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Abstract

:

It is generally agreed that green space has a positive effect on the health and well-being of urban residents. A number of papers have studied the relationship between green space and various sociodemographic characteristics; however, little is known about how perceptions of green space affect health and well-being differently between men and women. Such knowledge is significant for informing policy makers in designing urban green space to benefit the health and well-being of all people. In addition, urban greening has rarely been studied in the context of the UN 2030 Agenda and the UN New Urban Agenda. This study examines gender disparities in perceived green space and health and well-being, the effect of perceived green space, personal, and family variables on subjective health and well-being, and the interactive effects of perceived green space, personal, and family variables on health and well-being. The analyses were based on a survey of 9325 participants in 40 Chinese cities, using the Geographical Detector method. The results suggest that men tend to have a higher perception of green space but lower subjective health and well-being than women. Compared to health, well-being is more affected by perception of urban green space and personal and family factors. Perception of urban green space has a higher effect on men’s health and well-being than women’s. Women’s health and well-being tends to be more affected by personal and family factors than men’s. There are clear interactive effects of perceived green space, personal, and family variables on health and well-being. The combined effect is greater than the sum of individual effects on health and well-being, suggesting complexity in sustainable urban green space development with attention to gender equality in the context of the UN Agendas for sustainable development.
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1. Introduction


In our current fight against the COVID-19 pandemic, urban greening plays an important role in reducing stress and anxiety and contributing to residents’ well-being [1]. For example, ethnic minorities in Britain have been shown to be at a greater risk of COVID-19 mortality due to poor social and economic conditions. Compared to the ethnic majority population, ethnic minorities experienced overcrowded housing with 11 times less accessible green space [2]. Urban greening in particular would help the poor neighborhood and thus enhance health equity [3,4,5]. In fact, urban greening has been widely promoted as it positively impacts residents’ physical and mental health [3]. For example, it helps to reduce psychological stress, enhance immune function, promote physical activity and social integration, and improve air quality [6,7,8,9,10,11,12]. However, the effect of urban green space on health is still inadequately understood [13]. Furthermore, this effect may vary between men and women, possibly due to differences in the perception of green spaces with regards to safety, accessibility, species diversity, and usage patterns between genders [14,15,16]. It has also been reported that the perception of urban green space has a significant impact on residents’ subjective health and well-being [17,18,19]. Yet, further studies of such an impact are needed [15,16,20,21]. While many strategies for sustainable urban greening [22] and forms of urban green equity have been developed with recognition of the different stakeholders involved, these studies have largely failed to consider gender equality in green space [23].



Furthermore, current urban greening literature rarely refers to the UN 2030 Agenda [24] and the UN New Urban Agenda (NUA) [25]. The 2030 Agenda provides guidance for countries to achieve sustainable development goals (SDGs) by 2030 [24]. Interconnected and interdependent, many of the 17 SDGs are directly or indirectly related to urban greening. For example, SDG 11 requires the provision of “universal access to safe, inclusive and accessible, green and public spaces,” as urban greening contributes to the development of sustainable, inclusive cities and communities (SDG 11) and climate actions (SDG 13). In addition, SDGs 3 and 5 stress the need to “ensure healthy lives and promote well-being for all” as well as to “achieve gender equality and empower all women”. The NUA provides a new road-map for sustainable urban development. It was designed to support the achievement of the 2030 Agenda SDGs, particularly SDG 11. As such, the NUA follows the same inclusive theme as the 2030 Agenda to ensure equity, health, and well-being for all. It is critical that sustainable urban greening is guided by these UN Agenda. The aim of this study was to examine the effect of green space perception on subjective health and well-being with attention to gender inequalities in the context of the UN Agendas. This paper specifically intends to answer three questions: (1). Are there gender differences, or other differences, in perceived green space and self-rated health and well-being? (2). How do perceived green space, personal, and family variables affect subjective health and well-being? (3). What are the interactive effects of perceived green space, personal, and family variables on subjective health and well-being? Answers to these questions will provide valuable knowledge and contribute to better understanding of sustainable urban greening that will help ensure healthy lives and well-being for all genders. There are many definitions of perception. Our definition here is the understanding or recognition of something, a mental impression. “Perceived” means “recognized through the senses” (https://www.merriam-webster.com/dictionary/perceived). It is used in this paper interchangeably with “recognized” and “recognition” to refer to the overall perception of green space quality that includes perceived accessibility, size, authenticity, and usefulness of the green space.




