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Highlights 

 Spillover effects of golf courses on life satisfaction are significant and decay 

over space 

 Association between golf courses and life satisfaction is varied across social and 

golf landscape dimensions.  

 Complementary effects of public green space and private green space are 

considered in the perceived evaluation.   

 

Abstract 

This paper examines the perceived spill-over effects of proximity to golf courses on life 

satisfaction based on a large-scale individual survey conducted in Beijing in 2013. We 

find a positive association between residential proximity to golf courses and life 
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satisfaction. This association is more pronounced for residents living at the closest 

distance margins, and tends to vary by housing and golf landscape characteristics. 

Additional results quantify the evidence on potential complementary effects of public 

green spaces and golf courses. Findings of this study suggest that club-based green 

amenities should be considered in land use policies aiming to improve urban greenness 

and landscape.  

 

Keywords: Golf courses, Life satisfaction, Spill-over effects, Urban green landscapes  

 

 

1 Introduction 

Club-based golf courses are ubiquitous in transitional socialist and developing 

countries today, and many lie in close proximity to metropolitan centres. Golf courses, 

as a type of green space, are believed to generate recreational, functional, and aesthetic 

benefits. Furthermore, living adjacent to golf courses is often regarded as a sign of high 

social status, which may increase people’s satisfaction with their lives. An immense 

literature on the association of urban greenness and residents’ life satisfaction has been 

established over the past several decades (Schipperijn et al., 2010, 2017; Gozalo et al., 

2018). The mainstream literature suggests that green space is not equitably distributed 

over space, and proximity to green space is often stratified based on individual 

socioeconomic characteristics, housing and neighbourhood characteristics (Byrne et al., 

2009; Mcconnachie and Shackleton, 2010). However, there has been little direct 

evidence on the ways in which the uneven distribution of golf courses influences life 

satisfaction within the context of a large developing country. 

While most existing studies have focused on the effect of public green spaces on 

land values and wellbeing (Wu and Dong, 2014; Liu et al., 2017; Dong et al., 2018), 

we study the relationship between private green space and nearby residents’ life 

satisfaction in China by explicitly looking at the perceived spillover effects of golf 

courses. To carry out the investigation, we explicitly bring together data on golf courses, 

public green spaces, neighbourhoods and households’ socioeconomic characteristics.  
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Our contribution is threefold. First, this study adds to the literature dealing with 

the distributional accessibility of urban green space and provides insights on the ways 

in which proximity to golf courses influences residents’ life satisfaction across space 

and social gradients. Taking the city of Beijing as an example, this study measures not 

only spatial proximity to golf courses but also the courses’ physical and landscaping 

characteristics. Second, we consider the heterogeneity in the residential experience and 

housing characteristics (Jansen, 2013) in moderating the effects on life satisfaction. 

Third, we investigate the complementary effect between golf courses and public green 

spaces on life satisfaction. Existing studies have suggested that wealthy residents tend 

to live in privately-serviced neighbourhoods that can meet their residential preferences, 

and rely less on government-provided social housing (Shen and Wu, 2013). The 

emergence of spatial segregation between the affluent and the poor intuitively raises a 

concern about how important residents perceive the relevance of the uneven distribution 

of urban green space to be with regard to their life satisfaction levels. This is particularly 

important in China, where golf courses are traditionally regarded as luxury clubs in 

dense metropolitan areas with a beautiful green landscape.  

The remainder of this paper is organized as follows. Section 2 develops our 

conceptual framework. Section 3 outlines the data and methods. Section 4 presents the 

results. Section 5 concludes and discusses policy implications. 

2. Literature review 

2.1 Golf courses and life satisfaction 

Life satisfaction is a reflection of a person’s subjective evaluations of his or her 

life circumstances (Diener et al., 1998). This conceptual term is often measured using 

empirical analysis of surveys of self-reported life satisfaction (Lovejoy et al., 2010), 

and may include cognitive evaluations of how satisfied respondents are with their lives 

(Diener et al., 2003). Previous literature suggested that proximity to golf courses could 

generate life satisfaction benefits through two underlying channels. First, sensing the 

proximity to golf courses in itself may influence residents’ life satisfaction conditions 
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to varying degrees. Golf courses are likely to provide significant non-use spill-overs to 

residents living in adjacent communities. For example, proximity to golf courses would 

offer aesthetic landscaping benefits from views of greenness, privacy moderation and 

a low-carbon residential environment. Second, residents living close to golf courses 

may enjoy the walking or jogging activities surrounding these courses. Golf courses are 

not distributed evenly over space. Only a fraction of communities are adjacent to them, 

creating the potential for heterogeneous life satisfaction implications across residents. 

