
the convenience and accessibility of urban parks,5> which
were referenced in previous studies reporting that features
and characteristics of parks affected the perception and atti-
tude of individuals (Lee, J.U., 2005; Ban, Y.U. et al., 2008; and
Kim, Y.L etal., 2010).

[Hypothesis 1]
The higher COVID-19 risk perception is, the higher the

need for urban park use will become.

[Hypothesis2]
The higher COVID-19 risk perception is, the more negative

attitude toward using urban parks will become.

[Hypothesis 3|
In the COVID-19 era, higher COVID-19 risk perception will

have a more negative effect on urban park use behavior.

[Hypothesis 4]
The convenience of urban parks will have a moderating

effect on attitudes toward using urban parks.

[Hypothesis 5|
The accessibility of urban parks will have a moderating

effect on urban park use behavior.

lll. Research Data and Methods

1. Survey Design

The necessary data for the analysis were collected through
asurvey and based on existing secondary data. We surveyed
adults aged 19 and over residing in Seoul, who had used

urban parks in Seoul within the last month. This survey was
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conducted online by a survey company for 10 days, from
May 12 to 21, 2()21.6> Among the questionaries answered by
431 respondents, six datasets in which the parks that they
visited did not belong to the category of urban parks7) and 14
datasets in which the respondents were considered to have
answered insincerely were excluded from the analysis. In
total, 411 usable responses for our research were gathered
and utilized in this analysis.

The survey questionnaire, with reference to relevant pre-
vious studies, was designed based on the seven-point Likert
scale to measure factors that may affect the decision-making
process for urban park use. As a result, a total of 53 survey
questions were prepared, as follows: Five questions about
COVID-19 risk perception, eight questions about needs for
urban park use, five questions about attitude toward using
parks, five questions about PBC to use parks, two questions
about behavior of park usage, seven questions about the
convenience of urban parks that the respondent visited, and
three questions about satisfaction are included along with
basic questions and other questions regarding the usage sta-
tus of parks.

As the representative physical characteristics of urban
parks, the park facilities and types of parks were reorganized

based on the 2020 Statistic of Parks in Seoul.

2. Variable Setting and Analysis Method

In this study, seven latent variables were formulated based
on the survey questions, as follows: COVID-19 Risk Percep-
tion (CRP); Attitude, Behavior, and Perceived Behavioral
Control (PBC), which account for the decision-making pro-
cess of urban park use; and Convenience and Satisfaction,
which affect the behavior. In addition, as control variables,
Accessibility, Single (no spouse), One-Person Household
(OPH), Income, and Education, which represent social and
demographic characteristics, were added. The physical char-
acteristics of urban parks were represented by the Facilities
of parks and the types of parks, including Waterfront and
Mountain parks, classified by the geological characteristics
of areas where parks were located.”

As described above, the Behavior of urban park use, the
dependent variable, represents how many hours people
spend using parks; the two models were designed to com-

pare changed patterns in the use of parks after the pan-
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demic. The dependent variables of the first and second mod-
els were usage time after COVID-19 (Usage) and change in
usage time before and after COVID-19 (Change), respec-
tively. To measure the dependent variable, using the fre-
quency of use and staying time in practice, the total annual
usage time was calculated by converting the frequency of
use into the annual frequency and multiplying it by the
average staying time. Items on the questionnaire about the
frequency of use and staying time allowed the respondents
to select the range that best suited them, and these mea-
sures were scored based on the median value of each
selected range. Then, the change in the usage time before
and after COVID-19 was determined by subtracting the total
usage time before COVID-19 from the total usage time after
COVID-19.

To test how each measured item of the questionnaires as
observed variables properly represented the latent variables,
confirmatory factor analyses (CFA) were performed. As a
result, the verified observed variables and latent variables
were applied to structural equation modeling (SEM). SEM
is a statistical method to evaluate the causal relationship and
correlation among variables. This analytical method is capa-
ble of estimating not only the relationship between multiple
independent and dependent variables but also the causal
relationship between the dependent variables in parallel
(Woo, J.P., 2012, p.16). Also, this modeling method is widely
used in research based on the TPB. Considering the purpose
of this study, SEM is a suitable method to trace the paths of
how park users make their decisions, especially under the
influence of COVID-19.

3. Sample Characteristics and Descriptive
Statistics

The demographic characteristics of the respondents were
as follows: In terms of gender, the respondents were com-
posed of 55% (n=225) men and 45% (n=186) women. In
terms of age, 15.6% (n:64) were in their twenties, 18.2%
(n=75) were in their thirties, 18.0% (n=74) were in their
forties, 19.5% (n=80) were in their fifties, and 28.7% (n=118)
were in their sixties or older. By region, among the four
major districts of Seoul,g) 17.8% (n=73) belonged to the
Northwest Region, 32.4% (n=133) belonged to the North-
east Region, 30.2% (n=124) belonged to the Southwest
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Region, and 19.7% (n:81) belonged to the Southeast
Region. These proportions by region were found to be con-
sistent with the actual population distribution. In terms of
marital status, 33.6% (n:138) were single, while 66.4%
(n=273) were married. Among the parks mentioned in the
answers, 30.2% (n=124) were city-type parks,lo) 19.2%
(n=79) were mountain-type parks, and 50.6% (n=208) were
waterfront-type parks.

Descriptive statistics of the analyzed variables are summa-
rized in Table 1. The mean value of total usage time after
COVID-19 was estimated to be 90.65 hours, shorter than the
value of 103.27 hours before COVID-19. Using a t-test, the
results confirmed that this time decrease was a statistically

significant difference, with a t-value of 14.296(p<0.000). All

mean values of CRP measured through the survey were 5.7
or more, indicating that COVID-19 was perceived to be dan-
gerous. The mean values of all Need items were 5.6 or
higher, indicating that users’ needs for parks was largely
high. In the case of Attitude, the means ranged from 4.9 to
5.1, which were relatively lower than values of Need. The
mean values of items regarding PBC were all 5 or more, and
this can be interpreted as the respondents being highly likely
to perceive themselves as being able to use urban parks.
Also, in Convenience, the mean of all items were also 5 or
more, indicating that the respondents evaluated the parks

that they had visited to be highly convenient.