2. Methods


2.1. Study Design


According to the ecological model of health, residents’ subjective health and well-being are influenced by various factors such as the built environment, social environment, and individual and family attributes, which may interact in a complicated process [26,27,28]. This study was designed to consider these factors (Figure 1). Specifically, green space perception is influenced by five factors: greenery coverage, number of parks, water space charm, climate comfort, and city cleanliness. Individual and family attributes are affected by eight elements: age, education, occupation, Hukou (rural or urban household registration), monthly household income, car ownership, residence, and residential location. The assumptions are that both green space perception and individual and family attributes affect subjective health and well-being, and they interact with one another in complex ways. Such interactions may have an even stronger impact on subjective health and well-being.




2.2. Data Source and an Explanation of Variables


The data are from the sample survey of the Livable City Evaluation Survey conducted by the Livable Cities Research Group of the Institute of Geographical Sciences and Resources of the Chinese Academy of Sciences in 40 major cities nationwide in 2015 (Figure 2). The population surveyed were residents who had lived in the city for more than half a year. A total of 12,000 questionnaires were distributed, with 9325, or 77.7%, of them completed. The survey included questions on all 15 variables presented in Figure 1. These variables were selected by the Livable Cities Research Group at the Chinese Academy of Sciences according to principles [29]. Major cities were used for the survey according to their population sizes and geographic location. Respondents answered questions on perceived green space and subjective health and well-being using a five-point scale, from 1 (least favorable) to 5 (most favorable). In order to reduce the impact of age, the subjective questions asked the respondents to evaluate their health and well-being in comparison to other people their age.




2.3. Statistical Method


Statistical analyses were conducted using the Geographical Detector method, a set of statistical models for detecting spatial differentiation, and its drivers, including risk, factor, ecological, and interactive detections [30]. This method is able to effectively overcome the limitations of traditional statistical methods in working with categorical variables. It has been applied to a wide range of fields in natural to social sciences [31,32,33,34,35]. This study hypothesizes that subjective health and well-being are affected by green space perception, individual and family attributes, and the interaction of these factors. Therefore, the Geographical Detectors method is appropriate for this study as it has been used in other studies with similar datasets [36,37,38,39]. This paper mainly uses the three modules of geographic detection: factor detection, risk detection, and interactive detection.



(1) Factor detection quantitatively measures the interpretation degree of different factors influencing subjective health and well-being. Its model is


   Q  f , s   = 1 −  1  n  σ s 2      ∑  i = 1  m    n  f , i      σ   s  f , i    2   



(1)




where    Q  f , s     is the explanatory power of the impact factor f on subjective health and well-being s,  n  and    σ s 2    are the sample size and variance of the subjective health and well-being of the study area, respectively, nf,I and    σ   s  f , i    2    are the sample size and variance of the subjective health and well-being of the i (i = 1,2,…, m) layer, that is, each city, respectively.    Q  f , s     value range is [0,1]. A larger value indicates that the factor has a stronger influence on subjective health and well-being. A value of 0 indicates that the factor is not related to subjective health and well-being. A value of 1 indicates that the influencing factor fully explains the self-assessment.



(2) Risk detection is used to reveal which types of variables are high or low values to subjective health and well-being. It can be measured by r-value test:


   r  i j   =   —  M j         σ i 2     n i      −    σ j 2     n j       



(2)







In the formula, rij is the t-test value, Mi and Mj are the mean of the subjective health and well-being of i and I, respectively;    σ i 2    and    σ j 2    are the variance of the subjective health and well-being of i and j, respectively; ni and nj are the sample sizes of i and j.