China has experienced phenomenal and uneven urban development in the past 

several decades, which has brought great benefits but also great inequalities for its 

citizens. This transformation has come alongside massive contextual changes in urban 

areas, with a rise of inequalities of housing and local amenities (Wang, 2004). The 

maintenance and preservation of golf courses are shadowed within land use plans, but 

the planning of equitable access has lagged behind rapid urbanisation (Cheng et al., 

2006). Most existing research evaluating the perceived benefits of green space has 

focused on public parks based on self-reported survey indicators (Ambrey and Fleming, 

2014). Nevertheless, subjective assessments of urban greenness should not be 

overlooked in privately gated gardens or golf courses.  

Golf courses in Chinese megacities have been mostly developed by private 

enterprises as a type of club-based goods since the late 1980s. However, the government 

has recently started to ban the development of golf courses due to the consideration of 

social and environmental equality concerns (Peng, 2011). New patterns of socio-

residential segregation between the urban affluent and the urban poor have intuitively 

led to public concern about the equitable provision of proximity to urban green space, 

including private green space (Xiao et al., 2017). Market-oriented reforms have raised 

urban residents’ awareness of the individualism and the Western ideal of golf courses. 

On a symbolic level, proximity to golf courses may affect people’s life satisfaction by 

providing a ‘buffer’ zone in neighbourhood-built environments for social engagement 

and residents’ sense of place. It is reasonable to expect that living in proximity to golf 

courses would generate significant impacts on residents’ life satisfaction even if they 

are not golfers. This leads to our first hypothesis: better proximity to golf courses would 
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be associated with higher life satisfaction.  

2.2 Contextualized associations 

Much prior research examines the population-level association between public 

green space and life satisfaction without considering the contextualized dependent 

nature of life satisfaction across social and spatial dimensions. In this section, we 

propose a conceptual framework to help formulate hypotheses about how social and 

spatial dimensions may moderate the association between proximity to golf courses and 

life satisfaction. Individuals hold relatively unlimited desires that are influenced by the 

ways in which life satisfaction is moderated by residential preferences. The possibility 

of achieving desires is self-reflexively formulated through evaluations of housing, 

socio-demographic characteristics, and proximity to local amenities. These factors lead 

individuals to limit their satisfaction outcomes within the constraints of residential 

environments (Ma et al., 2017).  

In terms of spatial dimensions, we conjecture that the perceived spill-over effects 

of golf courses may not be distributed evenly across space. This conjecture is consistent 

with findings from recent literature by suggesting a differentiated association between 

proximity to green space and life satisfaction across buffers (Ambrey and Fleming, 

2014). We will test for this conjecture in the empirical assessment. In addition, we 

recognize that the implications of geographic proximity to golf may vary with the 

characteristics of golf courses, such as size and other landscape characteristics. For 

example, it is possible that those who enjoy the views of the lake inside the golf course 

would feel more satisfied with their life through the interaction of the lake effect and 

proximity to golf courses. It is also important to consider the size of golf courses and 

their landscape characteristics in moderating their association with people’s life 

satisfaction. This leads to our second hypothesis: golf course characteristics such as 

size and landscape forms are likely to moderate the association between proximity to 

golf courses and life satisfaction. 

Housing inequalities between residents with different social ranking statuses and 

work units were generated through the socialist housing allocation system (Huang and 

Clark, 2002; Liu et al., 2013). Households that had already been allocated public 
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housing before 1998 were allowed to sell their public houses on the private market at a 

profit (Huang and Jiang, 2009). Recent studies have pointed out that China's housing 

reform has led to a range of housing types that differ in urban neighbourhood 

environments, and that this is significantly associated with well-being outcomes (Chen 

et al., 2017). Following prior research (Liu et al., 2017), we expect that different 

housing types may significantly moderate the relationship between residential 

proximity to golf courses and residents’ life satisfaction level. This leads to our third 

hypothesis: the association between residential proximity to golf courses and life 

satisfaction is moderated by housing types and housing sizes.  

Distributive patterns of the association between golf courses and life satisfaction 

may also be influenced by the complementary effects between amenities. For example, 

it may be more convenient for residents to visit golf courses if they are located in places 

with better transport accessibility such as proximity to subway stations and 

expressways. It is also possible that golf courses that are located close to public parks 

would bring more potential subjective wellbeing benefits for residents. From a dynamic 

perspective, the association between golf courses and life satisfaction may be 

influenced by public green space improvement projects, such as the building of the 

Olympic park. This leads to our final hypothesis: perceived spillover effects of golf 

courses on life satisfaction may be complementary to access to public parks and other 

public green spaces. We acknowledge that it is difficult to exclude all confounding 

amenities that would influence the spatially contextualized associations between golf 

courses and life satisfaction. But as a baseline, our intention is to present the sensitivity 

analyses of the results to interactions between golf courses and other local amenities. 