Table 1. Descriptive statistics of the urban park use time

Latent ] " Std. g
variable Observed variable Size Mean dev. Min. Max.
. Total usage time before COVID-19 411 10327 14644 0.75 1456
Behavior of
urban park Total usage time after COVID-19 4117 9065 14534 075 1092
use (hour) Changes in total usage time before and after COVID-19 411 -1263  146.03 -847 975
If COVID-19 _spreads in the community, | try to avoid long stay in indoor 17 575 115 ] 7
spaces outside the home.
on\/lD‘w If COVID-19 spreads in the community, | try to avoid crowded spaces. 411 610 1.01 1 7
ris
perception If COVID-19 spreads in the community, | try to avoid crowded times. 411 5.89 1.05 1 7
If COVID—1 9 spreads in the community, | try to follow standard 217 618 101 ] 7
precautions.
I want to relax and walk in urban parks for physical and mental health. 411 5.82 1.01 1 7
Need for | want to feel the natural environment such as the sounds, scents, and 211 583 100 9 7
urban park textures of nature in urban parks.
use | want to get away from everyday life and have may own time to mediate
4 411 5.60 1.03 1 7
and contemplate in urban parks.
chLiJrr]lgg the COVID-19 Pandemic, | think using urban parks is a happy 211 5.06 195 ] 7
Attitude During the COVID-19 Pandemic, | think positively about using urban 17 507 136 ] 7
parks.
toward urban - : - : -
park use During the COVID-19 Pandemic, | think using urban parks is valuable 217 508 196 ] 7
to me. . .
During the COVID-19 Pandemic, | think using urban parks will bring me 17 491 1130 ] 7
good outcomes.
PEC of I have enough time to use urban parks. 411 5.08 117 1 7
urban park I live in an environment with good access to urban parks. 411 5.36 1.18 1 7
use Overall, I can use urban parks whenever | want. 411 5.40 1.10 2 7
The park | visit most often is reasonably sized for use. 411 5.565 1.05 2 7
Convenience The vp.ark | visit most often is well equipped with the necessary exercise 211 593 116 ] 7
of facilities.
urban park . . .
The park | visit most often provides a full experience of the natural 17 5.30 114 ] 7

environment.
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IV. Results

1. Confirmatory Factor Analysis (CFA)

Prior to the evaluation of the SEM, we conducted confir-
matory factor analysis (CFA) to assess the reliability of
major variables and measurement items and verify the rela-
tionship between observed variables and latent variables.
The results are summarized in Table 2. All of the latent vari-
ables achieved a Cronbach's o value of more than 0.7, con-
firming that all the items were reliable. Indicating acceptable
convergent validity, all the standardized coefficient values of
factor loading for the measurements of five latent variables
were higher than 0.5, and the values of the composite reli-
ability (C.R.) were above 0.7.

To achieve discriminant validity, the average variance
extracted (AVE) value of a latent variable should be 0.5 or

more, and exceed the squared correlation coefficient

between two latent variables. Results of the discriminant
validity are reported in Table 3. As Satisfaction was found to
be highly correlated with Convenience and thus demon-
strated insufficient discriminant validity, it was excluded
from model analysis.“) The correlation coefficient between
all latent variables, except for Satisfaction, was found to meet
the discriminant validity requirements.

Overall, the latent variables CRP, Need, Attitude, PBC,
and Convenience, along with 17 observed variables that
comprise the latent variables, were reliable and achieved
convergent validity and discriminant validity. Thus, it was
confirmed that all these variables were suitable to be
employed in the SEM analysis. To establish the final model,
the CFA results were reflected in the proposed model based
on previous research reviews and hypotheses. Two forms of
the final model were constructed to determine changes in
the usage of urban parks before and after COVID-19, and
perform the SEM accordingly. The first model was designed

Table 2. Result of confirmatory factor analysis for convergent validity

Convergent validity Reliability
sl Observed variable ,
variable Coef. SE AVE CR. Crombachs
. S.E .R. a

If COVID-19 gpreads in the community, | try to avoid long stay in indoor 0739 0025

spaces outside the home.
COVID-19 - - -
risk If COVID-19 spreads in the community, | try to avoid crowded spaces. 0885 0.017 gg53 0882 088
perception  |f COVID-19 spreads in the community, | try to avoid crowded times. 0.830 0.019

If COVID-19 spreads in the community, | try to follow standard precautions. 0.768 0.023

I want to relax and walk in urban parks for physical and mental health. 0.822 0.023
Need for I want to feel the natural environment such as the sounds, scents, and 0861 0022
urban park  textures of nature in urban parks. ' ‘ 0.603 0.817 0.805
use I want to get away from everyday life and have may own time to mediate 0623 0.034

and contemplate in urban parks. ' :

During the COVID-19 Pandemic, | think using urban parks is a happy thing. 0.833 0.017
Attitude During the COVID-19 Pandemic, | think positively about using urban parks.  0.874 0.014
toward : : - : -
urban park ~ During the COVID-19 Pandemic, I think using urban parks is valuable to me. 0.909 0.012 0.758 0926 0925
use i i i ; ; 1 bri

During the COVID-19 Pandemic, | think using urban parks will bring me 0863 0015

good outcomes.
PBC of I have enough time to use urban parks. 0.677 0.032
urban park I live in an environment with good access to urban parks. 0.841 0.024 0593 0.813 0.803
use Overall, I can use urban parks whenever | want. 0.782 0.027

The park | visit most often is reasonably sized for use. 0.734 0.032
Convenience The park | visit most often is well equipped with the necessary exercise 0627 0.038
of facilities. ' ’ 0512 0.758 0.752
urban park . . .

The park | visit most often provides a full experience of the natural 0775 0.031

environment.

14 "=EAE, X573 ®M6S (2022)
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Table 3. Result of confirmatory factor analysis for discriminant validity

. COVID-19 Need for Attitude toward Convenience
Latent variable risk perception  urban parkuse  urban park use PBC ofurbanpark AV
CQVID—] 9 . 1 0.603
risk perception
Need for 0263 (0.513"%) 1 0653
urban park use
urban park use
PBC of urban park use 0.046 (0.215***)  0.318 (0.564***)  0.232 (0.481***) 1 0.593
Convenience of 0.078(0.279"*)  0.32(0.566")  0.192(0.438")  0.46 (0.679*) 1 0.512

urban park

Note: The number in parentheses indicates the correlation coefficient, and the number outside indicates the square of the correlation coefficient.

#p<0.05, ¥p<0.01, **p<0.001

to find the decision-making process for urban park use in
the current situation after the outbreak of COVID-19, with
Usage as a dependent variable. The second model was
designed to compare the behavior of urban park use before
and after the outbreak of COVID-19, with Change as a

dependent variable.

2. Analysis of Urban Park Use Behavior after
COVID-19

The first model with Usage as a dependent variable was
analyzed to track the decision-making process of whether
to use urban parks at the current moment after the out-
break of COVID-19. The fitness of this model™ was consid-
ered to be desirable with (@=319 = 813.25™" RMSEA = 0.062,

CFI=0.877,and TLI = 0.863.

The first model found that the paths connecting Need to
Attitude and Attitude to Usage were both positive (+)
(Figure 3). This result proved the validity of the deci-
sion-making process for urban park use, which was defined
above as the default path of the model, as follows: Need —
Attitude — Behavior. Here, Attitude serves as a parameter
between Need and Usage. This means that the effect of the
need to use urban parks on Usage is further enhanced by
Attitude.

To determine changes in the decision-making process
caused by the pandemic, the effects of major variables on
Need, Attitude, and Usage were examined, as shown in
Table 4. First, in terms of the total effect, CRP was found to

have a positive (+) effect on Need and Attitude but a nega-

o — T
Conve)? |ence\ Accessibility\
COoVID19 Convenience X )
Risk Perceptig Attitude /
T T T
\Sin—lef\ 0.08 0.173** 0.101%*
e — . L e
S o | i
Need 0.394%%* Attitude 0.156%*—— . 0.127**—\Waterfront type
0.066 - (Behavior) "
- . S —— 0,075 _

Education k/ -0.09%

0.499%+* -0.184%%

-0.129%*

!