(3) Interactive detection is used to detect the relationship between the two impact factors on subjective health and well-being. It consists of the following expressions: if F (x∩y) <min (F (x), F (y)), this means that the influence of x and y interaction is nonlinear weakening; if min (F (x), F (y)) <F (x∩ y) <max (F (x), F (y)), the influence is a single linear weakening; if F (x∩y)> max (F (x), F (y)), the influence is bi-linearly enhancement; if F (x∩y) > F (x) + F (y), the influence is non-linearly enhancement; if F (x∩y) = F (x) + F (y), the factors of x and y are independent of each other.





3. Results


3.1. Variable Descriptive Statistics


The survey respondents included slightly more men (51.7%) than women (48.3%), the majority of whom were under 40 years old. Most respondents were college-educated, urban technical professionals, with an annual family income between CNY 5000 and 15,000 (US$700 and 2200), and who owned an apartment. Approximately half of them were car owners, slightly more among men than women. Women tended to have a higher perception of subjective health and well-being than men (Table 1). However, men rated their greenery coverage and climate comfort slightly higher than women did. Furthermore, Table 2 indicates that green space variables affected subjective health and well-being differently between the genders. The effects were also different between men and women. Green space variables affected men significantly in perceived subjective health but not as much among women. The gender differences were smaller in well-being.




3.2. Factor Detection Results


Men’s subjective health is significantly affected by their perception of number of parks, city cleanliness, and greenery coverage (Table 3). However, women’s health is only affected by city cleanliness and number of parks. Male well-being is significantly affected by the number of parks, city cleanliness, climate comfort, greenery coverage, and water space charm. On the other hand, female well-being is affected by only the number of parks, water space charm, and climate comfort. Four individual and family attributes are important to male health: residential location, age, car ownership, and Hukou. However, female health is affected by a greater number of factors. In addition to residential location, age, car ownership, and Hukou, female health is also impacted residence, education, and occupation. Male well-being is affected by residential location, residence, education, age, Hukou, and car ownership. Female well-being is affected by the same attributes with the addition of occupation. In sum, the factors of green space perception and individual and family attributes have a greater impact on well-being than health. Green space perception factors have a greater impact on men than women, who particularly care more about the number of parks. Women also tend to be more affected by individual and family factors than men.




3.3. Risk Detection Results


Risk detection identified the impact of different factors on subjective health and well-being. The results indicate a U shape for the impact of each perceived factor on well-being among men, a trend that first declines and then increases. (Figure 3). Thus, there is an inflection point effect, that is, the “very dissatisfied” score is slightly higher, the “general” score is the lowest, and the “very satisfied” score is the highest. The impact of number of parks and city cleanliness also exhibited a U-shaped curve on subjective health. Greenery coverage is positively correlated with subjective health. Subjective health improves with increase in satisfaction with greenery coverage. Furthermore, an inverted U shape indicates that as the age increases, health and well-being first increase and then decrease, peaking with the 20–39-year-old group (Figure 4). Other factors are reflected in the relatively high health and well-being of residents as well, including living in suburban areas, local Hukou, and car ownership. In addition, men with higher levels of education who lived in dormitories tended to have higher subjective well-being.



As for women, a U-shaped curve exists between health and well-being and the affecting factors including water space charm, climate comfort, number of parks, and city cleanliness. Similar to men, women aged 20–39 years old have the best subjective health and well-being. In addition to age, other positive factors include better education, urban Hukou, not owning a car, and suburban living as compared to living in urban centers.




3.4. Interaction Detection Results


Interaction effects on men’s health are clear (Table 4). For example, the interaction explanatory power is 1.4% for the number of parks (0.7%) and green coverage (0.4%) and 1.1% for age (0.4%) and water space charm (0.2%). For women, the interaction explanatory power is 0.6% for the number of parks (0.3%) and green coverage (0.1%) and1.0% for age (0.5%) and water space charm (0.1%). Similarly, there are also interaction effects on well-being (Table 5). For example, the interaction explanatory power is 2.2% for men’s perception of number of parks (1.2%) and green coverage (0.4%) and 1.7% for age (0.5%) and water space charm (0.4%). For women, the interaction explanatory power is 0.8% for the number of parks (0.4%) and green coverage (0.1%) and 1.6% for age (0.5%) and water space charm (0.4%). In general, any single resident’s health and well-being are constrained by many factors. In addition, the interaction explanatory power of all factors on male health and well-being is significantly greater than that on female. For both genders, the interaction explanatory power of all factors is significantly greater on well-being than on health.