3. Materials and Methods                             

3.1 Data and context  

Our empirical analysis relies on three interlinked datasets. First, golf courses’ 

characteristics come from the Le Hui website database (http://www.teekart.com) which 

covers all golf courses’ characteristics and related information, including size and 
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whether or not the golf course has a wall or an area of water. Each golf course location 

has been verified by the Chinese version of “Google Maps” (Baidu map) and 

quantitative data were entered into GIS as polygon shapefile layers. Additionally, we 

have geocoded the distribution of 29 golf courses along with large public green spaces 

in Beijing.  

Second, we use a large-scale individual survey to gather information on people's 

life satisfaction and their household socioeconomic characteristics. The survey was 

conducted by a research team from the Institute of Geographical Sciences and Natural 

Resources Research, Chinese Academy of Sciences in 2013. A stratified proportional-

to-population size sampling technique was used to sample respondents from people 

living in Beijing. Specifically, questionnaires were posted to urban residents in 

proportion to the population at the neighbourhood (jiedao) and district levels. After the 

data cleaning process, 4762 sample respondents are included in the analysis. The survey 

provided individuals’ socioeconomic information, such as gender, age, marital status, 

highest education level attained, household income and individuals’ employment status. 

In this study, life satisfaction is measured through the question: “how well are you 

satisfied with your life as a whole?” Responses to this question are measured using a 

five-point Likert-based scale ranging from "very dissatisfied" (1) to "very satisfied" (5). 

This type of single item self-report life satisfaction question has been used previously 

to examine the effects of exposure to green spaces on life satisfaction (Lovejoy et al., 

2010). This measurement is preferable over other measurements in the sense that it 

summarizes aspects of subjective evaluations of satisfaction conditions at a scaled level, 

making the empirical interpretation more straightforward.  

The distance to golf courses is measured by calculating the nearest straight-line 

distance in metre from the residence to the golf courses. Following the literature 

(Browning and Lee, 2007; Nielsen and Hansen, 2007), we begin by using the 300-meter 

(300 m) distance margin from the residence to golf courses to select the sample of 

residents. This would allow us to measure the proximity effects at reasonable 

individuals’ walkable distance (European Commission, 2001). We expect that 

proximity effects decay unevenly over space, and therefore, distance margins are 
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selected progressively larger (Ekkel and de Vries, 2017). To partially test for this, we 

generate different distance margins surrounding residence such as 0-300 m, 300-1000 

m, 1000-2000 m and 2000-4000 m. The distance margin beyond 4000 m is treated as 

the reference group. In the results that are not tabulated, we have used alternative 

distance margins such as 0-500 m, 500-1500 m, 1500-3000 m and 3000-4000 m as 

robustness checks. 

Figure 1 presents an illustration of these distance margins. Furthermore, 

neighbourhood built environment characteristics are also considered in this research. 

We make use of the GIS analytical tools to calculate the nearest straight-line distance 

in metre from the reported residential locations to the nearest public parks, hospitals, 

expressways and subway stations respectively. Descriptive characteristics of data 

variables are presented in Table 1. 

 

3.2 Modelling approach and statistical analysis  

We employ a multilevel ordered logistic regression model to examine the 

perceived spillover effects of proximity to golf courses on life satisfaction. The 

estimation equation can be written as follows: 

𝜂𝑐𝑖𝑗 = 𝑙𝑜𝑔{𝑃𝑟(𝑦𝑖𝑗 > 𝐶)} = 𝑙𝑜𝑔 (
Pr(𝑦𝑖𝑗 ≤ 𝑐)

1 − Pr(𝑦𝑖𝑗 ≤ 𝑐)
) = 𝛽0 + 𝛿𝐷𝑗 + 𝜂𝑋𝑖𝑗 + 𝜌𝑍𝑗 + 𝜔𝐻𝑖𝑗 + 𝜑𝐺𝑗 + 𝑒𝑗 

In this equation, 𝜂𝑐𝑖𝑗  refers to order logit prediction for the 𝐶𝑡ℎ  cumulative 

comprasion for the 𝑖𝑡ℎ individual in the 𝑗𝑡ℎ district. 𝑦𝑖𝑗 is the odds of individual i in 

district j choosing the option in the five-point Likert scale. 𝑋𝑖𝑗 refers to the vector of 

other individual-level control variables. 𝛽0 refers to the overall intercept of subjective 

wellbeing (life satisfaction) at district level j. 𝛿 , η, 𝜌 , 𝜔  and 𝜑  denote the 

corresponding coefficients. 𝑒𝑗  refers to a district level residual that represents the 

difference between individuals’ mean and district j’s mean. The outcome ‘life 

satisfaction’ is measured on an ordinal level (e.g., a five-point scale, where 1 refers to 

residents perceiving the lowest life satisfaction level, and 5 refers to residents 
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perceiving the highest life satisfaction level). We are unable to control for variables 

regarding individuals’ behavior, such as physical exercise and smoking (Jun-Taek Song 

et al., 2014), which may be correlated with their life satisfaction. Empirically, we 

observe the categories of people’s life satisfaction responses as follows： 

𝑦𝑖=

{
 
 

