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Abstract: Rapid urbanisation in developing countries is putting pressure on urban greenness 

supplies and living environment. Access to parks plays an important role for people’s lived 

experiences about urban greenness. While existing studies have mostly focused on the 

capitalized value of access to parks on property values, few studies have been conducted on the 

relationship between access to parks and residential satisfaction towards the greenness domain in 

developing countries. This study fills this gap through the detailed investigation about 

individuals’ perceptions about residential satisfaction towards the greenness domain using a 

large-scale resident survey in metropolitan Beijing. We focus on the ways in which this 

relationship is moderated by complementary effects between access to parks and contextual 

amenities in order to explore how residents’ satisfaction perceptions are shaped by socio-spatial 

gradients. The results show that limited access to parks is associated with lower residential 

satisfaction towards the greenness domain. Importantly, the psychological implications of access 

to parks vary with household demographics, and contextual amenities such as schools, 

recreational amenities and crime rates. These findings reveal the importance of the socio-spatial 

contextualized dependent nature of perceived benefits of access to parks as is subjectively 

experienced by residents. 

Keywords: Urban parks, satisfaction, spatial differentiation, China 

1. Introduction  

Urban greenness amenities such as parks are crucial for benefiting urban greening and 

environmental quality. Recent studies have suggested that access to urban parks has been a 

prominent policy instrument that directly affects people’s residential satisfaction perceptions 

towards urban greenness domains (Schipperijn et al., 2010, 2017; Paul and Nagendra, 2017; 

Gozalo et al., 2018). These policies frequently combine urban environmental quality with 

neighborhood equality objectives under the presumption that spatial access of parks promote 

local quality of life (Landry and Chakraborty, 2009; Lee and Maheswaran, 2011). 

Urban parks are almost inevitably not distributed evenly over space. This is especially the case in 

fast-urbanizing countries where spatial disparities are particularly pronounced (Wu and Dong, 

2014). Thus, a few questions emerge: how is spatial access to parks related to residential 

satisfaction, and how differentiated socio-spatial gradients moderate the relationship between 

access to parks and residential satisfaction? In the context of large developing countries, the 

empirical literature on the perceived evaluation of residential environment has so far paid little 

attention to the greenness domain, and the role of asymmetric differentiated relationships 

between access to parks and satisfaction across social-spatial gradients. 

This paper provides the insights on this question through investigating detailed distribution of 

urban parks and surveying residents’ perceived satisfaction towards the greenness domain in 

metropolitan Beijing. We examine the influences of access to parks on residents’ perceived 

residential satisfaction towards the greenness domain, conditional upon household demographics, 

residential experiences and neighborhood built environment. It contributes to the literature by 

explicitly testing the complementary effects between access to parks and other contextual 

amenities. We focus on urban China because residents living in Chinese megacities are at the 

forefront of accommodating the pressure of the degradation of living environment against the 

backdrop of the fast urbanization process. Moreover, urban parks are preserved by municipal 
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governments and can be regarded as plausibly exogenous to changes in the land and housing 

market demand (Zheng and Kahn, 2008). Our analysis proceeds in several stages. First, we 

exploit the correlates of residential satisfaction, with a particular focus on people’s satisfaction 

perception about the greenness domain. We focus on interpreting the direct influences from 

access to parks on satisfaction outcomes after controlling for household demographics and 

neighborhood built environment. We further elucidate the complementary effects between access 

to parks and other amenities on satisfaction for residents. We clarify the importance of 

conceptualising the perceived benefits of parks on people’s lived experiences not just in terms of 

their spatial proximity characteristics but how those characteristics interact with quality of parks, 

and other contextual amenities such as access to schools, recreational amenities and crime rates. 

We also examine the sensitivity of the results to the potential estimation bias caused by various 

modeling approaches. Finally, we compare the influences of access to parks on the satisfaction 

for residents who stayed in the current residences for a long time versus residents who have 

recently experienced residential relocation so as to reflect the potential effects of residential 

experiences on satisfaction (Jansen, 2013; Cao and Wang, 2016; Wu and Hong, 2017). The 

findings enable us to shed new lights on the socio-spatial contextualized dependent nature of 

perceived benefits of access to parks as is subjectively experienced by people. 

2. Background 

2.1 Urban parks and satisfaction 

Residential satisfaction is a subjective realization of lived experiences. It reveals individuals’ 

perceived reflections to the residential environment that is comprised of family and 

neighborhood characteristics (Campbell et al., 1976). Understanding the determinants of 

satisfaction has useful implications for policymakers and planners to identify the neighborhood 

landscape that can improve people’s subjective wellbeing. The literature relating residential 

satisfaction to housing and neighborhood characteristics has developed rapidly over the past 

several decades and is surveyed in Lu (1999). 

Previous studies have suggested that urban greenness conditions such as access to parks affect 

psychological health and satisfaction outcomes (Leslie et al., 2010; Lee and Maheswaran, 2011). 

Several mechanisms may explain the association between urban parks and residential satisfaction. 

As one important domain of residential environment, urban parks make a contribution to the 

aesthetic attractiveness of neighborhoods. The aesthetic attractiveness of parks is influenced by 

spatial access of parks at proximate distance buffers. For urbanites, access to urban parks could 

benefit mental health and satisfaction about residential environment by offering a wide range of 

amenities through making social engagement, viewing greenness landscape, and doing physical 

exercises such as jogging, walking and cycling (Bain et al., 2012; Coutts, 2008). In affluent 

neighborhoods and business districts, a lack of parks may act as a social signifier of poor 

environmental quality and cramped neighborhood design (Schroeder and Cannon, 1983; Takano 

et al., 2002; Wolf, 2005). Finally, the association between spatial access of urban parks and 

residential satisfaction could be a correlated consequence of household demographics that are 

disproportionately experienced by differentiated social groups (Zhou and Kim, 2013). Boone et 

al. (2009) posits that Whites have access to a larger size of parks than do other groups in 

Baltimore, Maryland, USA. 
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China’s urban parks and other greenness amenities such as rivers have long been maintained by 

governments. These amenities have played an increasingly important role in the process of 

residential location choices (Wu et al., 2013), where the pressure on the urban environment 

quality is a highly policy relevant concern. There is a growing body of literature that investigates 

various aspects of determinants of residential satisfaction (Wu, 2014; Wang and Wang, 2016) 

but few studies have examined the residential satisfaction with respect to the greenness domain. 