4. Discussions


The findings support earlier reports that urban greening enhances residents’ health and well-being [1,3]. In particular, the findings support the literature on gender disparities in the effects of urban greening [14,15,16]. This study contributes to the literature by demonstrating that men and women may experience and utilize urban green space in different ways, as men tend to have higher perceptions of green space but lower perception of subjective health and well-being than women. The findings could be explained by earlier reports that women tend to be restricted in their exercise behavior compared to men [40] and use public parks less often [41,42]. In addition, women tended to be more concerned about their personal safety than men when visiting green spaces [43,44]. The implications are that gender equality should be considered in strategies for sustainable urban greening [22,23]. In addition, our findings illustrated the complexity of gender disparity and sustainable urban greening. Our study suggests that it may be more important for cities to increase the number of parks rather than the total areas of parks, in particular for female residents. Ownership of material goods, namely apartments or cars, did not have as much of a positive impact on improving subjective health and well-being as we had anticipated. Instead, it seems that improving the cleanliness of the city, education opportunities, and reducing urban-rural inequality in residential status may be more helpful. This finding supports the UN Agendas that emphasize equality rather than material wealth in developing inclusive societies. Urban greening should follow the UN Agendas to enhance the development of sustainable, inclusive cities and communities and ensure the provision of “universal access to safe, inclusive and accessible, green and public spaces”. Current COVID-19 pandemic mitigations tend to cause or reinforce inequities in health and well-being [2,45].




5. Limitations


Several limitations need to be pointed out, though they should not affect the validity of the findings. First, we should note that the results indicated statistically significant effects of perceived green space on health and well-being, but the strength of the effect seems relatively small, which is an indication that many other factors which were out of the scope of this study may have played a role. Secondly, this study was limited to the quantity and quality of perceived green space, which may not fully account for all factors affecting the use of green spaces. It has been reported that proximity to green space, easiness of access, and perceived safety are all important affecting factors in health outcomes [14,46,47]. This study measured the quality of green space in terms of water space charm, climate comfort, and city cleanliness. However, proximity to green space and perceived safety were not measured. Further studies should include the additional factors for a more comprehensive result. Thirdly, our findings indicate associations between perceived green space and health but not necessarily a cause–effect relationship. Further research is needed for determining whether a cause–effect relationship exists. Fourthly, most respondents to the survey used in this study were college-educated, urban technical professionals, with middle-level income and a relatively stable lifestyle. As a result, our findings were likely to limit the generality of the conclusions. Fifthly, GDM method has been widely used with variations from study to study. Our method and design followed the correct principle theory with some variations in approach. The datasets we had limited our ability to fully explore the spatial options. Further research will need to collect data with additional spatial variables. Finally, it is important to point out that the incorporation of the syndemic approach with social-spatial justice is only preliminary. As such, the proposed integrated model of syndemics with social-spatial justice requires further debate and validation to fully enhance health policy making and management.




6. Conclusions


This study was designed to explore green space perception among urban Chinese residents and its impact on subjective health and well-being, with attention to gender equality in the context of the UN 2030 Agenda. We found a significant level of interaction between urban green space perception, individual and family attributes, and residents’ subjective health and well-being. There was also clear gender inequality in urban residents’ perception of green space and their health and well-being. Male perception of green space was significantly higher than that of female, but their subjective health and well-being were lower. Urban green space had a more significant impact on male subjective health and well-being, while individual and family attribute factors had a more significant impact on female health.