COVID19
Risk Perceptio

0.277%**

L

(=

Mountain type

0.173**

0.123*+*

0.24%%* Accessibility

Figure 3. Structural model A with path coefficients
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Table 4. Decomposition of total effects for model A

Path Total Direct  Indirect
ggr\c/LDp_t}c?nrlSk — Need 0499 0499 -
Single —  Need -0.126%*  -0.126%* -
oepers Need 0035 0035 .
Income —  Need 0.066 0.066 -
Education —  Need -0.09* -0.09* -
Need — Attitude 0.394%*  (0.394*** -
Sgr\éler?ic?n“Sk — Atitude 0012 -0.184% 0197
PBC —  Attitude 0.277%*  0.277%* -
Accessibility —  Attitude 0.067** - 0.067**
Convenience  — Attitude 0.173*  0.173* -
S%rgsn'enoe — Attitude  0.08 0.08 -
Single — Attitude -0.049** - -0.049**
peperso attitude 0,014 . 0.014
Income — Attitude  0.026 - 0.026
Education — Attitude  -0.035* - -0.035*
Need — Usage  0.061** - 0.061**
Attitude — Usage  0.156**  0.156** -
ggr\égﬂgn”s‘( — Usage -0.127% -0129% 0.002
PBC — Usage 0.216%* 0.173* 0.043**
Accessibility ~ — Usage  0.175"* 0123 0.052**
fiﬁﬁfﬁg"ty — Usage 0.101% 0101%* -
Convenience  — Usage  0.027** - 0.027*
Conenience  , Usage 0012 - 0012
Facilities — Usage -0.064 -0.064 -
Waterfronttype — Usage  0.127**  0.127** -
Mountaintype — Usage 0.075 0.075 -
Single — Usage  -0.008* - -0.008*
ﬁgﬁg}f@” — Usage 0002 . 0.002
Income —  Usage 0.004 - 0.004
Education — Usage -0.006 - -0.006
Accessibility ~ — PBC 0.24%*  0.24%* -

%p<0.1, *p<0.05, **p<0.001
tive effect (-) on Usage. It is worth noting that the total
effect of CRP on both Need and Usage was the same as the

corresponding direct effect in terms of both direction and

16 =EAE, M57H M6s (2022)

intensity. However, the total effect of CRP on Attitude was
found to be positive (+) but statistically insignificant, while
the corresponding direct effect was negative (=) at-0.184and
statistically significant. This was because the corresponding
indirect effect was greater in the opposite direction, i.e.,
+0.197, thus offsetting the contribution of the direct effect.

It was not that CRP did not affect Attitude toward using
urban parks at all; the reality was that the direct and indirect
effects worked in the opposite direction, causing the total
effect to become zero. Overall, effects of CRP on the deci-
sion-making process of urban park use can be interpreted as
follows.

First, the higher the CRPis, the greater Need becomes, but
while people recognize the risk of COVID-19, they tend to
have negative attitudes toward using parks. However, their
needs to use urban parksis very high, and thus their attitude
toward using them ends up being slightly positive. In reality,
however, the fear of COVID-19 exceeds the desire to use
urban parks or the attitude toward using them; this was
considered to be the reason for a reduction in the actual
usage time of urban parks.

Second, PBC was found to have a positive direct and indi-
rect effect on both Attitude and Usage. This can be inferred
as follows: the more people perceive that they are allowed
to use urban parks, the more likely they are to consider the
use of urban parks to be positive, and the greater the actual
duration of using them becomes.

Third, Convenience is an exogenous variable while, at the
same time, serving as a moderating variable between CRP
and Attitude. The total effects of Convenience, as an exoge-
nous variable, on Attitude and the dependent variable Usage
were 0.173" and 0.027", respectively. These results indicated
that the more convenient urban parks were, the more likely
people were to have positive attitudes toward using them,
and, in addition, the moderating effect of Attitude directly
or indirectly affected the increase in actual usage time after
the outbreak of the pandemic. Next, the product of Conve-

. . . 13
nience and CRP, as an interaction term, )

was analyzed to
determine their moderating effect. The results confirmed
that the corresponding total effects were statistically insig-
nificant. This result implied that Convenience played no
role in the process of risk perception affecting people's atti-
tude toward using them.

Fourth, Accessibility is not only an exogenous variable but
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also a moderating variable between Attitude and Usage. As
an exogenous variable, Accessibility was found to have a pos-
itive (+) effect on Attitude, PBC, and U sage. Here, both PBC
and Attitude serve as mediating parameters while having an
indirect effect on the path from Accessibility toward Usage.
Accordingly, the corresponding total effect was found to be
0.175"* as a result of the direct effect (0.123") combined
with the indirect effect (0.052"). This result suggests that the
higher Accessibility is, the more capable people are of deter-
mining whether they are allowed to use the park. As a
result, they tend to have more positive attitudes toward
using it, and this also leads to an increase in the duration of
using the park after the outbreak of COVID-19. Further-
more, the interaction term of Accessibility as a moderating
variable was found to have a value of 0.101™, which is statisti-
cally significant. This result suggests that Accessibility posi-
tively affects people's attitudes toward using them, possibly
increasing the duration of their use as well.

Finally, the social and demographic characteristics, which
control Need, and the physical characteristics of urban
parks, which control Behavior, were analyzed. As a result,
Single and Waterfront were found to have significant effects
on Usage. The total effect of Single on the overall deci-
sion-making process was found to be negative (-). This
means that married persons have a greater desire to use
urban parks with more positive attitudes toward using
them compared to single persons. This is why the usage
time increased among married persons after COVID-19. The
total effect of Waterfront on Usage was found to be positive
(+). Tt can be reasoned that the type of waterfront park posi-
tively affected the decision-making process because even
before the outbreak of COVID-19, people preferred water-
front-type parks to mountain-type parks.

As such, the following seven variables were found to have
significant effects on the path toward the decision to use
urban parks: CRP, PBC, Convenience, Accessibility, Accessi-
bility (moderator), Single, and Waterfront.

Simply put, these variables are factors affecting the usage
of urban parks at the current moment, when COVID-19 is
spreading widely. However, it is also necessary to determine
whether these variables had such significant effects even
before the pandemic or whether the COVID-19 crisis has
caused the variables to be as influential as they are now. To

this end, the results discussed above should be compared

with these factors obtained by the second model regarding

changes in usage patterns caused by COVID-19.

3. Analysis of Changes in Usage of Urban Parks
Caused by COVID-19

To analyze changes in the usage of urban parks before and
after the outbreak of COVID-19, the second model includes
Change as a dependent variable. Here, if the dependent vari-
able exhibits the equivalent statistical significance and the
same-sign coefficient in both models, the variable is consid-
ered to have a significant effect on causing changes in usage
patterns under the influence of the COVID-19 pandemic. In
contrast, if the statistical significances, along with the coeffi-
cient signs, do not coincide in the two models, the corre-
sponding variable may be interpreted as a universal, com-
mon factor that has affected the usage of parks at all times,
regardless of COVID-19. The fitness of this model was consid-
ered to be desirable with (@r=319=802.77"", RMSEA=0.062,
CFI=0.878, and TLI=0.864.