 
 
𝐸𝑥𝑡𝑟𝑒𝑚𝑒𝑙𝑦𝑑𝑖𝑠𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑,𝑖𝑓𝑦𝑖

∗ ≤ 𝓊1

𝐷𝑖𝑠𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑,𝑖𝑓𝓊1 ≤𝑦𝑖
∗ ≤ 𝓊2

𝑁𝑒𝑢𝑡𝑟𝑎𝑙,𝑖𝑓𝓊2 ≤𝑦𝑖
∗ ≤ 𝓊3

𝑆𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑,𝑖𝑓𝓊3 ≤𝑦𝑖
∗ ≤ 𝓊4

𝐸𝑥𝑡𝑟𝑒𝑚𝑒𝑙𝑦𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑑,𝑖𝑓𝓊4 ≤𝑦𝑖
∗

 

where 𝓊1, 𝓊2, 𝓊3, 𝓊4are the thresholds of observable categories. 

𝐷𝑗  represents the distance from respondents’ detailed residential address to the 

golf courses, which is our key variable of interest. 𝜔𝐻𝑖𝑗refers to housing characteristics, 

𝜑𝐺𝑗  refers to the set of golf-related characteristics and 𝜌𝑍𝑗 refers to the set of 

neighborhood characteristics. Looking specifically at household demographic variables, 

we control for age, sex, marital status, income, employment status and educational 

attainment levels in the analysis, as they may be related to individuals’ life satisfaction.  

In terms of golf-related variables, residential proximity to a golf course is 

measured by using the distance between the survey-reported place of residence and the 

nearest golf course. To substantiate the assessment, we examine the spatial 

heterogeneity of the association between residential proximity to golf courses and life 

satisfaction at different distance ranges (Browning and Lee, 2017). We record the size 

of the nearest golf course as a proxy indicator to reflect the quality of the open space 

(Irwin, 2002). Furthermore, residents may feel more satisfied with their life if they have 

a nice view of the lake (White et al., 2013a). It is possible that residents who enjoy the 

view of the lake in the golf courses would perceive better life satisfaction outcomes 

compared to those who cannot see the water. Another important characteristic of golf 

courses that may have a significant impact on residents’ life satisfaction outcomes is 

the landscape shape index. The landscape shape index (LSI) has been widely used as 
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landscape metrics in evaluating the complexity of the landscape patch shape (Saura and 

Carballal, 2004). LSI represents the ratio of the length of the edge to the total landscape 

area, which is always written as LSI=Ei/min(ei), where ei is the length of edge; min ei 

represents the minimum total edge of the golf course, and class i is the number of cell 

surfaces. The values of LSI range between 1 and above. A value of 1 indicates that the 

boundary is a relatively smooth circling line and without limitation. Recent studies have 

suggested that the boundary becomes increasingly disaggregated if LSI increases (Fan 

et al., 2019). It is likely that golf courses with more rugged landscape characteristics 

would play a role in the subjective evaluation of the golf amenity’s value.  

We also consider neighbourhood characteristics such as residential proximity to 

parks, central business districts, hospitals, expressways, and the subway (Wu et al., 

2019). Notably, residential self-selection has become an important concern in the urban 

literature (Handy et al., 2006). Difference in housing types may lead to self-selection 

bias (Lin et al., 2017). Specifically, social housing households are those who live 

in resettlement housing or affordable housing projects. Residents living in such 

social housing have limited choice with regard to their residential locations, since 

they are allocated and predetermined by the local government (Wang and Lin, 

2014), which also regulates housing size and price (Ye et al., 2006). These social 

housing projects are often located in suburban areas with limited facilities (Feng, 

2004). Compared with social housing, commodity housing households have 

freedom to choose where to live based on their housing preferences (Zhang et al., 

2017). The richness of our survey dataset allows us to examine whether commodity 

housing and social housing households living at the same distance from golf courses 

have generated heterogenous life satisfaction outcomes.  

4 Results 

4.1 Baseline results 
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Table 2 presents the baseline results by examining the association between 

residential proximity to golf courses and residents’ life satisfaction. All model 

specifications have taken into account household demographics and neighbourhood 

characteristics. We focus on computing the odds ratio (OR) with standard error (S.E) 

in addition to coefficients because the parameters for the logistic model can be hard to 

interpret.  

