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Abstract

:

Currently, quality air and renewable energy are main concerns in protecting the environment. Comparing willingness to pay for quality air and renewable energy is rare in the existing literature. However, the public faces these issues simultaneously. In addition, population mobility under China’s household registration system, i.e., urban living experience, may affect the willingness to pay for environmental protection. Consequently, the difference between people’s willingness to pay for quality air and renewable energy in China is discussed. Binary logistic regression is adopted to analyze the correlation factors based on data from the China General Social Survey. The results show that willingness to pay is influenced by environmental attitudes, awareness of energy use, government responsibilities, age, household income level, and trust. The effects of urban living experience on willingness to pay weakens as age decreases. Thus, improving environmental awareness and specialized knowledge remain important means of promoting willingness to pay. Our findings can help marketers and policy designers develop balanced or targeted measures when taking joint actions.
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1. Introduction


The relationship between population and the environment is mutually influential, and demographic and household characteristic changes may have a more significant impact on energy emissions than technological changes, especially in developing countries, where there is more change [1]. Occupant differences can explain 50% of the difference in energy consumption of buildings, and the impact of human differences in energy-efficient buildings is even more significant [2]. The study of human intentions and behavior has always been a popular topic in energy conservation and mitigation.



Ali et al. pointed out that urbanization is positively correlated with carbon emissions and that carbon emission reductions without affecting industrialization can be achieved through applying clean technologies [3] and using renewable energies [4]. Policymakers should introduce effective regulation to encourage financial development and innovation measures in the clean energy sector to offset environmental damage [5]. Surveys of the public’s willingness to pay are a common basis for evaluating policies [6]. Breathing fresh air and using renewable energy are immediate needs and requirements. It is necessary to consider the willingness to pay for both at the same time.



Many studies focus on social and environmental interactions. This paper focuses on a comparative study of willingness to pay for quality air (WTP-QA) and willingness to pay for renewable sources electricity (WTP-RE) in the Chinese context.



China accounts for 18 percent of the world’s population. China has the largest amount of carbon dioxygen emissions [7], and it has undergone rapid urbanization over the past decades and has continued to grow [8]. According to the National Bureau of Statistics of China, at present, there is a 250 million intra-provincial floating population and 124 million inter-provincial floating population in China (the floating population refers to the population whose place of residence does not coincide with the registered place of residence and who have left the registered place of residence for more than six months) [9]. In China, most of the migration or residential relocation occurs as people move from rural areas to urban areas. Such massive energy consumption and urbanization rates, as well as massive populating movements, make China a key concern for the world to reduce carbon emissions.



In the context of China’s urban–rural dual structure, urban Hukou means higher explicit and implicit benefits such as education, working income, pension, and medical care [10]. Since the introduction of the Hukou in 1958, access to urban living experience (movement of persons with rural Hukou to the city) has been strictly controlled. With the initiation of economic reforms in 1978, China has gradually implemented the reform of the household registration system and relaxed the restrictions on the movement of people from rural to urban areas in small- and medium-sized cities [11]. Large cities such as Beijing and Shanghai have strict restrictions on settlement, such as the adoption of points-based settlement, which is only open to limited highly qualified people [12,13]. The impact of the household registration system is still very significant [14]. It is difficult to accurately characterize Chinese mobility using hukou or household registration place. Using 2006 survey data, Hu et al. found that permanent rural migrants were less than 1/10th of circular migrants [15]. After 10 years of development, the gap between permanent and circular migrants narrowed, with permanent migrants accounting for 30% of the total and circular migrants still in the majority [16]. This led to the fact that using whether one now lives in an urban or rural community to describe China’s population movements is also not accurate. This is coupled with the environmental behavioral perspective that past experiences have an impact on human behavior. Therefore, we propose to describe Chinese mobility in terms of urban living experience (ULE) and examine whether it is related to willingness to pay for environmental protection.



Similar to other studies on lived experiences [17,18,19], the influence of past experiences on present behavioral intentions is discussed, while slightly different from them, the urban living experiences in this paper focuses more on whether there is rural to urban movement, i.e., population mobility. The proposal to use urban living experience belongs to the innovation of this paper.



Other contributions of this study include the use of national-level statistics to explore willingness to pay, extending the scope of existing research. The similarities and differences in willingness to pay for quality air and renewable energy are compared. This study also explains the above differences.



The rest of this article is arranged below. The second part presents the literature review and hypotheses. The third part presents surveys, data, and methods. The fourth part shows the results of the study. Part five and six contain the discussion and conclusion.




2. Literature Review and Hypotheses


Interdependent metatheory assumes that human action is continually created, reinforced, or eroded by experiences and other factors [20]. Lewin’s equation points out that behavior is environmentally decided [21], although people tend to stick to their past patterns [22], such as the saving behaviors of the past will be carried over to the new environment [23], and residential relocation or considering relocation offer an opportunity to reform their behavior [24,25,26], according to habit discontinuity theory. There is a complex relationship between attitudes, habits, and behavior change. According to the planned behavior theory, attitudes are an important starting point for habit change [27]. The above studies illustrate that human behavioral intentions are influenced by environmental changes.



Changes have been found in that migration impacts energy consumption [28], transportation [29], and prosocial activities [30]. Population mobility is related to carbon emissions. The use of urban living experience to describe population mobility in China, which has been demonstrated in the previous section, is very rare in available studies on behavioral intentions.



At the same time, carbon emissions are higher in cities than in rural areas [31,32,33] and show regional differences [34,35,36]. Urban citizens are more willing to pay for environmental protection than rural villagers [35,36].



In different parts of China, residents’ willingness to pay is influenced by environmental perceptions and other factors, showing regional differences [36]. A survey of residents in China’s first-tier cities for recycling garbage showed that residents are willing to pay, but the cost is low [37]. Different spatial distribution of people have different energy consumption patterns, because people’s lifestyles determine where they live [34]. Fear of waste promotes sustainable behavior in people’s use of electricity [38]. Chinese people are frugal and not wasteful, and they are especially frugal in rural areas where resources are relatively poor. These studies conclude that carbon emissions, environmental awareness, and willingness to pay vary from place to place. Thus, how will people’s willingness to pay change after their movement experience?