This discrepancy with the empirical research from developed countries is attributed to underlying 

psychological responses. In part, this neglect of psychological responses results from a lack of 

large-scale individual survey data about residential satisfaction at the whole metropolitan area 

rather than pre-determined selective neighborhoods. Moreover, the lack of clear psychological 

predictions regarding the association with spatial access of parks is attributed to the tolerance of 

the urban environmental justice in the pre-reform “egalitarian” society. It was believed that 

housing equality and a lack of subjective awareness of amenity values were normalized in 

traditional socialist societies with dense population (Huang and Jiang, 2009; Huang and Li, 

2014). These factors were considered to hinder psychological responses by lowering urban 

greenness expectations and making green space less influential in perceived assessments of 

residential satisfaction. 

In the post-reform era, several changing contextual mechanisms may be shifting the traditional 

urban greenness expectations towards an explicit psychological response of cramped or beautiful 

urban parks. First, worsened pollution, heat islands and the scarcity of urban surface water 

resources have led to a substantial rise in public awareness of the importance of environmental 

amenities including parks in Chinese cities. Second, there has been a market-oriented transition 

in the socioeconomic inequalities of housing and neighborhood conditions, alongside with the 

land and housing market reforms in China since the late 1980s (Zhou and Logan, 1996). Thus, 

access to parks represents residents’ preference over environmental amenity disparities (Wu et 

al., 2015), where some social groups are deprived of external benefits of parks. This makes 

severe psychological pressure to comforting people’s residential satisfaction. This leads to our 

first hypothesis proposed as: better access to parks is associated with higher residential 

satisfaction towards the greenness domain in post-reform urban China. While previous studies 

have mostly focused on overall residential satisfaction, others have studied satisfaction with a 

specific domain (Elsinga and Hoekstra, 2005; Lovejoy et al., 2010; De Vos et al. 2015). 

In this study, we posit that a thorough understanding of how residents perceive their residential 

exposures to greenness– as one domain of their overall psychological responses to residential 

environment—is a useful complementary inquiry. We will make a specific focus on individuals’ 

residential satisfaction perceptions about the greenness domain as the outcome of interest. We 

acknowledge that residential self-selection or preferences about parks may contribute to 

residential satisfaction, which is beyond the scope of this study. 

2.2 Differentiated relationships across socio-spatial gradients 

The literature that analyzes the urban greenness consists mostly of analyses of determinants of 

the use of parks and green space for physical activities (Zhang et al., 2015). This literature is 

large but neglects the subjective dimension of urban greenness expectations and lived 

experiences, which depends on the contextualized perceptions of the availability of urban 

greenness. Leslie et al. (2010) posits that the objectively measured greenness based on remotely 
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sensed images or aerial photographs involves quantity of parks and other green amenities, but the 

availability of urban parks may not be perceived by all residents in the same way. In this view 

psychological responses to spatial access of urban parks are likely to be differentiated across 

residents when there is a relatively mismatch between a person’s subjective expectation and 

access to urban parks that can be accessed by this person. As a result, perceived assessments of 

urban parks may vary across social groups and geographical areas. 

To formulate hypotheses about differentiated socio-spatial gradients, we focus on how 

individuals’ demographics and neighborhood socio-economic status may moderate the 

relationship between access to parks and residential satisfaction. In doing so we develop a 

conceptual model that emphasizes the contextually dependent nature of urban greenness 

expectations and lived experiences. The model is an intuitive one. It assumes that individuals 

hold self-reflexively desires of living in the adjacency of urban greenness which are shaped by 

the ways in which urban parks are distributed within the context of residential preferences about 

natural environments. The likelihood of realizing these desires is subjectively assessed through 

considerations of individual-level demographics and neighborhood-level socioeconomic 

conditions. 

In the pre-reform period, Chinese urbanites were unlikely to fulfill their residential preferences 

and experiences within the socialist housing allocation system. This means that residential 

locations were pre-determined by state employers and houses were allocated to individuals based 

on the egalitarian society principle and occupational job rank status (Logan et al., 2010). In the 

post-reform period, Chinese cities have experienced the significant transition into the market 

system. Meanwhile, China’s market-oriented reforms have resulted in enlarging social gradients 

and diversified residential preferences between the urban affluent and the urban poor (Wang, 

2000; Zheng et al., 2006). Other demographic characteristics such as age, and educational 

attainment levels could also play a crucial role in the formulation of expectations of residential 

environments (Wang, 2004; Pham et al., 2012; Li et al., 2015). This argument is in line with 

Festinger (1962)’s theoretical model, a prevailing framework that suggests that people could take 

a pro-active approach to align their expectations of residential environment with their 

demographic characteristics so as to avoid the adverse cognitive dissonance generated by 

inabilities to fulfill their self-reflexively desires. Thus it is likely that lower ranked social classes’ 

subjective lived experiences may not fail to meet their expectations after they have recognized 

their own socioeconomic constraints. This is particularly the case in China where individuals 

tend to cope with social inequalities by adjusting their own expectations rather than relying on 

institutional forces to climb up the socio-economic ladder (Whyte, 2010). In comparison to the 

urban poor, affluent people are expected to be more likely to endorse the residential preference 

for spatial access of parks (Jensen et al., 2004; Jesdale et al., 2013). This leads to our second 

hypothesis proposed as: there are likely satisfaction differences in how people from different 

income groups perceive subjectively to spatial access of urban parks. 

China has experienced substantial urbanization over the past two decades which has led to not 

only the emergence of social gradients at the individual-level but also the spatial differentiation 

of neighborhood-level socio-economic characteristics (Wang, 2004). On the one hand, 

differences in neighborhood socio-economic characteristics could moderate how local residents 

respond psychologically to their residential satisfaction (Hu, 2013; Wang and Wang, 2016; Wu 

and Dong, 2014; Wu et al., 2018). On the other hand, individuals’ greenness expectations are 

contextual dependent and spatially shaped by the complementary effects between access to parks 
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and quality of parks such as park sizes, as well as other contextual amenities such as primary 

schools, rivers, and recreational facilities (Ma et al., 2017). In metropolitan areas with dense 

population, access to spacious parks is in high demand but limited supply. This leads to our final 

hypothesis proposed as: the presence of complementary effects between access to parks and park 

size is likely to moderate the impact on residents’ perceived satisfaction about the greenness 

domain. As an extension, we expect to observe the complementary effects between access to 

parks and other contextual amenities in moderating the impact on residents’ perceived 

satisfaction about the greenness domain. At the neighborhood level, we expect that access to 

parks associated with relatively high crime rates is likely to generate differentiated impacts on 

residents’ perceived satisfaction about the greenness domain. 