The results of column 1 support our first hypothesis, indicating that residents’ life 

satisfaction is positively associated with residential proximity to golf courses. Results 

from column 2 further decompose our first hypothesis into spatial dimensions. We find 

that the positive association tends to decline in a non-linear manner. Looking 

specifically, residents who live very close to golf courses have the highest odds of 

reporting higher life satisfaction. This result is in line with the previous notion that 

residential proximity to urban greenness is associated with higher life satisfaction (Wu 

et al., 2019). Residents living in the closest distance margin (<300 m) from golf courses 

have the highest odds of reporting better life satisfaction levels, followed by residents 

living between 1000 m and 2000 m away from golf courses. As additional robustness 

checks, we have used alternative distance margins. In the results that are not reported 

in the table, we find that residents living in the 500-1500 m distance margin have the 

highest odds of reporting better life satisfaction level, and such effects decay in a non-

linear matter over space. Together, our results provide additional support for the spatial 

heterogeneity in the spillover effects of urban green amenities. Our finding confirms 

the expectation that residents may be more satisfied with their life when living in close 

proximity or at in immediate viewshed of golf courses. These results are largely 

consistent with findings from previous literature suggesting that nested distance buffers 

would be useful for decomposing the effects in spatial dimensions (Browning and Lee, 

2017).  

In terms of individual socioeconomic characteristics, our results show that 

residents who have higher educational attainment level tend to report better life 

satisfaction. Male residents are more likely to report lower life satisfaction compared 
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to female residents. Residents with higher income level are more likely to report lower 

life satisfaction. The results also suggest that golf-related characteristics such as the size 

of golf courses play a critical role in influencing residents life satisfaction. 

 

4.2 Heterogeneity and robustness checks 

Table 3 shows the heterogeneity in our baseline estimates in several dimensions. 

We classify golf courses into those in which the median value of a particular variable 

of interest is above or below the sample median. Table 3 is composed of 15 model 

specifications. The characteristics we explore are golf course size (columns 1-2), 

whether there are water surfaces in golf courses (columns 3-4), landscape shape index 

(columns 5-6), and residents who have experienced residential relocations during the 

last five years (column 7-8). Columns 9 and 10 compare the life satisfaction outcomes 

for commodity housing households and social housing households living at the same 

distance margin away from golf courses. The remaining columns further look at the 

roles of housing sizes and household monthly income levels in moderating the 

estimated effects.  

We have reached several important findings. First, we find that golf course 

characteristics play a significant role in moderating the association between residential 

proximity to golf courses and residents’ life satisfaction outcomes. This confirms our 

second hypothesis. Estimates from columns 1 and 2 show that residents who live 

adjacent to larger golf courses tend to have higher odds of reporting better life 

satisfaction. Specifically, residents who live in close proximity to large golf courses are 

more likely to perceive better life satisfaction compared to residents living adjacent to 

small golf courses. In addition, our results suggest that whether golf courses have a 

water surface does not play a significant role in influencing the proximity effects of golf 

courses (columns 3 and 4). Residents report lower life satisfaction levels when they live 

adjacent to golf courses with higher LSI index (columns 5 and 6). We find no significant 

differences between movers and non-movers (columns 7 and 8). However, households 

from commodity housing communities have lower odds of reporting better life 

satisfaction outcomes (columns 9 and 10). This finding provides suggestive evidence 
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on the potential role of residential self-selection in moderating the perceived wellbeing 

implications of green amenities (Cohen-Cline et al., 2015). Turning our focus onto the 

heterogeneity in housing and socioeconomic characteristics (columns 11-15), our 

results suggest that residents with relatively lower monthly income levels tend to have 

higher odds of perceiving higher life satisfaction when they are exposed to golf courses 

at close distance margins. Taken together, the results suggest the importance of 

considering housing and golf landscape characteristics in moderating the life 

satisfaction effects. 

4.3 Complementary effect between golf courses and public green spaces  

In Table 4, we present econometric estimates of the complementary effects of 

proximity to golf courses and public green spaces. We begin with the baseline model 

by including proximity to golf courses and public parks in the 300 m and 300-1000 m 

distance margins (columns 1 and 2) as a benchmark for comparison. In column 3, we 

focus on potential complementary effects of golf courses and public green space on life 

satisfaction. In particular, we treat the Olympic park as a large-scale public green 

amenity, because it has recently been a significant development of public green space 

in Beijing (Li et al., 2005).  

We have reached several important findings. First, we find a positive estimated 

relationship between proximity to public parks and life satisfaction across model 

specifications. Second, our results suggest that living adjacent to the golf courses is 

more likely to generate higher life satisfaction than living adjacent to public parks at 

close distance margins, though estimates are sensitive to changes in distance margins. 