Hypothesis 1. 

Urban living experience influences people’s willingness to pay for quality air.





Hypothesis 2. 

Urban living experience influences people’s willingness to pay for renewable energy.





The main theoretical basis for the study of willingness to pay is the theory of planned behavior and an extended theory of planned behavior that both consider various factors [39,40,41,42,43]. The study of willingness to pay has involved environmental protection [44,45], pollution prevention [46], garbage recycling [37], renewable energy [47,48,49,50,51], quality air [32,45,52,53,54], ecological consumption [36], urban parks [55], etc., and the factors affecting the willingness to pay include social–demographic characteristics, such as gender, age, income, education, professional status, household size, marital status, health, and happiness. It is also affected by attitudes, specific knowledge, payment experience, political trust, pollution, green energy conviction, environmental awareness, cost, social norms, etc. Living experience is seldom studied in the field of WTP.



Zhang et al. stated that air pollution would increase willingness to pay for environmental protection in China, while locals do not show differences because they are used to local pollution [45]. Guo et al. also stated that air pollution is a determinant factor to WTP-QA in China [56]. An empirical estimation in Pakistan points to the effect of political trust and health on WTP-QA [52]. Wang et al. stated that governmental credibility regarding air pollution prevention also influences WTP-QA [57]. One reason for the reluctance to pay for quality air is the perception that air quality is a social responsibility, not an individual issue [58], i.e., NIMBY syndrome (not in my backyard public attitude) [54]. Together, these studies point to air quality as being more of a public good at some distance from everyday life.



As for WTP-RE, suffering from electricity shortage [42,47] or investment in renewable energy is influential [47]. The type of renewable energy used to generate electricity can also make a difference in WTP-RE [59,60]. A study in Lithuania points out that WTP-RE has little to do with environmental issues, but environmental issues have an indirect effect on willingness to pay [61]. Along with WTP-QA, government involvement and awareness of benefits influence WTP-RE [62]. WTP-RE is more biased toward private sphere experiences and perceptions than WTP-QA.



Few studies have looked at the two different willingness-to-pay types at the same time, conducting comparative studies. Although there are studies of differences in willingness to pay between urban and rural populations, these are static studies. Studies comparing locals and nonlocals have mostly focused on a particular region, mainly in urban areas. There are also few studies that have looked at the impact of people’s past migration experiences and life experiences on their willingness to pay.



Environmental concerns are general attitudes and have different effects on different environmental behaviors, because determining a particular environmental behavior is determined by specific situational cognition [63]. Thus, respondents may show different preferences for quality air and renewable energy payments.



Hypothesis 3. 

Willingness to pay for renewable energy is different from willingness to pay for quality air.






3. Materials and Methods


3.1. Survey


Because it contained the residential relocation situation and information on household energy consumption, CGSS [64] data was chosen for this study.



A newly published national survey conducted in China, the China General Social Survey (CGSS), was used. The first round of CGSS was launched in 2003. The 2018 CGSS primary survey covered 12,787 households from 29 provinces, municipalities directly under the central government; and autonomous region households, which are energy modules, covered 4147 households.



Several comparative advantages of using this general survey data are as follows: First, a larger sample size could be used. Despite the small size of the energy module, the effective samples are still significantly higher than most existing studies. Second, associations with general surveys provide richer information about personal characteristics, allowing us to evaluate different settings. It comprehensively covers the details of household energy consumption. The questionnaire of CGSS is used world wide, and thus, reliability and authority of the data are ensured. Therefore, it is the perfect data set to solve our problems.



After controlling for the missing values, the final valid sample size in our analysis was 3734. Among them, 1459 samples have no urban living experience, and 2275 samples have urban living experience.



Of those, 46% are male and 75% are married. Respondents averaged about middle school of education and 52 years of age. Descriptive statistics are listed in Table 1.




3.2. Measures


3.2.1. Willingness to Pay


Common methods for measuring WTP are experimental, direct, or indirect surveys, in which contingent valuation methods are widely used. Double-bounded dichotomous choice and open-ended measures are commonly used for WTP elicitation formats [65].



CGSS asked, “How much money are you willing to pay per month to ensure an increase of 1 day per month in the number of days with good air quality in 2018?” This is an open-ended measure. These questions were asked two more times assuming increases of 3 or 5 days.



This open-ended question allowed respondents to state their specific WTP.



Their answers varied from RMB 0 to 3050, and 754 respondents refused to answer or chose unsure how much to pay.



For households that were willing to pay for quality air and reported income (N = 1577, excluding values greater than 5 standard deviation), their yearly household income has an RMB 87900 mean value. The average cost paid for quality air was 195.81 RMB/month. y = 6.01x + 15.513, R2 = 0.9992; the formula was calculated based on respondents’ responses to the three questions of willingness to pay for quality air.



CGSS asked, “By now, every 100 kWh household electricity has 7 kWh produced from renewable energy sources. How much money are you willing to pay to increase your monthly electricity to 10 kWh using renewable energy sources every 100 kWh?” It is an open-ended measure. These questions were asked two more times assuming increases of 15 or 20 kWh.



Their answers varied from RMB 0 to 1000, and 795 respondents refused to answer or chose unsure how much to pay.



For households that were willing to pay for renewable energy generation and reported income (N = 1561, excluding values greater than 5 standard deviation), their yearly household income has an RMB 83,203 mean value. The average monthly electricity consumption was 156.94 kWh.



According to the 14th Five-year Plan for Renewable Energy Development, published by the National Development and Reform Commission of China [66], in 2030, the proportion of non-fossil energy consumption will reach about 25%.



If 25% of household electricity is generated from renewable sources, that is 39.23 kWh, they are willing to pay RMB 45.94 more per month. y = 0.807x + 14.744, R2 = 0.9999; the formula is calculated based on respondents’ responses to the three questions of willingness to pay for renewable energy.



Counting only the willingness to pay and wages will result in a large sample loss. Therefore, binary logistic regression was used to consider samples with no willingness to pay and uncertain samples at the same time to explore the differences.



