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Abstract: During the COVID-19 pandemic, social distancing affected daily life and leisure activities, including forest
recreational activities. This study identified changes in people’s participation in forest recreational activities and factors
affecting their participation. It collected data from 1,000 samples through an online survey and analyzed it using a
binary logit model with interaction terms. It was observed that there were decreases in the participation in visits to
urban parks and green areas, outdoor activities in forests and mountains, and trips to mountain villages after the
COVID-19 outbreak. People in their 40s, 50s, and 60s were more likely to decrease their participation in all kinds
of forest recreational activities than those in their 20s. Moreover, higher household income earners were more likely
to decrease their involvement in outdoor activities in forests and mountains. With respect to the place of residence,
the residents in the Seoul metropolitan area were less likely to decrease their participation in trips to mountain villages
than those outside this area. Thus, this study suggests that online forest recreation information services and forest
management are needed to meet the demands of forest recreation for young generations and diversify the function
of forests and rural areas as a safe leisurely space.
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Demographic factor
¢ Age
* Gender
* Children

. . Participation in forest recreational activities
Socio-economic factor

+ Job IYP.C * Visit to urban park and green area
* Education * OQutdoor activities in forest and mountain
¢ Income

* Trip to mountain village

Regional factor

* Residential area

Awareness

* Importance of forest

Figure 1. Research framework for analyzing factors affecting participation in forest recreational activities.
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Table 1. Definition and coding value of dependent and explanatory variables.

5o Heh 8

Ql 715

Variable

Definition

Coding value

Visit to urban park and

Participation in visit to urban parks and

Non-participation=0,

green area green areas Participation=1
Dependent Outdoor activities in Participation in outdoor activities in forests Non-participation=0,
variables forest and mountain and mountains Participation=1
. . C e L Non-participation=0,
Trip to mountain village Participation in trips to mountain villages Participation=1
Moderator . . Before the COVID19=0,
variables Period Period by the COVID-19 outbreak After the COVID19=1
20s (19~29)=1,
30s (30~39)=2,
Age Age of respondent 40s (40~49)=3,
50s (50~59)=4,
60s (60~69)=5
Gender Gender of respondent Male=1, female=0
Children Characteristics of respondent’s family =~ Without children=0,
member With children=1
Non-office job=0,
Job type Job type of respondent Office job=1
Not enrolled in university=1,
Independent Education Education level of respondent Enrolled 1nor er aduated from university=2,
variables Enrolled in or graduated from graduate
school=3
Under 2 million KRW=1,
. 2~4 million KRW=2,
Income Average monthly income level of 4~6 million KRW=3,

respondent’s household

6~8 million KRW=4,
More than 8 million KRW=5

Residential area

Residential area of respondent

Outside Seoul metropolitan area=0,
In Seoul metropolitan area=1

Importance of forest

Level of importance of forest perceived
by respondent

Not important=1,
Slightly important=2,
Important=3,

Very important=4
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=
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Table 2. Characteristics of respondents.

Variable Category Frequency Percentage
20s (19~29) 183 18.3
30s (30~39) 191 19.1
Age 40s (40~49) 223 223
50s (50~59) 230 23.0
60s (60~69) 173 17.3
Male 507 50.7
Gender

Female 493 493
. Without children 759 75.9

Children . .
With children 241 24.1
Non-office job 687 68.7

Job type .
Office job 313 31.3
Not enrolled in university 221 22.1
Education Enrolled in or graduated from university 676 67.6
Enrolled in or graduated from graduate school 103 10.3
Under 2 million KRW 121 12.1
2~4 million KRW 320 32.0
Income 4~6 million KRW 304 304
6~8 million KRW 150 15.0
More than 8 million KRW 105 10.5
. . Outside Seoul metropolitan area 518 51.8

Residential area .
In Seoul metropolitan area 482 48.2
Not important 105 10.5
Slightly important 154 15.4
Importance of forest

Important 299 29.9
Very important 442 442

Table 3. Changes in the number of respondents who participated in forest recreational activities before and after the COVID-19
outbreak.

Type of forest Participation in Before the COVID-19 After the COVID-19
recreation activities the activities outbreak outbreak
No 302 351

Visit to urban park

Yes 698 649
and green area

Total 1,000 1,000

e No 406 711

Outdoor activities in forest Yes 504 289
and mountain

Total 1,000 1,000

No 659 909

Trip to mountain village Yes 341 91

Total 1,000 1,000
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Table 4. The estimation result of a binary logit model for visit to urban park and green area as a dependent variable.

Variable Basic model Interaction model (1)  Interaction model (2)

COVID-19 outbreak -1.337"" -0.961"" -0.738"
Age (base=20s)

30s (30~39) 0.159 0.297 0.159

40s (40~49) 0.579"" 1.126™ 0.578""

50s (50~59) 0.992"* 1.282" 0.994""

60s (60~69) 0.976™" 1.100™ 0.977""
Age*COVID-19

30s (30~39) -0.264

40s (40~49) -0.901™"

50s (50~59) -0.499

60s (60~69) -0.240
Gender (male=1) 0.064 0.066 0.064
Children (with children=1) -0.134 -0.125 -0.132
Job (office job=1) 0.054 0.060 0.056
Education (base=not enrolled in university)

Enrolled in or graduated from university 0.478""" 0.480""" 0477

Enrolled in or graduated from graduate school 0.525" 0.534" 0.528"
Income (base=under 2 million KRW)

2~4 million KRW 0.427" 0.420™ 0.430™

4~6 million KRW 0.483"" 0.473" 0.484""