In addition, our findings illustrated the complexity of sustainable urban greening, which must pay attention to gender equity and other factors. Our study suggests that it may be more important for cities to increase the number of parks rather than the total areas of parks, in particular for female residents. Closeness to parks would especially encourage women to visit the parks as they tend to be busy with household work. We found that ownership of material wealth such as an apartment or cars do not help as much as we had expected in improving subjective health and well-being. Instead, improving education and reducing inequality in residential status may be more helpful. Hopefully, innovative sustainable urban greening with attention to gender equality will play a more important role in promoting healthy lives and well-being for all.
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Figure 1. Factors that influence subjective health and well-being. 
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Figure 2. Location of the 40 major Chinese cities surveyed. 
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Figure 3. The impact of different perceived greenspace factors on subjective health and well-being (1 = very dissatisfied; 2 = dissatisfied; 3 = general; 4 = satisfied; 5 = very satisfied). 
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Figure 4. The impact of individual and family attributes factors on subjective health and well-being. 
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Table 1. Variable descriptive statistics.






Table 1. Variable descriptive statistics.





	Variable
	Male
	Female
	T





	Subjective health
	3.52
	3.55
	−1.821 *



	Subjective well-being
	3.49
	3.56
	−3.269 ***



	Greenery coverage
	3.08
	3.03
	1.910 *



	Number of parks
	3.07
	3.05
	0.742



	Water space charm
	3.03
	3.01
	0.651



	Climate comfort
	3.09
	3.04
	1.864 *



	City cleanliness
	3.07
	3.05
	0.709







* = significant at 0.1; *** = significant at 0.01.
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Table 2. The correlation between green space variables and variables of subjective health and well-being.
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Variable Type

	
Variable Name

	
Subjective

Health

	
Subjective

Well-Being




	
Male

	
Female

	
Male

	
Female






	
Green space

perception factor

	
Water space charm

	
0.041 ***

	
0.028 *

	
0.048 ***

	
0.049 ***




	
Green coverage

	
0.057 ***

	
0.012

	
0.022

	
0.016




	
Number of parks

	
0.055 ***

	
0.022

	
0.057 ***

	
0.055 ***




	
Climate comfort

	
0.029 **

	
0.017

	
0.054 ***

	
0.047 ***




	
City cleanliness

	
0.053 ***

	
0.018

	
0.056 ***

	
0.008




	
Individual and family attributes

	
Age

	
−0.025 *

	
−0.027 *

	
−0.032 **

	
−0.032 **




	
Education

	
0.031 **

	
0.044 ***

	
0.028 *

	
0.052 ***




	
Occupation

	
−0.029 **

	
−0.027 *

	
0.021

	
−0.027 *




	
Hukou

	
−0.036 **

	
−0.033 **

	
−0.066 ***

	
−0.057 ***




	
Monthly household income

	
−0.028

	
0.001

	
−0.035 **

	
0.016




	
Car ownership

	
0.052 ***

	
0.090 ***

	
0.055 ***

	
0.047 ***




	
Residence

	
−0.013

	
−0.018

	
−0.002

	
−0.026 *




	
Residential location

	
0.172 ***

	
0.203 ***

	
0.195 ***

	
0.177 ***








* = significant at 0.1; ** = significant at 0.05; *** = significant at 0.01.
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Table 3. Factor Detection results of subjective health and well-being (unit: %).
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Variable Type

	
Variable Name

	
Q of Health

	
Q of Well-Being




	
Male

	
Female

	
Male

	
Female






	
Green space

perception factor

	
Water space charm

	
0.18

	
0.11

	
0.36 ***

	
0.37 ***




	
Green coverage

	
0.39 ***

	
0.06

	
0.38 ***

	
0.09




	
Number of parks

	
0.70 ***

	
0.25 **

	
1.16 ***

	
0.40 ***




	
Climate comfort

	
0.13

	
0.12

	
0.48 ***

	
0.28 ***




	
City cleanliness

	
0.51 ***

	
0.32 ***

	
0.81 ***

	
0.03




	
Individual and family attributes

	
Age

	
0.42 **

	
0.50 ***

	
0.51 ***

	
0.52 ***




	
Education

	
0.23

	
0.44 ***

	
0.36 ***

	
0.57 ***




	
Occupation

	
0.31

	
0.39 **

	
0.61

	
0.38 **




	
Hukou

	
0.13 **

	
0.12 *

	
0.44 ***

	
0.32 ***




	
Monthly household income

	
0.3

	
0.13

	
0.3

	
0.16




	
Car ownership

	
0.28 ***

	
0.81 ***

	
0.30 ***

	
0.23 ***




	
Residence

	
0.35

	
0.87 ***

	
1.01 ***

	
0.74 **




	
Residential location

	
2.97 ***

	
4.10 ***

	
3.80 ***

	
3.13 ***








* = significant at 0.1; ** = significant at 0.05; *** = significant at 0.01.
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Table 4. Interaction detection results of subjective health (unit: %).
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Subjective Health