In this research. having will or not, i.e., a choice, was studied for three reasons: First, there is a huge gap between having or not having an intention; thus, even some people answered only a small amount of money, which is different from others that said no or not sure. Second, China is a developing country, although it has megacities that are as developed as other developed countries, but throughout China, people share a low average GDP. Combined with the regional price differences, the same amount of money has a different value; thus, compare this amount does not fit our research aim. Thirdly, among 4147 respondents, 754 answered unknown or rejected to answer WTP-QA, and 795 respondents answered unknown or rejected to answer WTP-RE. Three groups of people were set: group W with a willingness to pay, who answered an exact amount of money above zero; group UW contained those that answered zero and have no willingness to pay; and group UC contained those that answered unknown or rejected to answer, such that their willingness was not certain. Group UC was half as large as the unwilling group (UW). After running the Bonferroni’s multiple comparisons test, we found that group UW and UC shared many similarities in many ways, and they are both different from group W. Eventually, the UC group and the UW group were combined to form a binary variable with the W group for WTP. Through this, we contained as many respondents as possible.



The aim of this study is to explore the relationship between urban living experience and willingness to pay. Migration in China is a cross-province movement; thus, the differences in different province were not considered.



Intention to pay was low, with 54.8% giving a negative or no response. Figure 1 plots the results of how many people are willing to pay by age group, urban living experience and other categories. Overall, the 18–29 years age group had the highest aspirations, with 58.0% of respondents indicating an intention to pay for quality air, which gradually decreased with age. The overall trend is that as the age decreases, people in cities experience more willingness to pay.



WTP possibility declines with age, with respondents below 30 declaring the highest possibility. Possibility rises with education, social strata, and agree that government needs to do more. People with high incomes are more willing to pay than people with lower incomes. Happy respondents are more willing to pay. Women are more unwilling to pay than men. Married respondents are more willing to pay than unmarried respondents. People with jobs are more willing to pay.



Only 10% of people in the category of having no idea about the government’s duty showed willingness to pay. Low-income respondents showed little willingness to pay.




3.2.2. Urban Living Experience


China is one of the few countries in the world that still has a Hukou system, and despite the issuance of the Hukou Reform in 2014, the social benefits behind the Hukou have not completely changed [11].



Having urban living experience has a lot to do with Hukou. However, with the change in the management of the migrant population, the urban living experience and Hukou relationship are different.



There was a significant difference between the type of household registration and whether the respondents’ residence belonged to a village committee or a city committee (Figure 2b). Among the locals surveyed, the largest number of people had agricultural Hukou (Figure 2c), while most of the locals lived in city committees (Figure 2a). Most of them are concentrated in city committees, indicating that the direction of population movement is concentrated in city committees. There is an intersection between these classifications, and one cannot simply divide the urban and rural populations by registration or place of residence. Likewise, the local or non-local division does not reflect the direction of respondents’ mobility (Figure 2a,c). However, using the presence or absence of urban living experience, and the three categories: respondent with no urban living experience, respondent with rural and urban living experience and respondent with only urban living experience, could include all respondents who have moved or worked from rural to urban areas.



The population flow here considers the flow of population from rural to urban in line with most of China’s conditions, plus the rural-to-urban flow is periodic and incomplete, and the division of urban experience blurs the boundaries, focusing on exploring the experience of mobility, moving, and living in a different place.



CGSS asked “How many years have you been in the city from 14 years old?”.



Answers varied from 0 to 99, in which 99 means do not know, 98 is refuse to answer, 97 means have always been in the city, 96 means never lived in the city. In total, 56 respondents choose not to answer the question.



We categorized those who answered 0 and 96 as the group with no urban living experience, 97 as the group that has been living in the city, 98 and 99 were discarded from the sample, and the other numbers from 1–95 were the group that lived in the city halfway. The variable of urban experience is classified into three groups.




3.2.3. Other Variables


Sociodemographic and economical characteristics (SDC) include age, gender, education level, marital status, household income, employment economic activity, car ownership, and self-reported household income level.



Related variables are specific knowledge or attitude on energy. According to the Theory of Planned Behavior, intention is controlled by three different beliefs, which is behavioral attitude and normative and control belief [67,68,69,70]. Respondent’s attitude, energy cognition, which is their awareness of energy usage causing pollution (EUP), and policy understanding (EPU) are under review. As quality air is a public product, it is part of the government’s responsibility. The government needs to do more to calculate how respondents think of the responsibility of government (GD). At the same time, respondent’s view on air quality is also in this category; refer to Appendix Table A1: Environmental attitudes and energy understanding questions in the CGSS.



Mood variables are respondent’s mindset when they are answering the questionnaire. It is their view on social trust, depression, happiness and health.



Location variables are factors such as ULE, as mentioned before, Hukou, ULE, unit and local. Their classifications are intertwined with each other. This is used to evaluate the ULE. By replacing the position and order, the similarities and differences of their influence effects were examined in the model.



KMO and Bartlett’s test was performed for the factors selected for analysis. The KMO measure of sampling adequacy was 0.753 (larger than 0.7), and the p value of the Bartlett’s test of sphericity was less than 0.001. The validity analysis met the requirements.



The correlations of the factors were analyzed using the Spearman’s rho test. The results showed that gender, marital status, household size, air quality, and local or not were not related to WTP-QA in this study. Gender was related to WTP-RE. Similarly, marital status, household size, air quality, and local or not were not related to WTP-RE. Respondent’s perception of government responsibilities was also unrelated to WTP-RE. Other unmentioned factors were related to WTP.





3.3. Method


Articles used to analyze the willingness to pay for a particular type of environmental protection are often based on an extended theory of planned behavior, using structural equation modeling or OLS regression models [23,44,46,49,52]. A spike model is also often employed when there are a large number of zero responses for willingness to pay [71,72,73]. This study focused on a comparative study of willingness to pay for quality air and willingness to pay for renewable energy, hoping to find as many factors as possible and to discover which of them are the ones that play a more significant role. The purpose of this study is to discover the different factors as well.



Binary logistic regression fits our needs. The empirical model is based on existing research [47,74,75] and incorporates urban living experiences. Regression analysis was used to study factors influencing WTP, as we take WTP as a binary dependence, 1 for having WTP, and 0 for other (no or unsure).