3. Data and Methods 

3.1 Data 

This study obtained the information on individual-level socio-demographic characteristics and 

residential satisfaction perceptions from the 2005 baseline wave of the Chinese City Livable 

Studies (CCLS thereafter) using metropolitan Beijing as a pilot urban quality of life study 

(Zhang et al., 2006). The CCLS is conducted by the Institute of Geographic Science and Natural 

Resources Research, Chinese Academy of Sciences in Beijing. The CCLS investigated people’s 

satisfaction perceptions about various domains of living environments. This allows us to directly 

measure individuals’ satisfaction perceptions about the greenness domain in addition to the 

overall residential satisfaction so that we could provide a thorough understanding of residential 

exposures to urban greenness. The cross-sectional individual survey of the 2005 wave consisted 

of Geographical Information System (GIS)-assisted personal interviews with around 11,000 

questionnaires being circulated to local residents in Beijing, of whom 7647 respondents returned 

back effective questionnaires. The timing of the survey is meaningful for several reasons. First, 

the survey has been conducted just before the 2008 Beijing Olympics, a period when urban 

residents, planners and policymakers have just become fully aware of the importance of urban 

greenness and satisfaction. Second, it has been conducted just after the implementation of the 

2004 Beijing municipal urban planning program. The program has emphasized the development 

of the “Livable City” plan, with a focus on dealing with satisfaction and green amenities. Multi-

stage proportional-to-population size stratified sampling was used with samples cross-checked 

by gender and age in proportion to population at the administrative levels of neighborhood (jie 

dao) and districts. The hierarchical structure nature of the sampling design indicates that 

individuals are nested in neighborhoods and districts. The response rate of around 70% is 

favorably in line with mainstream Western urban household surveys. After eliminating cases 

with missing values, our regression observations include 6255 cases with valid information such 

as respondents’ residential locations, household demographic characteristics and satisfaction 

outcomes. Detailed descriptive characteristics of variables are described in Table (1). 

3.2 Key Measures 

The variables used in the analysis include four categories: residential satisfaction, spatial access 

of urban greenness, neighborhood characteristics, and household demographic characteristics. 
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Residential satisfaction. For residential satisfaction, survey respondents were directly asked to 

indicate how well parks and surrounding greenness conditions of their local residential 

environments meet their current perceptions on a six-point score scale ranging from “not known”, 

“very dissatisfied”, “dissatisfied”, “neutral”, “satisfied” and “very satisfied”. The scale was 

consistent with recent literature in Western countries that suggests that perceived perception 

scores indicate subjective well-being levels (Lovejoy, Handy, and Mokhtarian 2010). A small 

fraction of respondents gave the “not known” answer which we treat as missing dependent 

variable value and exclude the group from our analysis. 

Spatial access of urban parks and other contextual amenities. Respondents reported their 

residential locations through the GIS mapping assistance. For the spatial access of urban parks, 

we geographically-coded the locations of urban parks and calculated the nearest straightline 

distance from the reported residential locations to urban parks (Figure 2). The size of the nearest 

urban park is used as a proxy indicator for reflecting the quality aspect of urban parks. We also 

made use of the GIS analytical tools to calculate the nearest straightline distance from the 

reported residential locations to rivers, primary schools, and recreational amenities as alternative 

measures for capturing the complementary effects between access to parks and other contextual 

amenities. These location information have been verified by the Chinese version of “Google map” 

(Baidu map). At the neighborhood level, we control for population density based on the 2000 

population census data, and the number of crimes per 1,000 people. It is worthwhile to note that 

network analysis or actual travel time could be an alternative instrument for estimating service 

areas of urban parks. It is very likely that a person who can access one area may have a lower 

level perception of quality of life or satisfaction than a person who can access multiple urban 

green areas. As such network analysis is useful in modelling the links among different locations 

and different variables, offering a mechanism to capture interaction and spill-over effects. 

However, green space is very scare in Beijing, and it is very likely that we care more about 

whether there is a green space nearby, rather than how many green spaces nearby. In this respect, 

our research focuses on the effect of the nearest green space. The survey has geographically-

coded the respondent’s residential place and would enable us to the nearest distance between a 

respondent’s residential place and urban green areas. 

Individual demographic characteristics. Our analysis includes a range of key observable 

demographic characteristics such as age, gender, education, income, and family size. We 

conjecture that life course activities such as recent divorce and childbirth are expected to 

influence people’s perceived satisfaction evaluations. However, due to the data limitations, we 

are not able to test for this conjecture. This deserves further studies. Following the prior research 

on residential self-selection (Cao and Cao, 2014; Cao and Wang, 2016) we recognize that long-

term and recently “moved-in” residents (movers and non-movers, thereafter) may have 

heterogeneous residential preferences about urban greenness. We obtained the self-reported 

movers and non-movers information based on the survey questionnaire. The non-movers 

included residents who have not recently experienced residential relocation, while movers 

included residents who have recently experienced at least once residential relocation. As 

robustness checks, movers and non-movers were included into different model specifications to 

explore whether they have different urban park correlates of satisfaction outcomes. 
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3.3 Modelling Approach 

Urban parks are crucial for urbanites’ lived experiences, though perceived assessment has been 

rare in post-reform Chinese urban neighborhoods. A convenient way to model satisfaction data is 

to assign a value to each scale, such as “Very dissatisfied”= 1, “dissatisfied”= 2,“neutral”= 3, 

“satisfied”= 4, “Very satisfied”= 5 and then use the numbers for regression. The approach, 

however, has been considered as inadequate by Lu (1999), as numeric representation of ordered 

categories not only preserves the order, but also implies the relative magnitude between two 

categories. For example, using 1 − 5 scale in regression would imply that the difference between 

two consecutive scales is the same, which is not necessarily the case in the original narrative. 

To avoid subjective judgment on assigning values to each satisfaction category, in this paper, we 

fit the ordered logit model to examine how access to parks, individuals and neighborhood 

characteristics are associated with satisfaction outcomes. We assume that a respondent( 𝑖 )’s 

satisfaction category, denoted by (𝑢𝑖), is derived on the person’s latent continuous satisfaction, 

denoted by (𝑢𝑖
∗), 

𝑢𝑖 =

{
 
 

 
 
Very dissatisfied(= 1), if 𝑢𝑖

∗ ≤ 𝑢1
Dissatisfied(= 2), if 𝑢1 < 𝑢𝑖

∗ ≤ 𝑢2
Neutral(= 3), if 𝑢2 < 𝑢𝑖

∗ ≤ 𝑢3
Satisfied(= 4), if 𝑢3 < 𝑢𝑖

∗ ≤ 𝑢4
Very satisfied(= 5), if 𝑢4 < 𝑢𝑖

∗

                                                            (1) 

where 𝑢1, 𝑢2, 𝑢3, 𝑢4 are unknown threshold values defining the boundaries of the categories. (See 

Figure 1). 