	
Ws

	
Gc

	
Np

	
Clc

	
Cic

	
A

	
E

	
O

	
H

	
Co

	
Re

	
Rl






	
Ws

	
M

	
0.2

	

	

	

	

	

	

	

	

	

	

	




	
F

	
0.1

	

	

	

	

	

	

	

	

	

	

	




	
Gc

	
M

	
0.8

	
0.4

	

	

	

	

	

	

	

	

	

	




	
F

	
0.9

	
0.1

	

	

	

	

	

	

	

	

	

	




	
Np

	
M

	
1.2

	
1.4

	
0.7

	

	

	

	

	

	

	

	

	




	
F

	
0.8

	
0.6

	
0.3

	

	

	

	

	

	

	

	

	




	
Clc

	
M

	
0.8

	
0.8

	
1.4

	
0.1

	

	

	

	

	

	

	

	




	
F

	
0.5

	
0.7

	
1.0

	
0.1

	

	

	

	

	

	

	

	




	
Cic

	
M

	
1.1

	
1.2

	
1.2

	
1.2

	
0.5

	

	

	

	

	

	

	




	
F

	
0.7

	
1.2

	
1.0

	
0.7

	
0.3

	

	

	

	

	

	

	




	
A

	
M

	
1.1

	
1.4

	
1.5

	
1.2

	
1.6

	
0.4

	

	

	

	

	

	




	
F

	
1.0

	
1.0

	
1.3

	
1.4

	
1.4

	
0.5

	

	

	

	

	

	




	
E

	
M

	
1.0

	
1.2

	
1.4

	
0.7

	
1.4

	
0.8

	
0.2

	

	

	

	

	




	
F

	
0.8

	
0.9

	
0.9

	
0.8

	
1.3

	
0.9

	
0.4

	

	

	

	

	




	
O

	
M

	
1.4

	
1.4

	
1.8

	
0.9

	
1.4

	
1.4

	
1.2

	
0.3

	

	

	

	




	
F

	
1.4

	
1.0

	
1.0

	
1.4

	
1.1

	
1.5

	
1.5

	
0.4

	

	

	

	




	
H

	
M

	
0.4

	
0.6

	
0.9

	
0.4

	
0.7

	
0.8

	
0.5

	
0.6

	
0.1

	

	

	




	
F

	
0.3

	
0.3

	
0.5

	
0.3

	
0.5

	
1.0

	
0.9

	
0.9

	
0.1

	

	

	




	
Co

	
M

	
0.6

	
0.8

	
1.2

	
0.4

	
0.9

	
0.9

	
0.5

	
0.8

	
0.6

	
0.3

	

	




	
F

	
1.0

	
0.9

	
1.3

	
1.0

	
1.2

	
1.6

	
1.6

	
1.4

	
0.9

	
0.8

	

	




	
Re

	
M

	
0.9

	
1.1

	
1.4

	
0.9

	
1.4

	
1.3

	
1.3

	
1.3

	
0.7

	
0.8

	
0.4

	




	
F

	
1.3

	
1.3

	
1.5

	
1.3

	
1.7

	
2.1

	
1.8

	
2.1

	
1.3

	
1.9

	
0.9

	




	
Rl

	
M

	
3.2

	
3.5

	
3.8

	
3.2

	
3.6

	
3.1

	
3.2

	
3.2

	
3.0

	
3.1

	
3.0

	
3.0




	
F

	
4.3

	
4.4

	
4.4

	
4.4

	
4.5

	
4.3

	
4.4

	
4.3

	
4.2

	
4.2

	
4.2

	
4.1








Note: M = male, F = female, Ws = water space charm, Gc = green coverage, Np = number of parks, Clc = climate comfort, Cic = city cleanliness, A = age, E = education, O = occupation, H = Hukou, Co = car ownership, Re = Residence, and Rl = residential location.
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Table 5. Interaction detection result of subjective well-being (unit: %).
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Subjective Well-Being