6~8 million KRW 0.621"" 0.613"" 0.622""

More than 8 million KRW 0.289 0.280 0.291
Residential area (in Seoul Metropolitan area=1) 0.185" 0.185" 0.186
Importance of forest (base=not important)

Slightly important 0.942""" 0.938"" 1.081°

Important 1.597" 1.5917" 2.0417°

Very important 1.730™ 1.726™ 2.068™
Importance of forest*COVID-19

Slightly important -0.378

Important -0.877"

Very important -0.716"
Constant -1.245™ -1.446 -1.508""
Obs. 2000 2000 2000
LR chi® (prob > chi®) 361.48 (0.000) 369.56 (0.000) 368.40 (0.000)
Pseudo R’ 0.145 0.148 0.148
Log likelihood -1067.665 -1063.625 -1064.207

Note: p<0.1*, p<0.05**, p<0.01***
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Marginal effect of interaction model (1)
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Marginal effect of interaction model (2)

COVID-19 outbreak
20s 30s 40s

—— 50s —=— 60s

Before After

Before After

COVID-19 outbreak

—— Not important —— A few important
—e— |mportant —— Very important

Figure 2. The probability of visiting urban park and green area for each group before and after the COVID-19 outbreak.
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Table 5. The estimation result of a binary logit model for participation in outdoor activities in forest and mountain as a dependent
variable.

Variable Basic model Interaction model (1) Interaction model (2)

COVID-19 outbreak -1.397" -0.990™" -0.892"
Age (base=20s)

30s (30~39) 0.453"" 0.619"" 0.455""

40s (40~49) 0.688""" 0.943™" 0.690""

50s (50~59) 1.166™ 1.276™ 1.173"

60s (60~69) 1.180™" 1.442" 1.186"
Age*COVID-19

30s (30~39) -0.430

40s (40~49) -0.615

50s (50~59) -0.318

60s (60~69) -0.610°
Gender (male=1) 0.103 0.104 0.104
Children (with children=1) 0.229° 0.232° 0.230°
Job (office job=1) -0.119 -0.118 -0.118
Education (base=not enrolled in university)

Enrolled in or graduated from university 0.588""" 0.596™" 0.589""

Enrolled in or graduated from graduate school 0.422™ 0.430” 0.424™
Income (base=under 2 million KRW)

2~4 million KRW 0.587"" 0.589™" 0.763™"

4~6 million KRW 0.638"™" 0.639™ 0.854™"

6~8 million KRW 0.607"" 0.607"" 0.801°"

More than 8 million KRW 0.711"" 0.712"" 1.150°™"
Income*COVID-19

2~4 million KRW -0.464

4~6 million KRW -0.550

6~8 million KRW -0.506

More than 8 million KRW -0.996""
Residential area (in Seoul Metropolitan area=1) -0.056 -0.056 -0.055
Importance of forest (base=not important)

Slightly important 0.897""" 0.904™" 0.899"

Important 1.144™ 1.152" 1.149"

Very important 1.095™ 1.102" 1.098""
Constant -2.305™ 2.478™ -2.508™"
Obs. 2000 2000 2000
LR chi® (prob > chi?) 358.44 (0.000) 363.07 (0.000) 363.73 (0.000)
Pseudo R* 0.131 0.132 0.133
Log likelihood -1193.354 -1191.040 -1190.710

Note: p<0.1*, p<0.05*%*, p<0.01***
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Figure 3. The probability of doing outdoor activities in forest and mountain for each group
before and after the COVID-19 outbreak.
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Table 6. The estimation result of a binary logit model for trip to mountain village as a dependent variable.

Variable Basic model Interaction model (1) Interaction model (2)

COVID-19 outbreak -1.729™ -0.984" 2.019™
Age (base=20s)

30s (30~39) 0.265 0.419" 0.265

40s (40~49) 0.135 0.397 0.133

50s (50~59) 0.272 0.589™ 0.272

60s (60~69) 0.677"" 0.964"" 0.679""
Age*COVID-19

30s (30~39) -0.532

40s (40~49) -0.902™

50s (50~59) -1.132"

60s (60~69) -0.978™"
Gender (male=1) -0.100 -0.099 -0.100
Children (with children=1) 0.573"" 0.578"" 0.576""
Job (office job=1) 0.116 0.116 0.117
Education (base=not enrolled in university)

Enrolled in or graduated from university 0.242 0.248 0.241

Enrolled in or graduated from graduate school -0.140 -0.137 -0.140
Income (base=under 2 million KRW)

2~4 million KRW 1.206™ 1.203™ 1.207™

4~6 million KRW 1.346"" 1.344™ 1.348™

6~8 million KRW 1.079™ 1.075™ 1.077"

More than 8 million KRW 0.916™ 0.910™" 0.917"
Residential area (in Seoul Metropolitan area=1) 0217 0217 0.071
Residential area*COVID-19 0.531"
Importance of forest (base=not important)

Slightly important 0.934™" 0.930" 0.932""

Important 1.278™ 1.275™ 1277

Very important 1.284™ 1.282" 1.284™
Constant -3.536™" -3.756"" -3.463™
Obs. 2000 2000 2000
LR chi® (prob > chi®) 308.07 (0.000) 316.60 (0.000) 312.07 (0.000)
Pseudo R? 0.148 0.152 0.150
Log likelihood -889.563 -885.298 -887.560
Note: p<0.1*, p<0.05**, p<0.01***

Marginal effect of interaction model (1) Marginal effect of interaction model (2)
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Figure 4. The probability of going trip to mountain village for each group before and after the COVID-19 outbreak.
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