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ABSTRACT:  

Introduction: In response to climate change and infectious disease prevention, the importance of the 

environment and health has increased, as human health and wellbeing has been devastating from the Covid-

19 crisis. Satisfaction is a key factor of the quality of life. In order to provide policy priorities combating 

climate change and Covid-19, providing the satisfaction among environmental factors and key factors 

affecting the willingness to pay for the environmental health might be crucial.  

Objectives: The purpose of this study is to identify satisfaction of residents with environmental factors and 

examine determinants of influencing their willingness to pay for the environment health. 

Methods: An importance-performance analysis was used to explore the level of satisfaction regarding 

environmental factors during Covid-19. This is based on a survey data of 332 residents in Chungnam 

province, South Korea. Logistic regression analysis was implemented to find out the factors influencing the 

willingness to pay (WTP) for environmental health. 

Results: The findings revealed that climate change, waste, energy, air, environmental health were key 

attributes required the highest priority for improvement. Logistic regression analysis examined that 

satisfaction of environmental health was a main factor associated with the residents’ WTP for environmental 

health.  

Conclusions: The attributes which are low satisfaction and high perception on the importance are needed to 

be improved. The outbreak of Covid-19pandemic might be relevant to decrease in the satisfaction of 

environmental health. This suggests that the improving the services of environmental health might be 

important for post- pandemic period. These finding could contribute to improving environmental factors and 

the sustainability of environmental planning. 

 

1. Introduction 

Unprecedented Corionavirus outbreak has been 

devastating impact on human wellbeing and life [1,2]. 

The importance of the environment and health has 

increased as Covid-19 crisis lead to have an influence 

on people’ physical and mental health [3, 4].  

Satisfaction with environmental factors is a key factor 

of the quality of life and a psychological factor with 

daily experiences [5, 6]. Previous researches have 

considered the level of satisfaction among 

environmental factors such as air and energy [7-10]. 

This implied that the satisfaction of residents might 

vary significantly from spatial and socio-political 

inequality [11]. In addition, many studies have 

investigated the estimated WTP for environmental 

quality improvement [12-14]. Several studies have 

provided the concept of climate mitigation policy for 

achieving sustainability and willingness to pay for 

climate change mitigation [15-20] associated with 

energy and air pollution [17, 21]. However, due to 

increases on the importance of environmental factors 

and health concerns during Covid-19 outbreak, little is 

known about the satisfaction of residents among 

environmental factors, in particular, in Asia and South 

Korea. 

Chungnam Province is one of the eight provinces of 

South Korea and is so called urban-rural complex areas 

with a 2012 GDP per capita of $56,133 (Chungnam 
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province, 2021). Chungnam Province is divided into 8 

cities (si) and 7 counties (gun) which is located in the 

southwest of the Korean Peninsula. The total area of 

South Chungcheong Province is 8,247.2 km2 as of early 

2023, accounting for 8.2% of the total area of the 

country (100,431km2). It has excellent ecological 

natural resources, and internationally important 

biological habitats such as uninhabited islands, marine 

ecology near the west coast. The water resource uses 

the Geumgang River, which is one of the major river in 

South Korea, following the Han River and Nakdong 

river. Geumgang River is used as a major source of 

water for living, industrial, and agricultural purposes in 

the areas. The water resources is rich in endemic fish 

species and the water quality varies from upstream and 

downstream. There are concerns about environmental 

health damage to residents that have been continuously 

raised due to coal, steel complexes, asbestos, the 

residents may be sensitive to environmental health. In 

addition, the proportion of the population aged 65 or 

older is 18.6% (as of 2020), which might continue to be 

higher than the national rate and may increase the social 

burden due to the increase in the health vulnerable 

population. 

Moreover, during and after COVID-19 pandemic, a lot 

of researches have emphasized the importance of 

ecosystem services such as natural ecosystem services 

and marine ecology [22-25]. A lot of existing studies 

have shown the determinants of willingness to pay for 

improved water supply and quality, climate change, air 

pollution [26-30]. Several studies have investigated 

association between life satisfaction and environmental 

health under the impact of pandemic [26-30]. However, 

few studies have focused on satisfaction with and key 

attributes among environmental factors during Covid-19 

and investigated important factors influencing 

willingness to pay of the environmental health. 

Therefore, in order to provide policy priorities 

combating climate change, it has becoming important to 

find out the satisfaction with the environmental factors 

among residents and to find out key attributes related 

with health and environment. 