The results obtained from the second model confirmed
that CRP was the only variable that significantly affected the
decision-making process after the outbreak of the pan-
demic, as shown in Table 5. The total effect of CRP on Need
and Attitude was all positive (+) but negative (-) on
Change, showing same patterns observed in the results of
the first model. These results derived from the comparison
of the two models implied that there were changes in the
park-use behavior of people after the outbreak of COVID-
19, as follows: Similar to the analysis of the first-model
results, perceiving COVID-19 as a risk factor enhances peo-
ple's desire to use urban parks while inducing them to have
more positive attitudes toward them, but this eventually
leads to a reduction in the park-use time.

Next, the decision-making process for urban park use was
examined. As previously discussed, the path of Need —
Attitude — Behavior was valid for the first model, butin the
second model, the coefficient for the path from Attitude to
Change was found to be statistically insignificant (Figure 4).
For that reason, Attitude as a mediator is not able to account
for the relationship between Need and Change. This means
that the positive relationship between the need to use urban
parks and the attitude toward using them holds regardless
of external risk factors, e.g., COVID-19.
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Table 5. Decomposition of total effects for model B

Path Total Direct Indirect
ggr\éle%t}c?nmk — Need 0.5 0.5
Single —  Need -0.125%*  -0.125**
epersh  — Need 0035 0035
Income —  Need 0.067 0.067
Education —  Need -0.09* -0.09*
Need — Attitude  0.395%** (0.395***
Sgr\c/'e%ﬂgn“* — Attitude  0.013  -0.184% 0197+
PBC — Attitude 0.276%*  0.276%°**
Accessibility ~— — Attitude  0.066™* 0.066™*
Convenience ~ — Attitude 0173  0.173**
S%rgsn'enoe — Attitude  0.08 0.08 -
Single —  Attitude -0.049** -0.049**
onepersof - atitude 0,014 0.014
Income — Attitude  0.026 0.026
Education — Attitude  -0.035* -0.035*
Need — Change  0.029 0.029
Attitude — Change 0.074 0.074 -
ggr\c/'e%t}gnmk — Change -0.162%* -0.163*  0.001
PBC — Change 0.086 0.066 0.02
Accessibility ~ — Change  0.021 0.001 0.21
fictfifjébe'“ty ~ Change 0006 0006
Convenience  — Change  0.013 0.013
S%?F?”'e“ce ~ Change 0.006 0.006
Facilities — Change  0.007 0.007
Waterfronttype — Change  -0.002 -0.002
Mountaintype — Change -0.023 -0.023
Single — Change -0.004 -0.004
EQSS%‘EEB” — Change  0.001 0.001
Income — Change  0.002 0.002
Education — Change -0.003 -0.003
Accessibility ~ — PBC 0.239%**  0.239*** -

*p<0.1, #p<0.05, *+p<0.007
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Further, it can also be inferred that indirect paths through
which other variables move toward Change through Atti-
tude as a mediating agent are not statistically valid. Such
variables include those except for CRP, as follows: PBC, Con-
venience, Convenience (moderator), Accessibility, Single,
OPH, Income, and Education. Among them, PBC, Conve-
nience, Accessibility, and Single were valid for the first
model but not for the second model. Waterfront was also
not valid for the second model. As such, some of the vari-
ables were found to be valid for the first model but not for
the second model, and this implies that the effects of these
variables on the park-use time remain the same regardless of
the spread of COVID-19. In contrast, insignificant variables
in both models, including Convenience (moderator), OPH,
Income, Education, Facilities, and Mountain may be inter-
preted as factors that do not affect the decision-making pro-

cess of using parks.

4. Sub-conclusion

Changes in the decision-making process for urban park
use caused by the outbreak of the pandemic were analyzed
and the results can be summarized as follows: First, CRP was
found to be the only factor that significantly reduced park
use after the outbreak of COVID-19. In fact, perceiving
COVID-19 as a risk factor enhanced people's desire to use
parks. However, CRP has strong negative influences on both
Attitude and Behavior, exceeding the effect of Need on
Behavior. Eventually, total effect of CRP on Behavior
becomes negative and thus reduce the actual park-usage
time. Second, PBC, Convenience, Accessibility, Single, and
Waterfront were categorized as factors whose effect on the
decision-making process remained the same regardless of
COVID-19. These factors did not cause any further increase
or decrease in the actual park-use time after COVID-19, but
given that these variables have positively affected using
behavior in a steady manner since the time even before the
outbreak of COVID-19. Thus, they should be considered in
the future planning of urban parks. Third, OPH, Income,
Education, Facilities, and Mountain were found to intrinsi-
cally have no intrinsic effects on the decision-making pro-
cess. Fourth, as demonstrated in the basic path of the analy-
sis model, the decision-making process of using parks fol-

lowed the path of Need — Attitude — Behavior. Further, it
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Figure 4. Structural model B with path coefficients

was also confirmed that PBC had a significant effect on this
process. These results clearly demonstrate that PBC has con-
tributed to improving the prediction accuracy and account-
ability for the decision-making process in an environment
where infectious diseases, such as COVID-19, are spreading.

Based on the results above, the research hypotheses pro-
posed in Chapter II were verified as follows. Among the
hypotheses regarding the effect of the CRP on the deci-
sion-making process for urban park use, Hypotheses 1 and 3
were accepted, but Hypothesis 2 was rejected. In both mod-
els, CRP was found to have a positive effect on Need. Thus, it
is true that perceiving COVID-19 as a risk factor enhances
people's desire to use parks (Hypothesis 1 accepted). Next, it
was also assumed that the higher the CRP was, the more
negative Attitude would become due to the fear of infec-
tion. In reality, however, the direct effect of CRP on Attitude
was negative, but this effect was offset by the indirect positive
effect arising from the enhanced desire to use urban parksin
both models. Overall, the effect of CRP on Attitude was
found to be statistically insignificant (Hypothesis 2 rej ected).
Meanwhile, the total effect of CRP on the dependent vari-
able of both models were all in the negative (=) direction.
These results demonstrated that the actual park-usage time
decreased after the outbreak of COVID-19 (Hypothesis 3
accepted).