Many influencing factors affect residents’ willingness to pay for renewable energy and quality air, including personal characteristics, social characteristics, and policy factors.



The process of analysis is summarized in Figure 3. We used blocks to add variables to the binary logistic regression model. Maximum likelihood was stepwise approached. The model can always replace an existing variable with a new one if the regression works better.



Block 1 includes SDC factors: age, gender, marriage, education, income, employment, car, and family income level.



Block 2 contains ULE. This article focuses on urban living experience. Take the absence of urban living experience as a reference.



Block 3 includes relevant variables that have a significant impact on WTP: air quality, GD, EPU, EUP, and attitude.



Block 4 covers mood variables that refer to the respondent’s state of body and mind when answering the questionnaire: trust, depression, happiness, health.



Block 5 includes location variables that are ULE similar but with different classifications: local or not, Hukou, and unit.





4. Results


This study uses binary logistic regression analysis to calculate the probability of willingness to pay for quality air and renewable energy.



A logistic regression was completed to determine the relationship between the respondents’ background variables (gender, year group, education, wealth, and knowledge), urban living experience and willingness to pay. The results of WTP-QA are presented in models 1 to 5 of Table 2. The results of WTP-RE are presented in models 1 to 5 of Table 3.



4.1. Regression Results of Willingness to Pay for Quality Air


In model 1, age has a negative effect on WTP-QA, household income increases WTP-QA, and compared to unemployment students, or retired with no income respondents, respondents only have farming income shows less willing. Self-reported family income level has positive correlation with WTP-QA.



There was no significant association between gender or marital status and willingness to pay. Overall, respondents’ background explains little (5.9%) of the variance in willingness to pay.



Table 2 model 2 adds the urban living experience factor scores, and this increases the explanatory power of the model a little for around 0.4% of the variance. People who are halfway ULE are 1.3 times likely to pay than those with no ULE.



Model 3 adds related factors, four factors’ scores had significant associations with willingness to pay: high “air quality”, “EUP”, “attitude”, and “unknown GD” (p < 0.05 in all cases). Respondents who answered unknown about GD are 4.2 times less willing to pay than those that answered no about GD. There was no significant association between EPU and willingness to pay. The positive relationship between household income and WTP becomes insignificant. This increases the explanatory power of the model for around 4.3% of the variance.



Model 4 adds mood factors, two factors’ scores had significant associations with willingness to pay: high “trust”, and low “depression”(p < 0.05 in all cases). Happiness can promote WTP, but the association is not statistically significant. There was no significant association between health and willingness to pay. This increases the explanatory power of the model for around 0.6% of the variance.



Model 5 adds location factors such as ULE; no one had significant associations with willingness to pay. The model variance stays the same as model 4.



WTP-QA is significantly related to age, awareness of energy use cause pollution, agreement with government duty, attitude, family income level, urban living experience, trust, and depression.



Hypothesis 4. 

Urban experience influences people’s willingness to pay for quality air.





Verified and holds. The resulting logistic model is statistically significant, urban living experience is related to the willingness to pay for quality air, and people with urban living experience are 1.3 times more willing to pay for quality air than people without urban living experience. Figures are shown in Table 2.




4.2. Regression Results of Willingness to Pay for Renewable Energy


In model 1, age has a negative effect on WTP-RE, household income increases WTP-RE, and women are less willing to pay than men. Compared to unemployment students, or retired with no income respondents, respondents who are state employee or retired show higher willingness. Self-reported family income middle level has positive correlation with WTP-RE than low-level respondents.



There was no significant association between marital status or household size and willingness to pay. Overall, respondents background explains little (5.3%) of the variance in willingness to pay.



Table 3 model 2 adds the urban living experience factor scores; nothing had significant associations with willingness to pay. The model variance stayed the same as in model 1.



Model 3 adds related factors, three factors’ scores had significant associations with willingness to pay: “EUP”, “attitude”, and “unknown GD” (p < 0.05 in all cases). Respondents who answered unknown about GD are 3.3 times less willing to pay than those who answered no about GD. There was no significant association between air quality or EPU and willingness to pay. The positive relationship between household income and WTP becomes insignificant. This increases the explanatory power of the model for around 4.3% of the variance.



Model 4 adds mood factors, only one factor’s scores had significant associations with willingness to pay: high “trust” (p < 0.05 in all cases). There was no significant association between health, happiness or depression with willingness to pay. This increases the explanatory power of the model for around 0.3% of the variance.



Model 5 adds location factors such as ULE; no one had significant associations with willingness to pay. The model variance stayed the same as in model 4.



WTP-RE is significantly related to attitude, age, agreement with energy use causing pollution, trust, family income level, and gender.



Hypothesis 5. 

Urban experiences influence people’s willingness to pay for renewable energy.





It does not hold.



The resulting logistic model is statistically significant; urban living experience is not related to the willingness to pay for renewable energy. Figures are shown in Table 3.




4.3. Difference between Willingness to Pay for Quality Air and Renewable Energy



Hypothesis 6. Willingness to pay for renewable energy is different from willingness to pay for quality air.





Verified and holds.



Applying the Chi-square test, it shows x2 = 1828.7, df = 1, p < 0.0001, meaning the distributions of different values across willingness to pay for quality air and renewable energy are not equally likely. Willingness to pay for quality air and renewable energy has differences. There was a statistically significant difference in people’s preferences for the two willingness to pay types. Phi value was 0.664. There is a statistical correlation between the two willingness to pay types, and the degree of correlation is strong.



Using the same independent variables for regression analysis, the equation for air willingness to pay has urban experience, but energy willingness to pay does not. Moreover, energy payments are related to gender. The two willingness to pay types are different and partly influenced by a variety of factors. It may also have something to do with the fact that air is a public good.





5. Discussion


5.1. SDC Differences


Willingness to pay is related to age. This coincides with other studies. Older people have less WTP. Robustness tests were performed using a change-factor approach. Change in age group and education level were two independent factors. In addition, regarding change in urban living experience as a binary variable, the results stay robust. Table A2 and Table A3, model 8, showed the results including all factors at once without block.