For the latent satisfaction 𝑢𝑖
∗, we model it as 

𝑢𝑖
∗ = 𝐱𝑖

𝑇𝛃 + 𝜖𝑖                                                                                                                     (2) 

where 𝐱𝑖
𝑇 = (𝑥1,𝑖, … , 𝑥𝑘,𝑖)  is a vector of co-variates, such as access of greenery, the 

characteristics of the respondent and the socio-economic factors. Further, we assume 𝜀𝑖 follows 

logistic distribution with cumulative standard logistic distribution 𝐹 , hence the conditional 

probability of respondent (𝑖) choosing each satisfaction category can be explicitly modelled as 

follows, 

𝐏(𝑢𝑖 = 𝑘|𝐱𝑖; 𝛃, 𝑢𝑘, 𝑢𝑘−1) = 𝐏(𝑢𝑘−1 < 𝐱𝑖
𝑇𝛃 + 𝜀𝑖 ≤ 𝑢𝑘)

= 𝐹(𝑢𝑘 − 𝐱𝑖
𝑇𝛃) − 𝐹(𝑢𝑘−1 − 𝐱𝑖

𝑇𝛃)
                                     (3) 

where 𝑘 = 1,2,3,4,5, 𝑛 = 1,… ,𝑁 and 𝑢0 : = −∞ and 𝑢5 : = ∞. 

Given the observed data (𝑢1, … , 𝑢𝑁 , 𝐱1, … , 𝐱𝑁), unknown parameters 𝛃 and 𝑢s can be estimated 

via maximum likelihood, with likelihood function defined as 

ℒ(𝛃, 𝑢1, … , 𝑢4; 𝑢1, … , 𝑢𝑁 , 𝐱1, … , 𝐱𝑁) = ∏ ∏ [𝐏(𝑢𝑖 = 𝑘|𝐱𝑖; 𝛃, 𝑢𝑘, 𝑢𝑘−1)]
𝟏(𝑢𝑖=𝑘)5

𝑘=1
𝑁
𝑖=1     (4) 

where 𝟏(𝑢𝑖 = 𝑘) = 1 if 𝑢𝑖 = 𝑘 and 0 otherwise. 
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To motivate our hypotheses testing, we fit a model specification with interaction terms between 

access to parks and other contextual amenities to examine their complementary effects on 

satisfaction outcomes. In order to investigate how socio-spatial gradients moderate the 

relationship, we are able to visualize the distributional effects by plotting the predictive margins 

of residential satisfaction with respect to income groups, spatial access of urban parks, and crime 

rates across the study area. Finally, we examine the robustness of the results through a set of 

sensitivity analyses. 

First, we compare the results between the mover sub-sample and the stayer sub-sample, to 

capture the potential self-selection effects of residential experiences. Second, the validity of the 

ordered logistic model depends on the so-called proportional odds assumption. Under the 

assumption, the ordered Logit model can be alternatively formulated as 

𝑃[𝑢≤𝑗|𝐱]

𝑃[𝑢>𝑗|𝐱]
= exp(𝑢𝑗 − 𝐱

𝑇𝛃), 𝑗 = 1,2,3,4                                                                       (5) 

The assumption requires the 𝛃 used to model the probability ratio between choosing a category 

or lower (𝑃[𝑢 ≤ 𝑗|𝐱] ) and a higher category (𝑃[𝑢 > 𝑗|𝐱] ) does not depend on 𝑗 . If the 

assumption is violated, it is possible to affect the conclusions drawn from ordered logit 

specification. For this end, we apply Brant test (Brant, 1990) to test the proportional odds 

assumption. The final sensitivity test is to compare the estimation specifications across various 

modelling approaches, including linear regression, ordered probit and partial proportional odds 

model. As far as we are aware, this is the first type of this application in China. 

4. Results 

4.1 Baseline results 

Table (2) tabulates the estimates from ordered Logit regression under several model 

specifications. The rationale behind this is that, we perform regressions using different sets of 

regressors to show how the sign and magnitudes of our key coefficients (e.g. coefficient for park 

access) are sensitive to changes in the set of control variables and model specifications. In Model 

1, we include only urban park-related variables such as distance to park, size of the park, net of 

other variables. We also include the variable about the distance to river as an additional local 

greenness amenity. In model 2, we add additional socio-economic and built environment 

variables. In Model 3, we complement specification 2 with interaction terms between distance to 

parks and other contextual amenities to investigate potential complementary effects between 

amenities on satisfaction. In recognition of the social-spatial contextually dependent nature of 

park access, we consider the influences of perceived people’s perception about neighborhood 

social and human environment in Model 4. For each model specification, we report both 

regression coefficients (1st column of each model) and odds ratio (2nd column of each model), 

which can be interpreted as the ratio of picking a certain category or higher and picking lower 

categories, as a response to the one unit change of the variable, ceteris paribus. 

We find that coefficients of distance to park are robust and statistically significant across model 

specifications, suggesting that access to parks is strongly associated with residents’ perceived 

satisfaction towards the greenness domain. The sign is negative, indicating closer access to park 
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provides higher satisfaction. This provides the evidence in supporting the first hypothesis. Figure 

3 shows the predicted probability along with 95% confidence interval, given a range of distances. 

The result suggests that as the distance increases, the probability of being satisfied drops quickly 

and the probability of being dissatisfied picks up in a non-linear trend. 

Turning to socio-economic variables, we find that young people (age < 40) tend to have higher 

satisfaction than older group. The estimated odds ratio in model 2 and 3 indicates that for older 

group, the odds of being satisfied as opposed to neutral and dissatisfied is 0.77(0.768) times 

lower than for younger group. The income also plays an important role in influencing the 

satisfaction level. Using the lowest income category (less than 3000 RMB) as benchmark, we 

find that all other income dummies are significantly positive. Figure 4 shows the predicted 

probability of each satisfaction category as a function of income. As expected, people with 

relatively higher income levels have the higher probability of being satisfied and lower 

probability of being dissatisfied. This supports the second hypothesis. At the neighborhood level, 

we find that crime rate has an negative effect on satisfaction. Figure 5 displays the predicted 

probability as response to crime rate. Satisfaction probability decreases as crime rate rises, which 

is in line with the regression coefficients. 