Among the hypotheses regarding the moderating effect
of Convenience and Accessibility of urban parks, Hypothesis

4 was rejected, but Hypothesis 5 was accepted. In the analy-

sis, interaction terms were created to determine whether
the moderating effect of Convenience affected the relation-
ship between CRP and Attitude; in both models, these inter-
action terms were found to be statistically insufficient. Thus,
it was confirmed that Convenience had no effect on the
process in which the perception of COVID-19 as a risk factor
affected people's attitude toward using urban parks
(Hypothesis 4 rejected). In contrast, the moderating effect
of Accessibility on Attitude and Behavior was found to be
statistically significant. Similarly, an interaction term was
created to determine the moderating effect of Accessibility,
but the term was found to be valid for the first model only.
This means that Accessibility as a moderator is considered to
be the factor affecting park usage, which remains the same,
i.e., positive, regardless of the spread of COVID-19. In fact,
positive effect which Attitude has on Behavior may vary
depending on the degree of accessibility of parks. Simply
put, the better accessibility of parks, the greater positive
effects of attitude on using parks become (Hypothesis 5

accepted).
V. Conclusions

1. Summary and Implications

Since the outbreak of COVID-19, leisure activities in out-
door facilities have been significantly limited, and, in

response, there has been an increasing desire and preference
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for the use of urban parks, which have relatively low infec-
tion risks. However, with the pandemic dragging on, there
has been increased uncertainty in predicting how the way
people use urban parks will change going forward. Given
that urban parks are infrastructure that helps respond to
the spread of infectious diseases in a flexible manner, it is
necessary to discuss what sociopsychological factors trans-
late people's desire to use urban parks into actual action at
the fundamental level. This study aimed to determine what
factors had affected changes in the decision-making process
of using urban parks since the outbreak of COVID-19. To
this end, two of structural equation models were designed
based on the theory of planned behavior and employed in
the analysis. The two models used the usage time after
COVID-19 and the change in the usage time before and after
COVID-19 as dependent variables, respectively. The results
obtained from both models were compared to analyze
changes in the decision-making process before and after the
outbreak of COVID-19.

The major findings of the present study are as follows:
First, COVID-19 risk perception was found to have a signifi-
cant effect on the decision-making process, the desire to use
them, and the attitude toward using them, eventually
affecting the actual park-use time. The higher the risk per-
ception of COVID-19 is, the higher the desire to use urban
parks becomes; this induces people to have more positive
attitudes toward using them. Nonetheless, in a situation
where the infectious disease was spreading, the fear of infec-
tion was considered to be greater than the desire to use
urban parks, and thus the park-use time was found to
decrease accordingly. As such, the risk perception of
COVID-19 may have a positive effect on the desire to use
urban parks, along with people's attitudes toward using
them, butits effect on actual park-use behavior was found to
be negative. This contradictory phenomenon may be
attributed to the limitations of individual urban parks, or
this could also be due to the failure of urban parks of today
to be perceived as a safe haven. Thus, urban parks should be
able to satisfy the needs of city residents even in the presence
of infection risk factors to respond to another infectious dis-
ease outbreak in the future. Planning and design of urban
parks are needed to encourage all visitors to use it in a safe
way.

Second, in times of the pandemic, accessibility and conve-

20 "=EAE, M57H Mes (2022)

nience of urban parks, perceived behavioral control regard-
ing the use of urban parks, and waterfront-type parks were
derived as factors to be considered in the planning and
design of urban parks. It was found that accessibility and
convenience did not contribute to further increasing the use
of urban parks compared to the level before COVID-19.
Notably, the difference in convenience among urban parks
was not large enough to affect the degree of satisfaction of
park visitors with various needs. Thus, it can be inferred that
convenience is not an important factor to be considered
when people decide to visit urban parks. However, both
accessibility and convenience do directly or indirectly
increase the use of urban parks regardless of the influence of
COVID-19. When parks, are more convenient, people are
more likely to have positive attitudes toward them, thus
leading to increased use of them. Therefore, the provision of
parks equipped with various conveniences will positively
affect people's park-use behavior. In addition, better accessi-
bility not only directly encourages the use of urban parks
but also, as a moderator, indirectly enhances the positive
effects of attitudes toward using them on the behavior of
using parks through perceived behavioral control. Thus,
continuous efforts to improve the accessibility of urban
parks should be made.

Third, perceived behavioral control was found to induce
people to have more positive attitudes toward using urban
parks regardless of influences from COVID-19, and this
eventually led to an increase in the park-usage. This means
that when people increasingly perceive themselves to be in a
position to easily and comfortably use parks, they tend to
visit them more frequently and stay longer as well. There-
fore, it is important to create an environment where people
can perceive parks as highly accessible and easy-to-visit
places even while recognizing the risk of infection. It is also
necessary to ensure that people perceive parks as safe even
when their environment and facilities are used by a number
of visitors at the same time.

Finally, waterfront-type parks provide greater accessibility
to more people because they are generally surrounded by a
larger area of the external environment compared to city-
type parks of the same size. These parks also allow visitors to
move freely and smoothly without congestion. Thus, it is
necessary to find ways to create urban parks that share such

characteristics of waterfront-type parks to improve accessi-
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bility and the flow of visitors. In line with the ongoing efforts
to create a green network within urban spaces in the era of
infectious diseases, urban parks are expected to play a critical
role in implementing flexible urban planning going for-

ward.

2. Significance and Limitations

The present study developed structural equation models
for changes in the park usage time after COVID-19 and
change in usage time before and after COVID-19 as depen-
dent variables and employed them to identify factors that
affected the decision-making process of using urban parks;
this was done while analyzing changes in the decision-mak-
ing process after the outbreak of COVID-19. The present
work is an early-stage study that explores the effect of the
risk of infection on the usage of urban parks at the level of
the decision-making process. This study is significant in that
it has empirically verified how individuals' decision-making
processes actually translate into action after the outbreak of
COVID-19. To be more speciﬁc, from practical perspectives,
factors that had continuously affected the usage of urban
parks regardless of external factors, such as COVID-19, were
identified, and the necessary factors and directions to be
considered in the development of guidelines for the plan-
ning of urban parks were also proposed. From theoretical
perspectives, it was found that perceived behavioral control
regarding the use of urban parks directly or indirectly
affected people's attitudes and actual park-use behavior.
Based on this interpretation, it was also confirmed that the
theory of planned behavior was suitable for determining
how risk perception would affect people's behavior.

Notably, an attempt was made to incorporate the concept
of risk perception into the theory of planned behavior to
provide a conceptual framework capable of predicting and
analyzing the decision-making process in the era of infec-
tious diseases. With new infectious diseases expected to
occur more frequently going forward, the major findings of
the present study can be used to induce people to use urban
parks in the desired manner based on a clear understanding
of the psychology of individuals in order to more effectively
respond to future natural disasters like COVID-19.

Despite its contributions, this study has limitations, as fol-

lows: First, the nature of the virus evolving over time with

the COVID-19 crisis dragging on was not considered in the
present study. The relationship between the transmissibility
and fatality of the virus and the use of urban parks was also
not taken into account. From an analytical perspective, the
park-use behavior was measured based on the frequency of
visits and staying time only, thus failing to reflect various
aspects related to the use of parks, such as what activities are
conducted in parks or whom they are with during their visit
to parks. In addition, the accessibility index was measured
through the survey by asking the respondents about the
time taken to reach the park from home. Thus, this result
may not be consistent with official indices for the accessibil-
ity of parks. Further, in an attempt to analyze the difference
before and after the outbreak of COVID-19, the respondents
were asked to answer the questions while recalling past
events. This is also considered to have led to a decrease in the
accuracy of the collected data. Second, with the outbreak of
COVID-19, non-contact interactions have become part of
life, and thus it is important to examine how urban parks
have contributed to the formation of a sense of community,
but this study was not able to examine this issue. In fact, the
survey included questions related to this issue, but the con-
firmatory factor analysis concluded that they were statisti-
cally invalid. Thus, these data were excluded from the mod-
eling analysis. A future study should be able to analyze more
in-depth the urban park-use behavior of people and the
resultant effect under the influence of infectious diseases
through a more sophisticated, specific research design while
considering the limitations of the present study. It is desired
that the major findings of the present study lay the ground-

work for such future research.