Table A2 and Table A3, model 6 and model 7, showed the same results. Regarding age above 40, urban living experience still affects their willingness to pay for quality air.



Respondents aged above 40, or born before 1978, which is the year China started reform and opened up, were given many chances and opportunities to move. It was also the release of the Hukou system. As to WTP-RE, for those aged above 40, ULE also has a significant positive effect. It can be seen from the urban living experience that it is a positive factor to these respondents of that age.



Table A2 and Table A3 show the test of all variables entering the regression at the same time, with the respondents divided by below 40 and by other.



Table A2, model 6 showed The tables show that ULE has little effect on ages below 40, which is very reasonable. On the other hand, along with the opening up of China, urban living experience is no longer a significant positive factor; it is a good sign that the government should carry on opening up.



Males tend to pay more than females [76]. In this study, gender only has a negative effect on willingness to pay for renewable energy. WTP-RE is correlated with gender, which may be due to the moderating role of gender [48,77,78]. There is also literature that discusses that women spend money more cautiously. Female-dominated households consume less energy and tend to be greener [79].



A Nigerian study correlates marital status with WTP-RE [50]. However, marital status was not associated with WTP-QA or WTP-RE in this study. This is consistent with the findings of Xie and Zhao [76].



Education can improve the environmental sustainability of a region and reduce CO2 emissions [80]. Education is an important factor influencing willingness to pay in many studies. However, it did not enter the binary logistic regression. This does not suggest that it was less important, but simply that other factors were more significant than education in this study.




5.2. Urban Living Experience and Willingness to Pay for Quality Air


The hierarchical chi-square test was used to evaluate the connection between ULE and WTP-QA under different circumstances.



This study analyzes the association between ULE and WTP-QA under different trust conditions and uses a hierarchical chi-square test. The ratio test showed that p < 0.05, indicating that the OR values between the layers were heterogeneous. Stratified by trust, the correlation between ULE and WTP-QA was statistically significant among people who trust, with an OR of 1.763 (95% CI 1.509~2.061), X2 = 51.266, and p < 0.001. Among people who do not trust, there is no significant correlation between ULE and WTP-QA.



Similarly, stratified by air quality, the correlation between ULE and WTP-QA was statistically significant among people who felt good about air quality, with an OR of 1.787 (95% CI 1.532~2.084), X2 = 55.123, p < 0.001. Among people who felt good that air quality is bad or normal, there is no significant correlation between ULE and WTP-QA.



Stratified by energy policy understanding, the correlation between ULE and WTP-QA was statistically significant among people in the negative group, with an OR of 1.584 (95% CI 1.382~1.815), X2 = 43.914, and p < 0.001. Among people who felt positive, there is no significant correlation between ULE and WTP-QA.



Stratified by Hukou, the correlation between ULE and WTP-QA was statistically significant among people who are agricultural Hukou, with an OR of 1.590 (95% CI 1.337~1.892), X2 = 27.630, and p < 0.001. Among people with another Hukou, there is no significant correlation between ULE and WTP-QA.



ULE is more likely to influence people who feel social trust, believe the air quality is good where they live, know less about energy policies, and have an agricultural hukou. Having urban living experience can increase the willingness to pay for quality air for these people. In these cases, WTP-QA can be increased by promoting people to have an urban living experience, including work or study in urban areas.



One explanation is that having urban living experiences allows for a larger reference sample than in rural areas where the reference group is narrow and local. Both anthropological studies [81,82] and evolutionary studies in zoology [83] have found that people or mammals raised in cities have a better sense of adventure and the ability to learn. Ju noted that those employed in urban nonfarm jobs exhibited more sewage disposal behavior than those employed in local nonfarm jobs [84]. Le and Nakagawa pointed out that workers who leave home to work are more pro-social when they return home [30]. That means the urban living experience has brought positive effects.



Combined with the early study in the literature review, quality air is more of a public good, while electricity is more of a private sphere. Therefore, urban living experience retains a significant impact on willingness to pay for quality air among many other factors.




5.3. Connections


The hierarchical chi-square test was used to evaluate connections between WTP-QA, WTP-RE and ULE.



The two willingness to pay types are related. To discuss whether ULE increases WTP-QA, a controlled study was designed that treated WTP-RE as a confounding factor, considering the correlation between WTP-RE and WTP-QA. The ratio test showed p < 0.05, indicating that the OR values between the layers were heterogeneous. Stratified by willingness to pay for renewable energy, the correlation between urban experience and willingness to pay for quality air was statistically significant among people without willingness to pay for renewable energy, with an OR of 1.700 (95% CI 1.311~2.204), X2 = 16.299, and p < 0.001. Among people who are willing to pay for renewable energy, there is no significant correlation between urban experience and willingness to pay for quality air.



Stratified by WTP-QA, the correlation between ULE and WTP-RE was statistically significant among people who are in the negative group, with an OR of 1.580 (95% CI 1.259~1.983), X2 = 15.752, and p < 0.001. Among people who felt positive, there is no significant correlation between ULE and WTP-RE.



Abdullah and Jeanty noted that people are more willing to pay for grid power than for PV power [59]. People gravitate toward what they are familiar with [85]. Electricity use is a daily exposure, while air pollution is not always being exposed to nor are people aware of its importance. This is probably why people are more willing to pay for renewable energy than for quality air.





6. Conclusions and Policy Implication


6.1. Conclusions


Based on the frontier hotspots of population and the environment, this study discusses the similarities and differences in willingness to pay for quality air and renewable energy. Both willingness to pay types are influenced by environmental attitudes, awareness of energy use, government’s duty, age, household income level, and trust. WTP-QA is also influenced by urban living experience, occupational economic activity, and emotional state. Gender and Hukou affect WTP-RE. The willingness to pay for quality air is influenced by more factors.



Urban living experiences have an impact on people’s willingness to pay, and this effect remains significant after controlling for people’s awareness of air quality, energy, and income levels. The migration of people to cities is of excellent value for both personal development and social development. Exploratory research conducted against the background of the China General Social Survey has obtained preliminary and effective positive results and may well dispel the public’s doubts about the various problems that relaxation of household restrictions on the floating population will bring. Our research also shows that more young people have urban living experiences. The restriction of flow in China is gradually weakening.