Model 3 presents the results for complementary effects of access to parks and other contextual 

amenities on satisfaction outcomes, with 6 interaction terms estimated. Our third hypothesis 

largely holds as most of interaction terms are statistically significant. Three resulting patterns 

have been emerged. First, we find that the interaction of access to parks and park size is 

significantly associated with residents’ satisfaction levels, suggesting that residents do care about 

the quality of parks. Second, parks with closing distance to rivers, recreational amenities and 

primary schools tend to be significantly contributed on residents’ satisfaction levels. Are there 

any other local public goods that are of relevance to one’s quality of life? Of course, yes. But our 

intention here is to provide the clear evidence on the importance of conceptualizing the 

importance of access to parks conditional upon access to other local amenities. Third, the 

interaction of access to parks and neighborhood population density is not significant, whereas 

there is the significant interaction effect between access to parks and local crime rates. Finally, 

results from Model 4 suggest that people’s priori perception about social and human 

environment are likely to moderate the satisfaction implications of park access. These findings 

support the claim of sensitive psychological responses of neighborhood 331 residential 

environments in the perceived evaluation of access to parks for residents. 

4.2 Robustness 

This subsection reports on a number of sensitivity analyses. The first set of these focuses on the 

consideration of residential lived experiences. Long-term and short-term residents (non-movers 

and movers) are separately investigated to determine whether there are differential influences of 

access to parks on residential satisfaction towards the greenness domain. The left panel of Table 

(3) presents the results for the subsample of non-movers who have long stayed in the current 

neighborhoods, while the right panel of Table (3) reports the results for the subsample of movers 

who have experienced residential relocations over the past five years. The first row reports the 

estimates of access to park that are of interest to our study. In terms of quantitative nature, there 

is strong evidence of the effect of access to parks on satisfaction for non-movers sample 

compared to movers sample. 
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Turning to other household demographics and neighborhood characteristics in the subsequent 

rows, there are modestly difference between non-movers and movers. For example, non-movers’ 

educational attainment levels have more significant associations with satisfaction outcomes than 

movers, although such differences are not obvious by income and age groups. Meantime, local 

safety contributes significantly to non-movers’ satisfaction outcomes whereas neighborhood 

population density is more significantly associated with movers’ satisfaction outcomes. These 

results reflect the potential residential lived experiences channel at work, since movers’ 

residential local choice is a sorting consequence of the built environment that can match with 

their residential preferences and experiences. 

Next, we assess the validity of the ‘proportional odds assumption’ for ordered Logit model based 

on the statistical Brant test for our baseline model specifications. Table (4) reports the results of 

Brant tests. The last three rows of the table reports the results of Brant test corresponding to the 

null hypothesis that the model does not violate proportional odds assumption. The 𝑝  value 

suggests that overall, the assumption might have been violated in all three models. To investigate 

which variables lead to the violation of the assumption, we check column 1 (𝜒2) of each model 

specification that gives the test statistic whereas column 2 shows the 𝑝 value corresponding to 

the null hypothesis that the proportional odds assumption is violated for that variable. Given 1% 

critical value threshold, there is evidence that key estimates of our interest such as access to park 

largely hold for the validity of the ‘proportional odds assumption’. This gives us more 

confidence about the robustness of the key results. 

Finally, we consider three alternative modeling approaches, linear regression, ordered Probit and 

partial proportional odds models (Peterson and Harrell Jr, 1990; Williams et al., 2006). With 

linear regression model, we treat 1/2/3/4/5  that respectively represent very 

dissatisfied/dissatisfied/neutral/satisfied/very satisfied as the actual value of the dependent 

variable. For ordered Probit, we replace the 𝐹  function in equation (3) with the cumulative 

distribution function of the normal distribution. With partial proportional odds model, we divide 

𝐱 into two groups, 𝐱1 which does not violate the proportional odds assumption, 𝐱2 which violates 

the assumption and estimate the following model, 

𝑃[𝑢≤𝑗|𝐱]

𝑃[𝑢>𝑗|𝐱]
= exp(𝑢𝑗 − 𝐱1

𝑇𝛃1 − 𝐱2
𝑇𝛃2,𝑗), 𝑗 = 1,2.                                                      (6) 

Table (5) presents the results based on three modeling approaches. The left panel reports the 

estimates of linear regression. The coefficient of access to park is negative statistically 

significant at 5%, which is consistent with the estimate from ordered Logit. Turning to other 

variables, we find that all the estimates from linear regression are the same as our baseline 

models in terms of signs. The middle panel reports the estimates of ordered Probit model. Again, 

the coefficient associated with the access to park is significantly negative at 5% and all the 

estimates are sign-consistent with ordered Logit model. The right panel reports the estimates of 

partial proportional odds model. Each column of the panel gives estimates for 𝛃1, 𝛃2,𝑗 , 𝑗 =

1,2,3,4. Note that the model fail to estimate regression coefficients for Income group RMB 

15000 and above due to a lack of observations. 

We find that the coefficient of distance to park −0.093 is identical in all four columns in Table 

(5), which is very similar to the point estimate reported by the ordered logit model. This 

quantifies additional evidence that our key variable of interest is immune from the violation of 
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the proportional odds assumption. Overall, these results suggest that the estimated effects of 

access to parks on satisfaction is robust to the choice of modeling approaches. 

5. Conclusions and discussion 

Previous studies from Western countries have reported the subjective wellbeing benefits of urban 

greenness (Lee and Maheswaran, 2011) and the association between perceived and objectively-

measured greenness of neighbourhoods (Leslie et al., 2010). Yet, patrilocal traditions and 

tolerance of urban environmental justice in the formerly “egalitarian” society and the lack of 

market-oriented residential preferences were thought to hinder individuals’ psychological 

satisfaction responses to spatial access of urban parks in pre-reform Chinese cities. China’s 

ongoing urban transformations has marked its importance for re-examining how access to urban 

parks shapes perceived satisfaction benefits in the post-reform era. 

This study draws upon a large-scale individual survey in a Chinese mega-city to explore the 

relationship between access to urban parks and residential satisfaction towards the greenness 

domain and how this relationship varies across socio-spatial gradients. Our results indicate that 

urban parks are a salient environmental amenity in post-reform urban China, as there is a 

significant relationship between better spatial access of urban parks and higher residential 

satisfaction levels with respect to the greenness domain. This relationship is contextualized 

dependent upon how residents subjectively value or exposure to urban parks. This is expected, 

since in the post-reform period, Chinese urbanites’ lived experiences have suffered from a 

tragedy of fundamental urban greenness planning challenges such as carbon storage and 

sequestration (Nowak and Crane, 2002), purification of pollutants (Jim and Chen, 2008), 

filtration of heat islands (Chen et al., 2006; Onishi et al., 2010) and facilitation of rain water 

runoff (Zhang et al., 2012; Liu et al.,  2014). Meanwhile, the growing sense of urban 

environmental injustice and the degradation of urban environmental quality may be raising 

people’s lived experiences about access to urban parks. Further, the transition to market-oriented 

mechanisms for residential location choices in urban housing markets has stimulated the 

channels of enlarging socio-spatial inequalities on residential environment expectations that were 

previously limited by the socialist public resource allocation system. 