	
Ws

	
Gc

	
Np

	
Clc

	
Cic

	
A

	
E

	
O

	
H

	
Co

	
Re

	
Rl






	
Ws

	
M

	
0.4

	

	

	

	

	

	

	

	

	

	

	




	
F

	
0.4

	

	

	

	

	

	

	

	

	

	

	




	
Gc

	
M

	
1.5

	
0.4

	

	

	

	

	

	

	

	

	

	




	
F

	
0.8

	
0.1

	

	

	

	

	

	

	

	

	

	




	
Np

	
M

	
1.7

	
2.2

	
1.2

	

	

	

	

	

	

	

	

	




	
F

	
1.2

	
0.8

	
0.4

	

	

	

	

	

	

	

	

	




	
Clc

	
M

	
1.7

	
1.5

	
1.9

	
0.5

	

	

	

	

	

	

	

	




	
F

	
1.1

	
1.0

	
1.1

	
0.3

	

	

	

	

	

	

	

	




	
Cic

	
M

	
1.6

	
1.6

	
2.1

	
1.6

	
0.8

	

	

	

	

	

	

	




	
F

	
1.1

	
0.9

	
0.8

	
0.7

	
0.4

	

	

	

	

	

	

	




	
A

	
M

	
1.7

	
1.9

	
2.1

	
1.7

	
2.2

	
0.5

	

	

	

	

	

	




	
F

	
1.6

	
1.2

	
1.2

	
1.2

	
1.0

	
0.5

	

	

	

	

	

	




	
E

	
M

	
1.2

	
1.4

	
2.0

	
1.5

	
1.9

	
1.2

	
0.4

	

	

	

	

	




	
F

	
1.3

	
1.1

	
1.4

	
1.2

	
1.2

	
1.2

	
0.6

	

	

	

	

	




	
O

	
M

	
1.9

	
1.7

	
2.4

	
1.8

	
2.1

	
1.9

	
2.1

	
0.6

	

	

	

	




	
F

	
1.1

	
1.0

	
1.3

	
1.4

	
0.9

	
1.2

	
1.5

	
0.4

	

	

	

	




	
H

	
M

	
1.1

	
1.3

	
1.7

	
1.1

	
1.4

	
1.2

	
1.0

	
1.2

	
0.4

	

	

	




	
F

	
0.8

	
0.6

	
0.8

	
0.8

	
0.4

	
1.3

	
1.3

	
0.8

	
0.3

	

	

	




	
Co

	
M

	
0.9

	
0.7

	
1.6

	
1.0

	
1.3

	
1.0

	
0.8

	
1.3

	
1.2

	
0.3

	

	




	
F

	
0.7

	
0.4

	
0.9

	
0.7

	
0.4

	
1.3

	
1.1

	
0.8

	
0.7

	
0.2

	

	




	
Re

	
M

	
1.6

	
2.1

	
2.6

	
2.0

	
2.5

	
2.8

	
1.9

	
2.2

	
1.6

	
1.5

	
1.0

	




	
F

	
1.9

	
1.2

	
1.4

	
1.5

	
1.1

	
1.7

	
1.5

	
1.8

	
1.1

	
1.1

	
0.7

	




	
Rl

	
M

	
4.2

	
4.1

	
4.9

	
4.3

	
4.7

	
4.1

	
4.0

	
4.3

	
3.8

	
3.9

	
4.2

	
3.8




	
F

	
3.6

	
3.3

	
3.7

	
3.5

	
3.2

	
3.3

	
3.3

	
3.4

	
3.2

	
3.2

	
3.3

	
3.1








Note: M = male, F = female, Ws = water space charm, Gc = green coverage, Np = number of parks, Clc = climate comfort, Cic = city cleanliness, A = age, E = education, O = occupation, H = Hukou, Co = car ownership, Re = Residence, and Rl = residential location.
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