2. Objectives 

The purpose of this study is to evaluate key attributes 

among environmental factors during Covid-19 outbreak 

as provided the satisfaction and importance level using 

an importance- performance- analysis (IPA). 

Additionally, this aims to provide main determinants 

influencing the WTP for environmental health using 

logistic regression with a case study of Chung Nam in 

South Korea. 

3. Methods 

The total sample size was 332 as a face-to-face survey 

was implemented in Chungnam province, South Korea, 

Prior to the main survey, a pilot survey tested to have 

the clarity of each question of the questionnaire. The 

questionnaire was classified into three parts. In the first 

part, series of questions were asked about the level of 

satisfaction and importance with environmental factors 

The questions are asked about the satisfaction with a 

choice answer on a 5-scale Likert questionnaire. The 10 

attributes about environmental factors were air, soil, 

climate change, waste, energy, environmental health, 

marine ecology, natural ecosystem, water, noise and 

vibration were selected. In the second part, this section 

included the WTP questions for improving environment 

health. Finally, in the third part of the questionnaire, 

socio-economic status was included such as age, 

residential years and household income. 

Importance-performance matrix called the Cartesian 

diagram is shown as a grid which is consisted of four 

quadrants graphically (see Fig. 1). IPA was 

implemented to identify the most important factors for 

environmental health. With values given the satisfaction 

among environmental factors on the X-axis and the 

importance on the Y-axis, the curve intersection was 

shown as the average value in the four quadrants [31]. 

IPA uses a group of attributes associated with specific 

services to be evaluated based on the level of 

satisfaction according to each attribute and how the 

attributes of environmental factors are perceived. 

Logistic regression is a statistical method to examine 

how dependent variables affect independent variables 

which are bivariate variables [32]. This is used to 

measure the relationship between the dependent such as 

a dichotomous outcome and variable either continuous 

or categorical variables. Based on the findings of earlier 

studies, our study hypothesized that socio-economic 

variables plays an important role on the decision of 

WTP [33-34]. Age of residents are expected to be an 

influencing factor as older people are more interested in 

their environmental health. Income is expected to have 
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a positive influence on the WTP. This is because higher 

income is more likely to be affordable to pay. The 

period of residence is expected to have a positive 

influence on the decision of WTP. The higher 

residential period, the higher the probability that 

residents living longer may have more the WTP. The 

satisfaction of environmental health is hypothesized to 

be negatively associated with residents’ choice on the 

WTP due to higher risk of their health.  

4. Results and Discussion 

Table 1 shows the mean values of importance and 

satisfaction level. Among environmental factors, 

climate change showed the highest importance with 4 

points, and air, soil, waste, energy, and environmental 

health all showed high importance with 3.9 points or 

more each. On the other hand, in terms of satisfaction, 

noise vibration and natural ecology showed the highest 

level of satisfaction with 3.4 points, followed by soil 

and water satisfaction with 3.1 points. The finding 

indicates that attributes with low environmental 

satisfaction were found to have high importance. This 

might imply that as satisfaction decreases, its 

importance becomes greater. 

Table 1. Mean of satisfaction and importance level 

Attribute Importance Satisfaction 

Air 3.982 3.097 

Soil 3.934 3.145 

Climate change 4.000 2.955 

Waste 3.970 2.686 

Energy 3.934 2.903 

Environmental 

health 
3.918 2.746 

Marine ecology 3.789 2.988 

Natural ecosystem 3.807 3.414 

Water 3.767 3.193 

Noise and vibration 3.749 3.468 

 

The IPA is plotted for each attribute in Figure 1. The 

result of IPA showed that key attributes among 

environmental factors were climate change, waste, 

energy, air, environmental health. For the attributes, 

improvements are required due to low satisfaction and 

high importance of residents.  

 

Figure 1. The result of IPA 

This is in line with the findings implied at residents 

have importance on climate change, waste, energy, 

environmental health [19-21]. The quality of the 

environment is related with the satisfaction of the 

environmental factors. This is in line with the results 

imply that a link between the occurrence of new 

infection and their health. The emergency of Covid-19 

pandemic can lead to threating of the health and 

environment from climate change and energy use [1, 

35-36]. Residents’ perceptions about environment and 

health has been increased from the pandemic [37]. 