Third, we find no significant complementary effects between golf courses and other 

public green space amenities on life satisfaction. Finally, we find a positive interaction 

effect of residential proximity to golf courses and the Olympic park on residents’ life 

satisfaction. This finding confirms the importance of considering the dynamic 

improvement of urban green space in the perceived evaluation of complementary 

effects between typical public green space projects and private green space. In the 

results that are not reported, we consider the interaction effects of golf courses and other 

public amenities such as subway stations on life satisfaction. But as a baseline, our 
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results point to the importance of considering complementary effects of private club 

goods and public goods in the perceived evaluation of subjective wellbeing. 

5 Discussion and conclusion  

Achieving socially efficient and environmentally just outcomes when there are life 

satisfaction externalities generated by urban green space requires reliable empirical 

evidence. This is particularly the case when addressing the question of club-based golf 

courses, since they are developed and maintained by private developers. The analysis 

in this paper provided estimates of the relationship between proximity to golf courses 

and life satisfaction using data evidence from the developing world. The fairly dense 

geographical setting, along with the numerous golf courses developed within sight of 

residential communities in China, provides a typical case to examine the spill-over 

impacts of golf courses on life satisfaction. The analysis used micro survey data from 

residents living in close proximity to golf courses and estimated the association between 

proximity to golf courses and life satisfaction using a multi-level modelling approach.  

We find that residential proximity to golf courses is associated with better life 

satisfaction for nearby residents. This association tends to decline with distance away 

from golf courses in a non-linear manner. A comparison of model specifications for 

residential experience, housing, and income characteristics suggests that different 

segments of residents have different life satisfaction correlates of proximity to golf 

courses. A fundamental implication of our work is to recover the complementary effects 

between the public parks and golf courses on life satisfaction as experienced by 

residents. The needs of proximity to green space for marginalised and disadvantaged 

social groups such as migrants and low-income people should be considered when 

designing land use policies (Xiao et al., 2019).  

The past decades have witnessed the rise of the “Healthy Cities” movement (Flynn, 

1996) and the policy agenda towards promoting environmental justice (Wolch et al., 

2014; Hughey et al., 2016). To place this agenda in urban contexts, observational 

studies have shown a protective effect of surrounding green space on people’s health 
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and wellbeing (Ambrey, 2016; Dong et al., 2018). The maintenance and development 

of golf courses and public parks are costly projects. We conjecture that the needs for 

both public and private green space should be prioritized for neighbourhood landscape 

beautification. In this sense, landscape design that delineates not just the accessibility 

but also the usage and quality of golf courses and other green spaces is important for 

shifting land use policy. 

Megacities from transitional socialist countries face long-run environmental 

justice vulnerabilities (Du, 2009), and market forces of the development of privately-

serviced green space may severely influence the socially equitable distribution of urban 

greenness. A natural next step for the research is to look at the degree to which the 

prevalence of golf course development may be responsive to changes in land-use and 

planning policies. In the results that are not reported in tables, we tested spatial 

variations in the association between life satisfaction and proximity to golf courses for 

residents living in the inner city and suburban areas respectively. We find that residents 

who live adjacent to golf courses in the inner city are less likely to be satisfied with 

their lives, compared those who live in suburban areas. One underlying mechanism is 

that urban greenness’ quality, public safety and service are lower than suburban, 

encouraging high-income level residents move from city centers to suburbans. This 

may echo Tibout sorting hypothesis, especially when land use patterns and tax revenues 

are connected with the distribution of the quality of public goods and services (Tiebout, 

1956). It is possible that golf courses’ ownership may play a role in moderating the 

relationship between residential proximity to golf courses and life satisfaction. Irwin 

(2002) suggested that the spillover effects obtained from land that would never be 

developed in the future planning are valued greater compared to those developable land 

area owned by developers. This warrants further studies. In addition, our measurement 

of residential proximity only captures the geographical aspect of proximity, without 

considering traffic congestion and psychological barriers to green space usage (Byrne 

and Wolch, 2009; Byrne, 2012). It is likely that wealthy social groups may not desire 

proximity to green space located in deprived neighbourhoods. Indeed, the 

environmental justice concern about urban green space provision is a highly sensitive 
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issue under the spatial context (Sister et al., 2010).  
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Figure 1 Nested buffers are conducted to examine the association between residential 

proximity to golf courses and residents’ life satisfaction. 
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Table 1 Statistical description 