Our analysis has clarified the necessity of conceptualizing sufficient access to urban parks and 

other contextual amenities as something not entirely objective. This is consistent with Leslie et al. 

(2010)’s argument that suggests that residents may perceive of the benefits of access to parks in 

subjective ways, because their expectations are contextually shaped by complementary effects 

between access to parks and other contextual amenities. This dimension of residents’ perceived 

perceptions about the greenness domain is understudied in post and transitional socialist 

countries including China. On the one hand, the emergence of social inequalities may have 

created divergent residential satisfaction outcomes. On the other hand, the complementary 

effects of access to parks and other contextual amenities may have generated differentiated 

exposures to residential environment expectations. Our results are in favor of these hypothesis 

and provide the insights into the differentiated socio-spatial gradients with respect to the 

relationship between access to urban parks and satisfaction outcomes. At the individual level, for 

example, our results show that household income is an important correlate of spatial access of 

urban parks. Residents with higher incomes tend to generate higher satisfaction levels and may 

ACCEPTED M
ANUSCRIP

T



live in areas with closer proximity to urban parks compared with those with lower incomes. This 

is in line with recent studies that suggest that poor residents tend to live in areas with less access 

to urban green spaces (Jesdale et al., 2013). These distributional effects could also be explained 

by the market-oriented mechanisms for residential location choices that affluent people have 

more willingness to pay for better access to parks and green amenities in order to gain perceived 

benefits. A comparison of the models for movers and non-movers indicates that residents have 

expressed different satisfaction perception levels even if they have lived in similar proximity 

buffers relative to urban parks. At the neighborhood level, we find that interactions of crime rates 

and access to park are significantly observed by residents’ satisfaction outcomes. We also find 

substantial spatial gradients associated with the complementary effects between access to parks 

and rivers, primary schools, and recreational amenities. Taken together, these findings highlight 

the importance of considering the geographical contextualized nature of how people subjectively 

value their experience towards access to urban parks. 

China has experienced fast improvements in urban greenness infrastructure. This rapid but 

differential spatial improvements in urban greenness infrastructure is likely to shape the 

subjective wellbeing implications for decades to come. There are several limitations in the 

present study. First, access to parks may be easier to be achieved in small cities compared to big 

cities. Unfortunately, this survey did not ask people about their willingness to move into small 

cities. An interesting topic for future research is to look at how would residential relocation 

across cities affect urban greenness satisfaction. To narrow down the broad inquiry, we focus on 

major urban parks administered by the city government in this study. More work could have 

been conducted by investigating the impacts of different types of green plots on subjective 

wellbeing. Second, we knowledge that park usage frequencies or visibility may be also related to 

people’s residential satisfaction. Further studies are encouraged to go beyond the convectional 

distance measurement by incorporating park usage and park access into the consideration. When 

longitudinal panel data are available, it is important to exploit the causal mechanisms underlying 

the relationship. Given China’s amazingly heavy urban environmental pollution (Kahn and 

Zheng, 2016), it is also important to look at the temporal dynamics underlying the interactions of 

visible pollutant levels, greenness, and satisfaction outcomes. We acknowledge that we are 

unable to test these conjectures. Future studies are encouraged to examine this productive 

research field. Despite of these limitations, findings from this study have profound policy 

implications. With massive public investments for urban environment in growing megacities in 

the developing world, our results point to the importance of considering subjective perceptions of 

satisfaction in conjunction with the unevenness of spatial access of urban parks. Urban park 

open-door programs can be adopted to enhance the public exposure of parks and green spaces to 

local residents. Gardening investment projects including tree-embedded river pedestrian walks 

and vegetation-covered streets can further improve on the quality and visibility of urban 

greenness. As the state is responsible for distributive urban environmental justice, a 

comprehensive set of landscape and planning policy instruments is encouraged to enhance the 

quality of parks and mitigate local quality of life challenges in megacities. 
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Table 1: Descriptive Statistics 
Access to Greenery Very Dissatisfied Dissatisfied Neutral Satisfied Very Satisfied Total 

Distance to Park 7.73 7.71 7.74 7.70 7.61 7.71 

 (0.76) (0.84) (0.85) (0.89) (0.84) (0.86) 

Size of the Park 0.77 0.75 0.85 0.82 0.77 0.82 

 (1.09) (1.06) (1.18) (1.12) (1.08) (1.13) 

Distance to River 7.71 7.79 7.84 7.86 7.78 7.83 

 (0.91) (0.92) (0.86) (0.88) (0.89) (0.88) 

Access to local Amenities       

Distance to Recreational Amenities 6.61 6.67 6.64 6.69 6.62 6.66 

 (0.91) (0.90) (0.97) (1.00) (0.88) (0.96) 

Distance to Primary School 6.67 6.66 6.78 6.74 6.62 6.73 

 (1.03) (1.12) (1.17) (1.20) (1.12) (1.17) 

Neighbourhood Characteristics       

Crime Rate 3.80 3.41 3.01 2.97 2.55 3.03 

 (4.82) (4.21) (3.90) (3.49) (2.80) (3.73) 

Population Density 29.64 28.59 28.18 29.32 29.21 28.83 

 (40.20) (39.10) (42.58) (45.54) (39.43) (43.00) 

Demographics       

Family Size 2.75 2.66 2.62 2.58 2.58 2.61 

 (0.96) (1.00) (1.00) (0.99) (1.00) (0.99) 

Gender (Female=1) 0.57 0.53 0.50 0.50 0.51 0.51 

 (0.50) (0.50) (0.50) (0.50) (0.50) (0.50) 

Age (40 Years old and above=1) 0.49 0.38 0.34 0.30 0.29 0.33 

 (0.50) (0.49) (0.48) (0.46) (0.45) (0.47) 

Education (College and above =1) 0.47 0.59 0.65 0.70 0.68 0.66 

 (0.50) (0.49) (0.48) (0.46) (0.47) (0.47) 

Income (Below 3000RMB=1) 0.39 0.33 0.27 0.22 0.25 0.26 

 (0.49) (0.47) (0.45) (0.41) (0.43) (0.44) 

Income (3000-4999 RMB=1) 0.37 0.38 0.39 0.39 0.36 0.38 

 (0.48) (0.49) (0.49) (0.49) (0.48) (0.49) 

Income (5000-9999 RMB=1) 0.18 0.24 0.27 0.29 0.27 0.27 

 (0.38) (0.43) (0.45) (0.46) (0.45) (0.45) 

Income (10000-15000 RMB=1) 0.06 0.04 0.05 0.07 0.07 0.06 

 (0.25) (0.20) (0.22) (0.25) (0.25) (0.24) 