During the pandemic, the attitudes of households 

towards food consumption was changed as an increased 

packed food consumption and the use of food delivery 

services lead to an increase in waste generation, in 

particular, in South Korea [38-39]. This can give more 

attention in people to waste management.  This can be 

relevant to the results from the existing studies showing 

that impact of the outbreaks on food consumption in 

households at home and eating out [40-41].  

The results of socio-economic characteristics show in 

Table 2.  In terms of age, respondents in their 60s or 

older were the highest at 37.35%, followed by those in 

their 50s at 28.0% and those in their 40s at 20.48%. 

With respect to income group, the 21-30 group had the 

highest income at 23.19%, followed by the 31-41 group 

at 20.18%. The average number of years of residence 
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was 38.77. As the surveyed age was higher, the average 

number of years of residence was somewhat higher. 

Table 2. Descriptive statistics of characteristics  

Variables 

Description Total(N: 332) 

Category N % 

Age (years) 20s 13 3.92 

 30s 34 10.24 

 40s 68 20.48 

 50s 93 28.0 

 > 60s 124 37.35 

Incomea < 10 34 10.24 

(million KRW) 10-20 57 17.17 

 21-30 77 23.19 

 31-40 67 20.18 

 41-50 57 17.17 

 > 51 40 12.05 

Variables Mean Std. dev. 

Residence years 38.77 18.67 

a Unit US$ 1.00 = KRW 1,334 (2024.2). 

In addition, Table 3 provides the logistic regression 

model for WTP for environmental health. The results 

showed that the variable satisfaction of environmental 

health was found to be a key factor influencing the 

WTP for the environment health. 

Table 3. Logistic regression model for the WTP of 

environment 

Variables Coef. Std.Err. 

Satisfaction of 

environmental health 

-0.327*** 0.137 

Age 0.028 0.131 

Income -0.070 0.100 

Residential years -0.047 0.225 

constant 0.748 0.839 

Number of obs. = 332; LR chi2(4) = 7.34;  

Prob > chi2 = 0.12; Log likelihood = -222.67539; 

Pseudo R2 = 0.0162 

In the logistic regression analysis, our finding was 

inconsistent with the existing studies on WTP 

estimation showing the socio-economic variables were 

key factors. There. Our result in conformity with 

previous research investigating the satisfaction can 

potentially affect the decision on the WTP [42-43] and 

might be an association with the emergence of COVID-

19 [44-45].  

5. Summary and Conclusion 

The aim of this study is to identify satisfaction of 

residents with environmental factors and examine 

determinants influencing their willingness to pay for the 

environment health using a case study of Chungnam 

Province in South Korea. The result of IPA regarding 

the key priority including 10 environmental attributes 

showed that the key attributes which have low 

satisfaction and high perception on the importance were 

the environment associated with climate change, waste, 

energy, air, environmental health. In the logistic 

regression analysis, the results showed that the variable 

satisfaction of environmental health was found to be a 

key factor influencing the WTP for social cost of the 

environment health. Our finding was inconsistent with 

the existing studies on WTP estimation showing the 

socio-economic variables were key factors.  

Our analysis shows key findings. First, less 

performance attributes indicates climate change, waste, 

energy, air, environmental health. The 5 attributes 

which are low satisfaction and high perception on the 

importance are needed to be improved. Second, as 

environmental factors can affect interactive effects on 

the occurrence of COVID-19, the pandemic has 

affected an increase in residents’ awareness about their 

environment and COVID-19 incidence can be relevant 

to decrease in the satisfaction of environmental health. 

This suggests that the improving the services of 

environmental health might be important to increase the 

satisfaction of residents. 
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Despite the practical implications, this study some 

limitations. First, the scope of this study and targeted 

population are within ChungNam province, South 

Korea. Second, this cross-sectional survey data can not 

understand causal effects between variables. Third, 

residents during Covid-19 might be health risk-taking. 

This can lead to the differences of satisfaction with 

environmental factors during and after pandemic. 

Future research needs to extend study areas across 

several geographical regions and compare the findings 

of this research before and after the pandemic. Further 

studies could be explained using previous perspectives 

reflecting pro-environmental behaviours after the 

outbreaks. In addition, future studies could be relevant 

to policy response beyond heuristic hypothesises in the 

post-pandemic. Future investigations can be suggested 

that the findings showing how Covid-19 has reshaped 

the life of rural residents in developed and developing 

countries and differences with various conditions of 

public infrastructures and services during the Covid-19 

pandemic in rural areas. This study could provide basic 

information to help policy decision in post-pandemic 

environment and in the pursuit of sustainability.  
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