 Total  <300 m  300-1000 m  1000-2000 

m 

 2000-4000 m  

Variable name N % N % N % N % N % 

Life satisfaction       

Extremely dissatisfied 28 0.6 0 0.0 1 0.0 2 0.0 12 0.0 

Dissatisfied 230 4.8 2 3.4 11 6.0 29 4.6 83 5.8 

Neutral 1509 31.6 15 25.4 57 32.4 185 27.6 525 32.3 

Satisfied  2687 56.4 35 59.3 95 54.6 395 58.9 898 55.3 

Extremely satisfied 313 6.6 7 11.9 12 7.0 60 8.9 107 6.6 

Age           

Age>40 122 2.6 0 0.0 8 4.5 25 3.7 40 2.5 

Age≤40 4676 97.5 70 100.0 168 95.5 652 96.3 1590 97.5 

Income level       

Income≤3000 RMB per month 341 7.1 5 7.1 18 10.2 50 7.4 130 8.0 

3000<Income≤4999 RMB per month 973 20.3 8 11.4 36 20.5 143 21.1 314 19.3 

5000<Income≤9999 RMB per month 1642 34.2 20 28.6 51 29.0 236 34.9 526 32.3 

10000<Income≤15000 RMB per month 1017 21.2 15 21.4 36 20.5 133 19.7 322 19.8 

>15000 RMB per month 825 17.2 22 31.4 35 19.9 115 17.0 338 20.7 

Sex       

Male 2427 50.6 29 41.4 87 48.9 352 52.0 835 51.2 

Female  2371 49.4 41 58.6 89 50.6 325 48.0 795 48.8 

Educational attainment level       

High school level and above 442 9.2 5 7.1 17 9.7 55 8.1 147 9.0 

Below high school level 4356 90.8 65 92.9 159 90.3 622 91.9 1483 91.0 

Employment status       
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Full-time Employee 4062 84.7 55 78.6 153 86.9 571 84.3 1364 83.7 

Part-time Employee 736 15.3 15 21.4 23 13.1 106 15.7 266 16.3 

Housing types           

Commodity housing 2461 51.3 31 44.3 66 37.5 309 45.6 829 50.9 

Non-commodity housing 2337 48.7 39 55.7 110 63.5 368 54.4 801 49.1 

Housing sizes           

Housing size≥Mean 3046 63.5 42 60.0 123 70.0 438 66.0 1049 66.1 

Housing size<Mean 1752 36.5 28 40.0 53 30.0 226 34.0 538 33.9 

Marital status       

Married 2912 60.7 31 44.3 105 59.7 383 56.6 973 59.7 

Others 

Golf course characteristics 

1886 39.3 39 55.7 71 40.3 294 43.4 657 40.3 

Golf with water surface 4053 84.5 53 75.7 158 89.8 630 93.1 1415 86.8 

Golf without water surface 745 15.5 17 24.3 18 10.2 47 6.9 215 13.2 

Golf with wall 4771 99.4 60 85.7 176 100.0 670 99.0 1625 99.7 

Golf without wall 27 0.6 10 14.3 0 0.0 7 1.0 5 0.3 

Golf size≥Mean (6.6) 2977 62.0 41 68.3 115 65.3 519 76.7 1010 62.0 

Golf size<Mean (6.6) 1821 38.0 19 31.7 61 34.7 158 23.3 620 38.0 

Golf landscape shape index≥Mean (1.3) 2134 44.5 35 50.0 69 39.2 284 41.9 765 46.9 

Golf landscape shape index<Mean (1.3) 2664 35.5 35 50.0 107 60.8 393 58.1 865 53.1 

Distance to amenities           

Distance to golf courses 4772 8.7 44 5.0 176 6.5 677 7.3 1630 8.0 

Distance to park 4788 2.8 70 3.0 176 2.6 677 2.8 1630 2.6 

Distance to central business district 4788 8.8 70 9.1 176 8.4 677 8.5 1630 8.5 

Distance to hospital 4788 0.4 70 0.4 176 0.4 677 0.4 1630 0.4 

Distance to express 4788 2.9 70 3.0 176 2.2 677 2.8 1630 2.8 

Distance to subway 4788 1.5 70 1.7 176 1.3 677 1.4 1630 1.3 
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Notes: We calculated means to present distance variables, including distance to the nearest park, hospital, express, central business district and subway, instead of using 

percentages.
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Table 2 Baseline model predicting life satisfaction 

 (1) (2) 

 Odds ratio/SE Odds ratio/SE 

   

Distance to golf course 0.933*  

 (0.038)  

Distance margin from residence to golf (<300 m)  1.642* 

  (0.442) 

Distance margin from residence to golf (300-1000 m)  0.950 

  (0.146) 

Distance margin from residence to golf (1000-2000 m)  1.320*** 

  (0.117) 

Distance margin from residence to golf (2000-4000 m)  0.984 

  (0.063) 

Age 1.036 1.031 

 (0.034) (0.034) 

Sex 0.983 0.979 

 (0.057) (0.056) 

Marital status 0.949 0.956 

 (0.071) (0.071) 

Educational attainment level 1.014 1.001 

 (0.105) (0.103) 

Employment status 0.982 0.968 

 (0.082) (0.081) 

Income (3000-4999) 0.867 0.866 

 (0.110) (0.109) 