Note 1. Given that changes in the use pattern of parks may also be
attributable to seasonal factors, it is difficult to attribute the
observed changes exclusively to the effect of COVID-19. Thus,
careful attention needs to be paid to the interpretation of this
result. In an attempt to control the effect of seasonal factors,
the Google Community Mobility Report was employed. The
report described that the use of outdoor parks in Korea as of
the current period (January 3 to February 6, 2020) was 15%
lower compared to the level measured during the same period
of the previous year (Park, |.K. et al., 2021). This result was
consistent with the reduction in the park-use time observed in
the present study.

Note 2. The theory hierarchically organizes the five different levels
of human needs in order of importance, as follows: Level 1
(Physiological human needs), Level 2 (Security needs), Level
3 (Social needs), Level 4 (Esteem needs), and Level 5 (Self-
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Note 3.

Note 4.

Note 5.

Note 6.

Note 7.

Note 8.

Note 9.

actualization needs).
Comfort, relaxtion, discovery, and passive and active engagement
with the natural environment are included in this category.
The nature needs include 1) Contact with nature, 2) Aesthetic
preference, and 3) Recreation and play. The human-interaction
needs include 1) Social interaction and privacy, 2) Citizen
participation in the design process, and 3) Sense of community.
The moderating effect refers to an effect that a moderating
variable has on the process by which an independent variable
affects the corresponding dependent variables. This moderating
effect may affect the effect of an independent variable on the
dependent variables in terms of degree, coefficient sign, or
intensity (Lee, H.K, 2018, p. 391). For example, a moderating
variable is capable of enhancing or weakening the relationship
between independent and dependent variables. It is also possible
to turn a positive (+) effect into a negative one, or vice versa (Woo,
JP,2012,p.394).
The survey items regarding the use of urban parks were carefully
designed to ensure that the effect of seasonal factors could be
excluded, and the answers would not be affected by the specific
characteristics of COVID-19 that may vary over time. Their
habitual behavior patterns were examined by calculating the
annual frequency of park use and the annual use time while also
determining how these patterns had changed since the outbreak
of COVID-19.
Only those designated as urban parks under the Act on Urban
Parks, Green Areas, Etc. were considered in the present study.
In the survey, the respondents were not asked what type of park
they used. Instead, they were asked to write down the location
and name of the parks that they frequently visited. Based on
these answers, the parks that the respondents mentioned were
categorized as urban parks or non-urban parks. Among the 411
urban parks included in the standard dataset, the number of
small-scale parks with an area of less than 100,000 was 38.
These parks were initially excluded from the analysis due to
concerns that they may differ from the others in some aspects.
However, it was confirmed that the inclusion of these items did
not make any difference in the results. Thus, these small-scale
parks were also eventually included in the scope of analysis.
The variables waterfront type and mountain type were dummy
variables whose reference group was the city-type park.
1) Northeast Region: Dobong-gu, Nowon-gu, Gangbuk-gu,
Seongbuk-gu, Jungnang-gu, Dongdaemun-gu, Seongdong-gu,
and Gwangjin-gu. 2) Southeast Region: Seocho-gu, Gangnam-gu,
Songpa-gu, and Gangdong-gu. 3) Northwest Region: Eunpyeong-
gu, Seodaemun-gu, Mapo-gu, Jongno-gu, Jung-gu, and Yongsan-
gu. 4) Southwest Region: Gangseo-gu, Yangcheon-gu, Guro-gu,
Geumcheon-gu, Yeongdeungpo-gu, Dongjak-gu, and Gwanak-gu.

Note 10. The variable City-Type Park’ is the reference group of the

dummy variables Waterfront type and Mountain type, and this
variable was not used in the actual analysis.

Note 11.In the design of the survey, the variable Convenience was

intended to represent the cognitive aspect of individuals
concerning the physical environment. The variable Satisfaction
was intended to represent individual evaluation. Considering the
relationship between two entities, if the two are satisfied with
each other, then this will naturally lead to the establishment of
trust. Therefore, the correlation between these two constructs
turns out to be high, and this means that their discriminant
validity is rather low (Woo, J.P, 2012, pp.177-178).

Note 12. In the present study, the fitness of the model was determined

based on the following indices: x* (absolute fit index), root mean
squared error of approximation (RMSEA), goodness of fit index
(GFI), Tucker-Lewis index (TLI), and comparative fit index (CFl).
The p-value of each fitness index is recommended to meet the
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following requirements: x*>0.05, RMSEA<0.05(moderate) and
0.08(good), CFI1=0.9, and TLI=0.9.

Note 13. To analyze the moderating effect of variables, an interaction

10.

term, that is, the product of the independent and dependent
variables, needs to be created. If the value of this interaction
term is statistically significant, then the moderating effect
exists.

References

. Ajzen, L, 1991. “The Theory of Planned Behavior”, Organiza-

tional Behavior and Human Decision Processes, 50(2): 179-211.

. Ban, Y.U, Youn, |.S,, Jung, ].H., Lee, T.H., Jung, H.K,, and

Baek, ].I,, 2008. “Analyzing the User’s Behavior and the Satis-
faction Level of a Multi-Regional Urban Neighborhood Park:
Focused on Gooryong Park in Cheongju City”, Journal of The
Korean Urban Management Association, 21(3): 185-203.

W3 854 S oo 5 AT WL, 2008, I
222l 3910 ol gAle) 9 RHEE A HEAS] TEEL o
Ao 2” T AIRAEE, | 21(3): 185203,

. Carr, S., Francis, M., Rivlin, L.G., and Stone, A.M., 1992. Public

Spaces, New York: Cambridge University Press.

. Cori, L., Bianchi, F., Cadum, E., and Anthonj, C., 2020. “Risk

Perception and COVID-19”, International Journal of Environmental
Research and Public Health, 17(9): 3114.

. Drivers, B.L., Brown, P.J., and Peterson, G.L., 1991. Benefits of

Leisure, Pennsylvania: Venture Publishing.

. Fishbein, M.A. and Ajzen, 1., 1975. Belief. Attitude, Intention,

and Behavior: An Introduction to Theory and Research, MA: Addi-
son-Wesley.

. Grima, N., Corcoran, W., Hill-James, C., Langton, B., Som-

mer, H., and Fisher, B., 2020. “The Importance of Urban
Natural Areas and Urban Ecosystem Services during the
COVID-19 Pandemic”, PLoS ONE, 15(12).

. Han, H., Al-Ansi, A., Chua, B.L., Tariq, B., Radic, A., and Park,

S.H., 2020. “The Post-Coronavirus World in the International
Tourism Industry: Application of the Theory of Planned
Behavior to Safer Destination Choices in the Case of US Out-
bound Tourism”, International Journal of Environmental Research
and Public Health, 17(18): 6485.