6.2. Policy Implication


The results showed a lower WTP for quality air than for renewable energy. Willingness to pay for renewable energy is more acceptable and can be boosted by increasing it to promote willingness to pay for quality air. Willingness to pay for quality air is related to more factors and can be promoted by enhancing all aspects. The multifaceted impacts of targeted measures need to be considered when developing policy measures.



In China, urbanization in large cities is more rapid than in small cities. Measures to promote the movement of people to cities should be continuously strengthened, such as government public rental housing. Enhancing the movement of people to cities and promoting various types of people to live and work in cities is good for the overall functioning of the city and for increasing the willingness to pay for environmental protection.



The popularity of energy-saving policies should be enhanced to raise public awareness. The type of resources varies from region to region in China, and local policies should be developed accordingly.




6.3. Limitations and Further Research


Even with these explanations, this study is not involved in revealing the mechanics of how urban living experience works. The experience of urban life may represent income, education, energy use patterns, understanding of energy policies, etc., but interactions between changes in social norms caused by migration on energy demand and energy conservation behavior should be further grasped. Impact mechanisms also need to be further explored.



CGSS is panel data, and further research may use longitudinal data and may consider the possible impact of the period and length of urban living experience.



Considering that population movements within China cross provincial boundaries, future research could assign regional differences to cities where people obtain urban living experience.



Education and willingness to pay are statistically significant correlations, but education does not enter the regression equation, one reason being that the general level of education is low (mean education in years is 8.6, nearly 6 years of primary school and 3 years of middle high school). Meanwhile the mean value of understanding energy policies is only 1.15, with a standard deviation of 0.4, ranging from 1 for “do not know” to 3 for “know”. Respondents do not have enough knowledge regarding energy. If they do not, their answers may not reveal their true preferences [86]. Future research could explore the effects of low knowledge levels.
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Appendix A


The following table lists the environmental and energy awareness issues in the CGSS. Respondents answered these questions on the agree-or-disagree five-point Likert scale. The inconclusive or rejected responses were retained in the responses, classifying the two responses in addition to the five-point scale to preserve as many samples as possible. The original answers were recoded so that people’s responses scored the highest and most consistent with the description. The second column of the following table indicates the names of the variables used in the text.
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Table A1. Environmental attitudes and energy understanding questions in the CGSS.






Table A1. Environmental attitudes and energy understanding questions in the CGSS.





	
Original Question

	
Variable Name






	
To protect the environment, humans should sacrifice some money.

	
attitude




	
The government should impose additional taxes on energy products to limit energy consumption.

	
government’s duty

(GD)




	
The government should introduce some mandatory policies to restrict the consumption of certain energy products.




	
Personal efforts in saving energy and protecting the environment are limited.




	
How much do you agree or disagree with the following:

Energy use is the main cause of acid rain.

	
energy using cause pollution

(EUP)




	
Energy use is the main cause of smoggy days.




	
Energy use is the main cause of the greenhouse effect.




	
Different types of energy products cause different levels of pollution.




	
The air quality is good where I live.

	
air quality










Appendix B


Robust tests results are listed in models 6, 7, and 8.
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Table A2. Robust test of WTP-QA.
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Model 5

	
Model 6

	
Model 7

	
Model 8




	
Variable

	
Block 5

	
Below 40

	
Above 40

	
All






	
age

	
0.987 ** 1

	
0.961 **

	
0.984 **

	
0.987 **




	
ln(household income + 2)

	
1.029

	
-

	
-

	
-




	
employment economic active: ref. no work and no income

	
*

	
**

	
-

	
*




	
no work income but other income

	
0.874

	
2.248

	
-

	
0.921




	
only farm income

	
0.767 *

	
0.511 *

	
-

	
0.809




	
private employee

	
0.843

	
0.743

	
-

	
0.891




	
state employee and retired from it

	
1.304

	
1.533

	
-

	
1.391




	
entrepreneur

	
0.790

	
0.652

	
-

	
0.825




	
family income level: ref. level: low

	
**

	
-

	
**

	
**




	
level middle

	
1.214 *

	
-

	
1.312 **

	
1.235 **




	
level high

	
1.744 **

	
-

	
2.136 **

	
1.826 **




	
ULE: ref. never living in urban

	
*

	
-

	
**

	
*




	
halfway urban

	
1.295 **

	
-

	
1.400 **

	
1.294 *




	
always urban

	
1.128

	
-

	
1.218 *

	
1.120




	
air quality: ref. neither good nor bad

	

	
*

	
-

	
-




	
bad

	
1.219

	
0.509 *

	
-

	
-




	
great

	
1.360 *

	
1.092

	
-

	
-




	
agree with government needs to do more: ref. no or neutral

	
**

	

	
**

	
**




	
positive

	
1.142

	
1.262

	
1.121

	
1.157 *




	
unknown

	
0.245 **

	
0.000

	
0.269 **

	
0.254 **




	
energy policy understanding: ref. negative

	
-

	
**

	
-

	
-




	
neutral

	
-

	
1.979 **

	
-

	
-




	
active

	
-

	
2.293

	
-

	
-




	
energy use cause pollution: agree

	
1.471 **

	
-

	
1.517 **

	
1.485 **




	
attitude positive

	
1.413 **

	
1.545 *

	
1.443 **

	
1.448 **




	
trust

	
1.187 *

	
1.342 *

	
-

	
1.199 *




	
depression

	
0.847 *

	
-

	
-

	
0.839 *




	
happiness

	
2.183

	
-

	
1.280 *

	
1.198 *




	
Nagelkerke R square

	
11.20%

	
12.20%

	
9.60%

	
10.90%




	
x2

	
320.215, df = 20, p < 0.0001

	
86.246, df = 14, p < 0.0001

	
205.262, df = 10, p < 0.0001

	
312.546, df = 17, p < 0.0001




	
overall percentage correct

	
62.0

	
57.4

	
61.7

	
61.9








Notes: data are from CGSS, some classifications were combined. 1 number is odds ratio and ** is p < 0.01, * p < 0.05.
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Table A3. Robust test of WTP-RE.
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Model 5