Income (15000-20000 RMB=1) 0.00 0.01 0.01 0.01 0.02 0.01 

 (0.00) (0.07) (0.11) (0.12) (0.15) (0.11) 

Income (Above 20000RMB=1) 0.00 0.01 0.01 0.01 0.03 0.01 

 (0.00) (0.08) (0.09) (0.10) (0.16) (0.10) 

Mover Indicator (Moved recently=1) 0.41 0.46 0.48 0.48 0.45 0.47 

 (0.49) (0.50) (0.50) (0.50) (0.50) (0.50) 

Observations 219 764 2182 2479 611 6255 

Note: Standard deviation in the brackets. 
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Table 2: Ordered Logit Regression 

 Model 1 Model 2 Model 3 Model 4 

 Reg Coeff 

𝛽/(SE) 

Odds 

Ratio 

𝛽/(SE) 

Reg Coeff 

𝛽/(SE) 

Odds 

Ratio 

𝛽/(SE) 

Reg Coeff 

𝛽/(SE) 

Odds 

Ratio 

𝛽/(SE) 

Reg Coeff 

𝛽/(SE) 

Odds 

Ratio 

𝛽/(SE) 

Distance to Park -0.101*** 0.904*** -0.103*** 0.902*** -1.156*** 0.315*** -0.131*** 0.877*** 

 (0.001) (0.001) (0.005) (0.005) (0.009) (0.009) (0.001) (0.001) 

Size of the Park 0.019 1.019 -0.010 0.990 0.668** 1.950** 0.007 1.007 

 (0.400) (0.400) (0.713) (0.713) (0.027) (0.027) (0.799) (0.799) 

Distance to River 0.015 1.015 -0.019 0.981 -0.739** 0.477** 0.014 1.015 

 (0.598) (0.598) (0.510) (0.510) (0.026) (0.026) (0.649) (0.649) 

Distance to Recreational 
Amenities 

  0.044 1.045 0.401 1.493 0.009 1.009 

   (0.210) (0.210) (0.255) (0.255) (0.812) (0.812) 

Distance to Primary School   -0.023 0.977 -1.061*** 0.346*** -0.039 0.962 

   (0.474) (0.474) (0.001) (0.001) (0.276) (0.276) 

Family Size   -0.036 0.965 -0.036 0.965 0.045 1.046 

   (0.167) (0.167) (0.168) (0.168) (0.109) (0.109) 

Gender (Female=1)   -0.044 0.957 -0.046 0.955 0.038 1.039 

   (0.346) (0.346) (0.326) (0.326) (0.457) (0.457) 

Age (40 Years old and above=1)   -0.254*** 0.776*** -0.256*** 0.774*** -0.110* 0.896* 

   (0.000) (0.000) (0.000) (0.000) (0.070) (0.070) 

Education (College and above 

=1) 
  0.115** 1.122** 0.115** 1.121** -0.065 0.937 

   (0.039) (0.039) (0.040) (0.040) (0.286) (0.286) 

Income (3000-4999 RMB)   0.247*** 1.281*** 0.245*** 1.278*** 0.005 1.005 

   (0.000) (0.000) (0.000) (0.000) (0.935) (0.935) 

Income (5000-9999 RMB)   0.344*** 1.411*** 0.343*** 1.410*** -0.109 0.897 

   (0.000) (0.000) (0.000) (0.000) (0.139) (0.139) 

Income (10000-14999 RMB)   0.494*** 1.638*** 0.503*** 1.654*** -0.148 0.862 

   (0.000) (0.000) (0.000) (0.000) (0.215) (0.215) 

Income (15000-19999 RMB)   0.864*** 2.373*** 0.863*** 2.370*** 0.281 1.325 

   (0.000) (0.000) (0.000) (0.000) (0.233) (0.233) 

Income (Above 20000 RMB)   1.243*** 3.467*** 1.241*** 3.459*** -0.071 0.931 

   (0.000) (0.000) (0.000) (0.000) (0.792) (0.792) 

Crime Rate   -0.026*** 0.974*** 0.250** 1.284** -0.002 0.998 

   (0.000) (0.000) (0.010) (0.010) (0.799) (0.799) 

Population Density   -0.001 0.999 0.008 1.008 -0.001 0.999 

   (0.145) (0.145) (0.212) (0.212) (0.365) (0.365) 

Distance to Park × Size of the 

Park 
    -0.086** 0.918**   

     (0.022) (0.022)   

Distance to Park × Distance to 
River 

    0.091** 1.095**   

     (0.036) (0.036)   

Distance to Park × Distance to 

Recreational Amenities 
    -0.054 0.948   

     (0.248) (0.248)   

Distance to Park × Distance to 
Primary School 

    0.133*** 1.142***   

     (0.002) (0.002)   

Distance to Park × Population 

Density 
    -0.001 0.999   

     (0.170) (0.170)   
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Distance to Park × Crime Rate     -0.035*** 0.966***   

     (0.005) (0.005)   

Perception about human and 

social environment 
      2.939*** 18.896*** 

       (0.000) (0.000) 

Observations 6223 6223 6223 6223 6223 6223 6223 6223 

AIC 16602.220  16602.220  16489.238  16489.238  16474.307  16474.307  11951.770 11951.770 

BIC 16716.732 16716.732 16691.318 16691.318 16716.803 16716.803 12160.586 12160.586 

Pseudo 𝑅2 0.003 0.003 0.011 0.011 0.013 0.013 0.284 0.284 

LR chi2 44.295 44.295 183.277 183.277 210.208 210.208 4722.745 4722.745 

Prob > chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Baseline predicted probability 

(Very Dissatisfied) 

0.035 0.035 0.035 0.035 0.035 0.035 0.037 0.037 

Baseline predicted probability 

(Dissatisfied) 

0.122 0.122 0.123 0.123 0.123 0.123 0.125 0.125 

Baseline predicted probability 

(Neutral) 

0.349 0.349 0.349 0.349 0.349 0.349 0.344 0.344 

Baseline predicted probability 
(Satisfied) 

0.397 0.397 0.396 0.396 0.396 0.396 0.396 0.396 

Baseline predicted probability 

(Very Satisfied) 

0.097 0.097 0.097 0.097 0.097 0.097 0.097 0.097 

* p< 0.1, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. 
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Table 3: Mover versus Non-mover 
 Non-mover Mover 

 Reg Coeff 

𝛽/(SE) 

Odds Ratio 

𝛽/(SE) 
Reg Coeff 

𝛽/(SE) 

Odds Ratio 

𝛽/(SE) 

Distance to Park -0.154*** 0.858*** -0.020 0.980 

 (0.001) (0.001) (0.734) (0.734) 