. Honey-Rosés, J., Anguelovski, I., Chireh, V.K., Daher, C., van

den Bosch, C.K., Litt, ].S., Mawani, V., McCall, M.K., Orel-
lana, A., Oscilowicz, E., Sanchez, U., Senbel, M., Tan, X., Vil-
lagomez, E., Zapata, O., and Nieuwenhuijsen, M.J., 2020. “The
Impact of COVID-19 on Public Space: An Early Review of the
Emerging Questions — Design, Perceptions and Inequities”,
Cities & Health, 5: S263-279.

Kang, J.W,, Lee, AR, and Kim, B.S., 2016. “Improving Secu-
rity Awareness about Smishing through Experiment on the
Optimistic Bias on Risk Perception”, Journal of the Korea Insti-
tute of Information Security & Cryptology, 26(2): 475-487.



An Extended Theory of Planned Behavior Approach to Analyzing Decision-Making Processes for Urban Park Use under COVID-19 in Seoul

11.

12.

14.

15.

16.

17.

18.

20.

7Aool 4R, 2016, "SI A MY AL 5
0|

Sk An]A] HoRIA] ZiAL”, T H B &8} =iR] , 26(2): 475487,

Kang, T.G. and Gil, Y.M., 2020. “A Mobile Big Data Analysis
of Changes in Population Movement and Personal Con-
sumption after COVID-19”, KOSTAT Plus, 2: 37-45.
77 - Afm, 2020, “HEEY HlglolE| R 2 AEUH9 WY &
Qlrol gt 7HQl axn] WY, TEAIZ 22, 21 3745.

Kim, H.K. and Jung, S.W., 2010. “An Analysis of the Behavior
Pattern of User for Open Space in the Urban Park ~Focused
on the Seoul Forest=", Journal of the Architectural Institute of
Korea Planning & Design, 26(11): 37-44.

Aa7- 7844, 2010 “EAEH W eEAFH 0] oG} FYE
A e w2 AR RS =2y AEAL,
26(11): 37-44.

. Kim, H.S., 2020. “How Are Cities Going to Change after

COVID-19?", Planning and Policy, 464: 2-4.
AR, 2020, “F2U o] &, A= o FA WSk, TR E
464: 24.

Kim, LH., 2020. Infrastructure Construction Plan for Resilient Ur-
ban Recovery, The Seoul Institute.

AR13], 2020, A EASES Q19 Qlazet L5, A
AT,

Kim, M.J,, 2014. “Impact on Settlement Consciousness from
Regeneration of Park and Green Space at Deteriorated Resi-
dential Areain Busan”, Journal of The Korean Housing Association,
25(6): 85-92.

AEA, 2014, “=EFAR] FH=ATLIAGO] G240 1]
A= Qg -FAE $UF S5 FAXE TR, AT
=530, 256): 8592

Kim, S.H., 2020, September 16. “The Third Day of Easing
Social Distancing--- Citizens Rarely Come to Han River
Park”, TBS News.

AR, 2020.9.16, “AHe]H 7E)F7] ek AREA - SPEsl

ARIE EREE TBS 72,

—

Kim, Y., Cho, S., Kwon, O., Yoo, Y., and Choi, G., 2021. Strate-
gies for Improving Neighborhood Parks and Green Spaces for the post-
COVID-19 Era, Architecture & Urban Research Institute.
A= 2t Aot fole- 27k, 2021, TRAE A=24
Al o] e F-ed=A] A Bl ASShaT

Kim, Y.I, Kim, J.G., An, ].S., and Choi, A.H., 2010. “Citizen
Satisfaction Model for Urban Parks and Greens —A Transac-
tional Approach in the Case of Anyang City, Korea~", Journal
of the Korean Institute of Landscape Architecture, 38(3): 62-74.
252 2T QE- Holal, 2010, “EAIBY 2] ARl
2% vy olPIE AR o Rd da, reEzses)
A1, 38(3): 62-74.

. Kim, Y.J. and Kang, S.W., 2021. “Perceived Crowding and

Risk Perception According to Leisure Activity Type during
COVID-19 Using Spatial Proximity”, International Journal of
Environmental Research and Public Health, 18(2): 457.

Kim, Y., Cho, ].H., and Kang, S.W., 2020. “Study on the Rela-
tionship between Leisure Activity Participation and Wearing
a Mask among Koreans during COVID-19 Crisis: Using TPB

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Model”, International Journal of Environmental Research and Public
Health, 17(20): 7674.

Kim, Y.R., Yoon, ML.S., and Lee, H.R., 2021. A Big Data Analy-
sis of Floating Population Network in the Seoul Metropolitan Area in
the COVID Era, Suwon: Gyeonggi Research Institute.

HET wrll&- olalE, 2021, THIH OIS o8] L=t Alh
T T HEYT 24, e A7

La Barbera, F. and Ajzen, I, 2020. “Control Interactions in the
Theory of Planned Behavior: Rethinking the Role of Subjec-
tive Norm”, Europe’s Journal of Psychology, 16(3): 401-417.

Lee, H.K., 2018. Mediation Analysis, Moderation Analysis and
Moderated Mediation Analysis Using M Plus, Paju: Shinyoungsa.
o]F, 2018. "MPlusE °I-8-3 v axel 2d a3l 24
oI, T AL,

Lee, H.Y. and Kim, N.J., 2017. “The Impact of Fine Particular
Matter Risk Perception on the Outdoor Behavior of Recre-
ationists: An Application of the Extended Theory of Planned
Behavior”, Journal of Tourism Sciences, 41(7): 27-44.
oldY - AHZE, 2017, “HAHA] A Zto] oprojz| A
o] Fojxte] dYFel M= FFF: 2 AgPsolEs A
|7, TIRgshlt,, 4107): 2744

Lee, ].U., 2006. “An Analysis on the Use Behavior and Space
Preferring Primary Factors of the Vicinity Park within the
Land Development Plan Site”, Master’s Dissertation, Kyung-
pook National University.

o171, 2006, “BAEARIAI elEele] ol dee) W Bk
A5 291 BA, ekl AR,

Marans, R.W., Spreckelmeyer, K.F., and University of Michigan,
1981. Evaluating Built Environments: A Behavioral Approach, Ann
Arbor: Survey Research Center, Institute for Social Research,
University of Michigan.

Maslow, A.H., 1954. Motivation and Personality, New York:
Harper and Brothers.

Matsuoka, R.H. and Kaplan, R., 2008. “People’s Needs in the
Urban Landscape: Analysis of Landscape and Urban Planning
Contributions”, Landscape and Urban Planning, 84(1): 7-19.

Oh, J.H., 2013. “Planning Elements of Community Vitaliza-
tion for Social Sustainability in Residential Area: Focused on
Residential Development Districts in Gwangju”, Master’s
Dissertation, Chonnam National University.