	
Model 6

	
Model 7

	
Model 8




	
Variable

	
Block 5

	
Age Below 40

	
Age Above 40

	
All






	
Age

	
0.988 ** 1

	
-

	
0.985 **

	
0.987 **




	
gender—female

	
0.850 *

	
-

	
0.766 *

	
0.842 *




	
education

	
1.001

	
-

	
-

	
-




	
income

	
1.040 *

	
1.097 *

	
-

	
1.037




	
employment: ref. student, unemployment, retired no money

	
*

	
*

	
-

	
-




	
no work income but other income

	
1.235

	
1.388

	
-

	
-




	
only farm income

	
0.972

	
0.466 **

	
-

	
-




	
private employee

	
1.116

	
0.650 *

	
-

	
-




	
state employee and retired from it

	
1.798 **

	
1.177

	
-

	
-




	
entrepreneur

	
1.124

	
0.648

	
-

	
-




	
household size

	
-

	
0.891 **

	
-

	
-




	
income level: ref. level low

	
*

	
-

	
**

	
*




	
level middle

	
1.214**

	
-

	
1.324 **

	
1.207 *




	
level high

	
1.205

	
-

	
1.284

	
1.155




	
GD: ref. disagree that government needs to do more

	
**

	
-

	
**

	
**




	
agree that government needs to do more

	
1.013

	
-

	
1.001

	
0.998




	
unknown

	
0.306 **

	
-

	
0.361 **

	
0.319 **




	
EPU

	
-

	
-

	
-

	
-




	
EUP agree with energy use causes pollution

	
1.473 **

	
-

	
1.491 **

	
1.463 **




	
attitude: positive

	
1.653 **

	
2.059 **

	
1.660 **

	
1.662 **




	
trust: trust

	
1.249 **

	
-

	
1.200 *

	
1.211 *




	
happiness

	
-

	
1.674 **

	
-

	
1.188




	
four types of Hukou: ref. agricultural

	
-

	
-

	
**

	
**




	
nonagricultural

	
-

	
-

	
1.298 **

	
1.236 *




	
uniformed used to be agricultural

	
-

	
-

	
1.336 *

	
1.293




	
uniformed used to be nonagricultural

	
-

	
-

	
1.610 **

	
1.417 **




	
Nagelkerke R square

	
9.90%

	
8.30%

	
9.40%

	
10.00%




	
x2

	
282.773, df = 16, p < 0.0001

	
57.199, df = 9, p < 0.0001

	
200.670, df = 14, p < 0.0001

	
284.473, df = 14, p < 0.0001




	
overall percentage correct

	
61.0

	
54.7

	
60.8

	
61.2








Notes: data are from CGSS, some classifications were combined. 1 number is odds ratio and ** means p < 0.01, * p < 0.05.
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Figure 1. Line chart of percentage of WTP-QA and WTP-RE in each category. 






Figure 1. Line chart of percentage of WTP-QA and WTP-RE in each category.



[image: Energies 16 00992 g001]







[image: Energies 16 00992 g002a 550][image: Energies 16 00992 g002b 550] 





Figure 2. Grouped bar chart of Hukou, unit, and local or not. (a) Autonomous organizational unit of residential place by residence situation in the interviewed place. (b) Autonomous organizational unit of residential place by four types of Hukou. (c) Residence situation in the interviewed place by four types of Hukou. 
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Figure 3. Flowchart of analysis. 
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Table 1. List of variables and descriptive statistics.
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	Variables
	
	Mean
	Std. Dev
	Min
	Max





	WTP.QA
	Dummy variable: 1 if willing to pay for quality air
	0.45
	0.50
	
	



	WTP.RE
	Dummy variable: 1 if willing to pay renewable energy
	0.48
	0.50
	
	



	Age
	Continuous variable: age of a respondent
	51.93
	16.81
	18
	118



	Gender
	Dummy variable: 1 if female
	0.54
	0.50
	
	



	Marital status
	Dummy variable: 1 if married
	0.75
	0.43
	
	



	Education
	Continuous variable: education years
	8.63
	4.88
	0
	19



	Household size
	Discrete variable: number of household members
	2.78
	1.33
	1
	6



	Income
	Continuous variable: ln(household last year income + 1)
	10.29
	2.19
	0
	15.94



	Employment
	Categorical variable: employment economic active from 1 to 6: 1 = student, unemployment, retired with no money; 2 = no work income but has other income; 3 = only farming income; 4 = private employee; 5 = state employee or retired from it; 6 = entrepreneur
	3.21
	1.41
	
	



	Car
	Dummy variable: 1 if household has car
	0.28
	0.45
	
	



	Income Level
	Ordinal categorical variable: 1 = family income level low; 2 = middle; 3 = level high.
	1.64
	0.60
	1
	3



	ULE
	Categorical variable: 1 = never living in urban; 2 = having rural and urban living experience; 3 = always living in urban
	1.94
	0.84
	
	



	Air Quality
	Ordinal categorical variable: 1 = air quality is bad; 2 = neither bad nor good; 3 = air quality is good
	2.40
	0.87
	1
	3



	Government Duty
	Categorical variable: 0 = disagree that government needs to do more; 1 = agree that government needs to do more; 99 = do not know 1
	0.48
	0.50
	
	



	EPU
	Ordinal categorical variable: 1 = do not understand energy policy; 2 = neutral; 3 = understand energy policy
	1.15
	0.40
	1
	3



	EUP
	Dummy variable: 1 if agree with energy use causes pollution
	0.66
	0.47
	
	



	Attitude
	Dummy variable: 1 if attitude is positive
	0.68
	0.47
	
	



	Trust
	Dummy variable: 1 if trust
	0.66
	0.47
	
	



	Depression
	Dummy variable: 1 if depressed
	0.33
	0.47
	
	



	Happiness
	Dummy variable: 1 if happy
	0.79
	0.41
	
	



	Health
	Dummy variable: 1 if health
	0.58
	0.49
	
	



	Hukou
	Categorical variable: 1 = agricultural; 2 = nonagricultural; 3 = uniformed used to be agricultural; 4 = uniformed used to be nonagricultural
	1.78
	1.04
	
	



	Unit
	Dummy variable: 0 = village committee; 1 = city committee
	0.70
	0.46
	
	



	Local
	Categorical variable: 1 = born local; 2 = moved here; 3 = nonlocal
	1.33
	0.50
	
	







Notes: in these descriptive statistics, valid answer is not counted. 1 In total, 137 respondents’ opinions on government were not told. In these statistics, this part is not counted in mean value and standard deviation value. As government duty is a key factor, the unknown answer of government duty is taken as one of the categories when performing binary logistic regression.