Size of the Park -0.050 0.951 0.025 1.025 

 (0.177) (0.177) (0.515) (0.515) 

Distance to River -0.010 0.990 -0.038 0.963 

 (0.816) (0.816) (0.364) (0.364) 

Distance to Recreational 

Amenities 
0.046 1.047 0.021 1.021 

 (0.326) (0.326) (0.696) (0.696) 

Distance to Primary School 0.020 1.021 -0.070 0.933 

 (0.642) (0.642) (0.150) (0.150) 

Family Size -0.018 0.983 -0.061 0.941 

 (0.615) (0.615) (0.110) (0.110) 

Gender (Female=1) -0.003 0.997 -0.101 0.904 

 (0.966) (0.966) (0.143) (0.143) 

Age (40 Years old and above=1) -0.267*** 0.766*** -0.242*** 0.785*** 

 (0.001) (0.001) (0.003) (0.003) 

Education (College and above =1) 0.155** 1.168** 0.051 1.052 

 (0.039) (0.039) (0.540) (0.540) 

Income (3000-4999 RMB) 0.272*** 1.313*** 0.231** 1.259** 

 (0.001) (0.001) (0.014) (0.014) 

Income (5000-9999 RMB) 0.303*** 1.354*** 0.412*** 1.509*** 

 (0.001) (0.001) (0.000) (0.000) 

Income (10000-14999 RMB) 0.594*** 1.812*** 0.482*** 1.620*** 

 (0.001) (0.001) (0.001) (0.001) 

Income (15000-19999 RMB) 0.275 1.316 1.340*** 3.818*** 

 (0.395) (0.395) (0.000) (0.000) 

Income (Above 20000 RMB) 1.112*** 3.042*** 1.358*** 3.887*** 

 (0.009) (0.009) (0.000) (0.000) 

Crime Rate -0.033*** 0.967*** -0.015 0.986 

 (0.000) (0.000) (0.216) (0.216) 

Population Density -0.000 1.000 -0.002* 0.998* 

 (0.607) (0.607) (0.071) (0.071) 

District Fixed Effect Yes Yes Yes Yes 

Observations 3301 3301 2954 2954 

AIC 8874.993 

 

8874.993 

 

7722.626 

 

7722.626 

 

BIC 9058.052 9058.052 7902.353 7902.353 

Pseudo 𝑅2 0.014 0.014 0.013 0.013 

LR chi2 123.134 123.134 100.804 100.804 

Prob > chi2 0.000 0.000 0.000 0.000 

* p< 0.1, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. 
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Table 4: Brant Test 

 Model 1 Model 2 Model 3 

Brant 𝜒2 68.975 128.440 169.886 

Brant 𝑑𝑓 39.000 66.000 84.000 

Brant 𝑝 value 0.002 0.000 0.000 
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Table 5: Robustness Checks 
 Linear Regression  Ordered Probit  Partial Proportional Odds 

 𝛽/(SE) 𝛽/(SE) (Model 1) (Model 2) (Model 3) (Model 4) 

Distance to Park -0.048** -0.055*** -0.093** -0.093** -0.093** -0.093** 

 (0.011) (0.010) (0.011) (0.011) (0.011) (0.011) 

Size of the Park -0.006 -0.007 -0.015 -0.015 -0.015 -0.015 

 (0.627) (0.623) (0.570) (0.570) (0.570) (0.570) 

Distance to River -0.007 -0.013 0.091 0.057 -0.028 -0.115** 

 (0.613) (0.442) (0.224) (0.166) (0.369) (0.017) 

Distance to Recreational Amenities 0.015 0.020 0.093 -0.065 0.069* 0.046 

 (0.400) (0.327) (0.347) (0.194) (0.067) (0.442) 

Distance to Primary School -0.005 -0.009 0.063 0.120*** -0.046 -0.117** 

 (0.778) (0.614) (0.458) (0.005) (0.174) (0.021) 

Family Size -0.018 -0.019 -0.023 -0.023 -0.023 -0.023 

 (0.173) (0.193) (0.372) (0.372) (0.372) (0.372) 

Gender (Female=1) -0.030 -0.031 -0.056 -0.056 -0.056 -0.056 

 (0.200) (0.255) (0.231) (0.231) (0.231) (0.231) 

Age (40 Years old and above=1) -0.137*** -0.154*** -0.260*** -0.260*** -0.260*** -0.260*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Education (College and above =1) 0.065** 0.067** 0.575*** 0.253*** 0.134** -0.043 

 (0.020) (0.035) (0.000) (0.001) (0.024) (0.658) 

Income (3000-4999 RMB=1) 0.120*** 0.128*** 0.261 0.245*** 0.180*** -0.155 

 (0.000) (0.000) (0.108) (0.004) (0.005) (0.147) 

Income (5000-9999 RMB=1) 0.180*** 0.194*** 0.632*** 0.415*** 0.264*** -0.069 

 (0.000) (0.000) (0.002) (0.000) (0.000) (0.555) 

Income (10000-15000 RMB=1) 0.224*** 0.252*** -0.004 0.420** 0.475*** 0.030 

 (0.000) (0.000) (0.989) (0.014) (0.000) (0.873) 

Income (15000-20000 RMB=1) 0.446*** 0.512*** - - - - 

 (0.000) (0.000)     

Income (Above 20000RMB=1) 0.589*** 0.704*** - - - - 

 (0.000) (0.000)     

Crime Rate -0.015*** -0.017*** -0.037** -0.026*** -0.020** -0.065*** 

 (0.000) (0.000) (0.019) (0.004) (0.012) (0.000) 

Population Density -0.001* -0.001* -0.001 -0.001 -0.001 -0.001 

 (0.099) (0.089) (0.145) (0.145) (0.145) (0.145) 

Constant 3.748***  2.082** 1.474*** 0.723* 0.347 

 (0.000)  (0.015) (0.002) (0.065) (0.530) 

District Fixed Effect Yes Yes Yes Yes Yes Yes 

Observations 6255 6255 6255 

AIC 16875 16576 16560 

BIC 17057 16778 16951 

Pseudo 𝑅2 0.027 0.011 0.016 

LR chi2  191 263 

Prob > chi2 0.000 0.000 0.000 

* p< 0.1, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. 
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Figure 1: Latent satisfaction and Ordinal satisfactory categories 

 

 

 

 
Figure 2: Distribution of Greenness in Beijing Note: Green color areas indicate the 

distribution of urban parks. Grey lines are road networks. Blue Lines indicate the distribution of 

urban rivers. Black lines indicate neighborhood and district boundaries. 
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Figure 3: Predictive Margins of Distance to Park 
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Figure 4: Predictive Margins of Income 
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Figure 5: Predictive Margins of Crime Rate 
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