Q23, 2013, “FARY AR A X485 g AU E 2435}
AY Q4 FFF9A] BRPIIR S S0 RT, At
AAEF =

Oh, S.H., 2020, September 8. “The Number of Visitors to Han
River Park Surged Due to The Balloon Effect of 2.5 Stages
of Social Distancing---. Starting Today, The Park Is Closed”,
Sedaily.

L5, 2020.9.8. “ARRA ARl 2,59 SRR Sy
QA F5 o B ) WU A4, 27

Pae, J.H., 2020. “Urban Park after COVID-19”, LAK (Landscape
Atrchitecture Korea), 385(5): 10-11.

Hi7d g, 2020, T2 o] 30] A", BT ), 385(5):
10-11.

Journal of Korea Planning Association Vol.57, No.6 (2022)

23



Jeong, Kyuri- Park, In Kwon

32.

34.

35.

36.

37.

38.

Pakpour, A.H., Griffiths, M.D., Chang, K.C., Chen, Y.P., Kuo,
Y.J., and Lin, C.Y., 2020. “Assessing the Fear of COVID-19
among Different Populations: A Response to Ransing et al.
(2020)”, Brain, Behavior, and Immunity, 89: 524-525.

Park, C.L, 2010. “A Study on Expansion of Urban Park and
Green Belt based on Residents’ Attitude of Park and Green
Belt”, The Journal of Korean Institute of Forest Recreation, 14(3):
28-36.

B3Ol 2010, “FRe] FHEAIA] T EAT U=
A, R FetElAlL, 140): 28-36.

Park, 1.K., Chung, L.R., Oh, D.W., and Jung, Y.R., 2021.
“Changes in the Number of Urban Park Users Due to the
Spread of COVID-19: Time Series Big Data Analysis”, Journal
of the Korean Regional Science Association, 37(2): 17-33.

greld- Aold - etk - Aell™, 2021, “COVID-19 EHite] up2
TAFH o] 8&F 4=0] W3k AAY BlElolE &AT, TR A
T, 37Q2): 17-33.

Rabinowitz, H.Z., 1989. “The Uses and Boundaries of
Post-Occupancy Evaluation: an Overview”, in Building Evalu-
ation, edited by Preiser W.F.E., New York: Springer.

Renn, O. and Rohrmann, B., 2000. Cross-cultural Risk Percep-
tion: A Survey of Empirical Studies, Dordrecht: Kluwer.

Schiitz, H. and Wiedemann, P.M., 2005. “The Precautionary
Principle: Schiitz and Wiedemann Respond”, Environmental
Health Perspectives, 113(8): A510.

Shoari, N., Ezzati, M., Baumgartner, J., Malacarne, D., and
Fecht, D., 2020. “Accessibility and Allocation of Public Parks
and Gardens in England and Wales: A COVID-19 Social Dis-
tancing Perspective”, PLoS One, 15(10).

. Smart City Division, City of Daejeon, 2021. Analyzing the

Characteristics of Urban Parks Users before and after COVID-19
Using Big Data of Floating Population, Science and Industry
Department, City of Daejeon, Inside Report No. 528.

Al AnEAE 2021, RIS E83 FELH9
A EAB ol B4 Hejole] A, tluel] Tahl

A Y EH AR, A0fEAETR-528,

40. Uchiyama, Y. and Kohsaka, R., 2020. “Access and Use of Green

41.

Areas during the COVID-19 Pandemic: Green Infrastructure
Management in the “New Normal”, Sustainability, 12(23):
9842.

Ugolini, F., Massetti, L., Calaza-Martinez, P., Carinanos, P,
Dobbs, C., Ostoi¢, S.K., Marin, A.M., Pearlmutter, D., Saar-
oni, H., Sauliené, L., Simoneti, M., Verli¢, A., Vuleti¢, D., and
Sanesi, G., 2020. “Effects of the COVID-19 Pandemic on the
Use and Perceptions of Urban Green Space: An International
Exploratory Study”, Urban Forestry & Urban Greening, 56.

24 =EAE, M57H Mes (2022)

42.

43.

4.

46.

47.

48.

Woo, J.P., 2012. Concepts and Understanding of Professor Woo Jong-
pil’s Structural Equation Model, Seoul: Hannarae Publishing Co.
5, 2012, 9B AR JE g osf,, A
& el

Xie, J., Luo, S., Furuya, K., and Sun, D, 2020. “Urban Parks as
Green Buffers during the COVID-19 Pandemic”, Sustainability,
12(17): 6751.

Xu, HL. and Lee, C.K,, 2015. “A Study of Chinese Tourists’
Decision-Making Process in Visiting South Korea Using Ex-
tended Theory of Planned Behavior”, Journal of Hospitality and
Tourism Studies, 17(2): 1-16.

Alaffgt- 01571, 2015, “EE AP 5ol BS o] 8t T
7 0] ¥k oAbA A, TR Eg AT, 1702): 1-16.

. Yoon, S.M,, Oh, S.Y., and Yoon, S.J., 2010. “A Study for the

Effect Relationship about Overseas Trip Intention of Local by
Using Theory of Planned Behavior (TPB): Focusing on the
Additional Role of Prior Knowledge and Perceived Risk”,
Korean Journal of Hospitality and Tourism, 19(6): 289-307.

AT 249844, 2010, “AZ BT E(TPR)S E835H Y]
=019] @] ofsl ool gt FEFRA At APAA| A1k A2
AF 27’ AEE FHoR", TaHAFTAT ), 196):
289-307.

Lee, H.J., 2020, April 16. “For the Value of The Park as The
Disaster Buffer Zone, The State Should Acquire The Parks”,
News LAK(Landscape Architecture Korea), https://www.lak.
co.kr/m/news/view.php?id=8753

O, 2020.4.16. “F2UH9 AT, T FH e 57 ol
=2 At A FHEY 7HA], T ol Z7PE A5 vhA|
oF, & TR, hetpst//www.lak.co.kr/m/news/
view.php?id=8753

Seoul Metropolitan Government, 2020, September 15. “The
2020 Statistic of Parks in Seoul”, http://parks.seoul.go.kr/
story/data/detail View.do?searchTp=&searchWd=&current-
Page=2&bldx=478

AEEHA], 2020.09.15. 20209 Al22] 3 AT FARR,
httpI//parks.seoul.go.kr/story/data/detailView.do?*
searchTp=&searchWd=&currentPage=2&bldx=478

World Health Organization, 2020, March 11. “WHO Direc-
tor-General’s Opening Remarks at the Media Briefing on
COVID-19”, https:/fwww.who.int/director-generalspeeches/
detail/who-director-general-s-opening-remarks-at-the-
media-briefing-on-covid-19---11-march-2020

2022-02-06
2022-03-28
2022-05-28
2022-06-13
2022-06-13
2022-06-23

Date Received
Reviewed(1")
Date Revised
Reviewed(2"™)
Date Accepted
Final Received



	An Extended Theory of Planned Behavior Approach to Analyzing Decision-Making Processes for Urban Park Use under COVID-19 in Seoul
	Abstract
	Ⅰ. Introduction
	Ⅱ. Theory and Literature Review
	Ⅲ. Research Data and Methods
	Ⅳ. Results
	Ⅴ. Conclusions
	References