[image: Table] 





Table 2. Logistic regression of variables with WTP-QA.
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Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5




	
Variable

	
Block 1

	
Block 2

	
Block 3

	
Block 4

	
Block 5






	
Age

	
0.985 ** 1

	
0.986 **

	
0.988 **

	
0.987 **

	
0.987 **




	
ln(household income + 2)

	
1.057 **

	
1.049 *

	
1.035

	
1.029

	
1.029




	
employment economic active: ref. no work and no income

	
**

	
*

	
*

	
*

	
*




	
no work income but other income

	
0.942

	
0.91

	
0.869

	
0.874

	
0.874




	
only farm income

	
0.699 **

	
0.764 *

	
0.753 *

	
0.766 *

	
0.767 *




	
private employee

	
0.868

	
0.842

	
0.828

	
0.843

	
0.843




	
state employee and retired from it

	
1.417

	
1.358

	
1.301

	
1.304

	
1.304




	
entrepreneur

	
0.797

	
0.774

	
0.777

	
0.790

	
0.790




	
family income level: ref. level low

	
**

	
**

	
**

	
**

	
**




	
level middle

	
1.321 **

	
1.329 **

	
1.287 **

	
1.214 *

	
1.214 *




	
level high

	
2.033 **

	
2.026 **

	
1.874 **

	
1.744 **

	
1.744 **




	
ULE: ref. never lived in urban

	

	
**

	
*

	
*

	
*




	
halfway urban

	

	
1.366 **

	
1.302 **

	
1.295 **

	
1.295 **




	
always urban

	

	
1.195

	
1.145

	
1.128

	
1.128




	
air quality: ref. neither good nor bad

	

	

	
*

	

	




	
bad

	

	

	
1.231

	
1.219

	
1.219




	
great

	

	

	
1.402 *

	
1.360 *

	
1.360 *




	
agree that government needs to do more: ref. no or neutral

	

	

	
**

	
**

	
**




	
positive

	

	

	
1.15

	
1.142

	
1.142




	
unknown

	

	

	
0.238 **

	
0.244 **

	
0.245 **




	
energy use causes pollution: agree

	

	

	
1.471 **

	
1.471 **

	
1.471 **




	
attitude: positive

	

	

	
1.443 **

	
1.413 **

	
1.413 **




	
Trust

	

	

	

	
1.187 *

	
1.187 *




	
depression

	

	

	

	
0.846 *

	
0.847 *




	
happiness

	

	

	

	
1.183

	
1.183




	
Nagelkerke R square

	
5.90%

	
6.30%

	
10.60%

	
11.20%

	
11.20%




	
x2

	
164.773, df = 9, p < 0.0001

	
176.245, df = 11, p < 0.0001

	
302.868, df = 17, p < 0.0001

	
320.215, df = 20, p < 0.0001

	
320.215, df = 20, p < 0.0001




	
overall percentage correct

	
58.2

	
59.0

	
61.4

	
62.0

	
62.0








Notes: data are from CGSS, some classifications were combined. 1 number is odds ratio and ** is p < 0.01, * p < 0.05.
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Table 3. Logic regression of variables with WTP-RE.
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Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5




	
Variable

	
Block 1

	
Block 2

	
Block 3

	
Block 4

	
Block 5






	
age

	
0.988 ** 1

	
0.988 **

	
0.989 **

	
0.989 **

	
0.988 **




	
gender—female

	
0.833 **

	
0.833 **

	
0.849 *

	
0.850 *

	
0.850 *




	
education

	
1.015

	
1.015

	
1.002

	
1.001

	
1.001




	
income

	
1.056 **

	
1.056 **

	
1.041*

	
1.040*

	
1.040*




	
employment: ref. student, unemployment, retired no money

	
**

	
**

	
*

	
*

	
*




	
no work income but other income

	
1.254

	
1.254

	
1.213

	
1.235

	
1.235




	
only farm income

	
0.94

	
0.94

	
0.969

	
0.972

	
0.972




	
private employee

	
1.087

	
1.087

	
1.093

	
1.116

	
1.116




	
state employee and retired from it

	
1.779 **

	
1.779 **

	
1.781 **

	
1.798 **

	
1.798 **




	
entrepreneur

	
1.089

	
1.089

	
1.107

	
1.124

	
1.124




	
income level: ref. level low

	
**

	
**

	
**

	
*

	
*




	
level middle

	
1.278 **

	
1.278 **

	
1.255 **

	
1.214 **

	
1.214 **




	
level high

	
1.298

	
1.298

	
1.228

	
1.205

	
1.205




	
GD: ref. disagree that government needs to do more

	

	

	
**

	
**

	
**




	
agree that government needs to do more

	

	

	
1.022

	
1.013

	
1.013




	
unknown

	

	

	
0.305 **

	
0.306 **

	
0.306 **




	
EUP agree with energy use causes pollution

	

	

	
1.476 **

	
1.473 **

	
1.473 **




	
attitude: positive

	

	

	
1.677 **

	
1.653 **

	
1.653 **




	
trust: trust

	

	

	

	
1.249 **

	
1.249 **




	
Nagelkerke R square

	
5.30%

	
5.30%

	
9.60%

	
9.90%

	
9.90%




	
x2

	
148.365, df = 11, p < 0.0001

	
148.365, df = 11, p < 0.0001

	
273.821, df = 15, p < 0.0001

	
282.773, df = 16, p < 0.0001

	
282.773, df = 16, p < 0.0001




	
overall percentage correct

	
58.2

	
58.2

	
61.0

	
61.0

	
61.0








Notes: data are from CGSS, some classifications were combined. 1 number is odds ratio and ** is p < 0.01, * p < 0.05.
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