Income (5000-9999) 0.960 0.963 

 (0.116) (0.117) 

Income (10000-15000) 0.859 0.863 

 (0.110) (0.111) 

Income (>15000) 0.981 0.985 

 (0.130) (0.131) 

Water 0.968 0.975 

 (0.099) (0.099) 

Wall 1.196 1.285 

 (0.577) (0.625) 

Size 1.005 1.000 

 (0.028) (0.028) 

Landscape shape index 1.047 1.028 

 (0.124) (0.121) 

Distance to park 0.993 0.993 

 (0.018) (0.018) 

Distance to CBD 0.998 0.999 
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 (0.007) (0.007) 

Distance to hospital  0.978 0.968 

 (0.095) (0.094) 

Distance to expressway 1.012 1.012 

 (0.018) (0.018) 

Distance to subway 0.978 0.976 

 (0.024) (0.023) 

Thresholds for cumulative logit    

First 0.004*** 0.007*** 

 (0.003) (0.004) 

Second  0.039*** 0.070*** 

 (0.025) (0.039) 

Third 0.398 0.720 

 (0.253) (0.403) 

Fourth 9.683*** 17.584*** 

 (6.176) (9.890) 

Variance district level 1.000 1.000 

 (0.000) (0.000) 

N 4737.000 4752.000 

Aic 9914.506 9939.072 

Bic 10000 10000 

chi2 12.736 24.356 

   

Notes: The number of observations vary between columns due to the missing data variable information 

in the survey questionnaire. *** significant at the 1 per cent level; ** significant at the 5 per cent level; 

* significant at the 10 per cent level. 
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Table 3 Robustness results: housing types, residential experience and golf course characteristics 

         

 (1) 

Odds 

ratio/SE 

(2) 

Odds 

ratio/SE 

(3) 

Odds 

ratio/SE 

(4) 

Odds 

ratio/SE 

(5) 

Odds 

ratio/SE 

(6) 

Odds 

ratio/SE 

(7) 

Odds 

ratio/SE 

(8) 

Odds 

ratio/SE 

 Size≥mean Size<mean Water=1 Water=0 LSI≥mean LSI<mea

n 

Movers Non-movers 

         

Distance to golf course 0.912* 0.964 0.934 0.896 0.861** 0.989 0.962 0.928 

 (0.046) (0.070) (0.041) (0.112) (0.054) (0.052) (0.072) (0.052) 

Adjustment*         

Thresholds for cumulative logit          

First 0.003*** 0.004*** 0.004*** 0.001*** 0.003*** 0.003*** 0.008*** 0.002*** 

 (0.001) (0.003) (0.002) (0.001) (0.002) (0.002) (0.006) (0.001) 

Second  0.024*** 0.045*** 0.034*** 0.013*** 0.018*** 0.043*** 0.056*** 0.028*** 

 (0.011) (0.029) (0.013) (0.015) (0.010) (0.020) (0.038) (0.014) 

Third 0.233*** 0.496 0.345*** 0.150* 0.203*** 0.419* 0.461 0.311** 

 (0.104) (0.320) (0.133) (0.164) (0.112) (0.195) (0.314) (0.151) 

Fourth 5.719*** 12.084*** 8.175*** 4.570 4.826*** 10.583*** 12.226*** 7.623*** 

 (2.565) (7.849) (3.175) (4.995) (2.677) (4.965) (8.389) (3.723) 

Variance district level 1.000 1.004 1.000 1.030 1.000 1.000 1.000 1.006 

 (0.000) (0.012) (0.000) (0.043) (0.000) (0.000) (0.000) (0.008) 

N 2947.000 1790.000 4011.000 726.000 2104.000 2633.000 1162.000 3515.000 

aic 6191.005 3740.691 8440.757 1486.282 4404.519 5512.248 2461.683 7310.626 

bic 6304.787 3850.491 8560.396 1578.033 4511.899 5623.889 2257.783 7433.922 
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chi2 19.703 6.727 13.592 14.803 17.790 14.803 12.730 15.563 

         

 (9) 

Commodity 

(10) 

Non-

Commodity 

(11) 

Housing 

size≥mean 

(12) 

Housing 

size<mean 

(13) 

Income 

level 3000-

5000 

(14) 

Income 

level 

5000-

15000 

(15) 

Income level  

>15000 

 

         

Distance to golf course 0.927 0.921 0.850*** 1.076 1.014 0.906 0.907  

 (0.056) (0.062) (0.051) (0.076) (0.087) (0.061) (0.091)  

Adjustment*         

Thresholds for cumulative logit          

First 0.002*** 0.003*** 0.001*** 0.012*** 0.004*** 0.003*** 0.003***  

 (0.001) (0.002) (0.001) (0.008) (0.004) (0.002) (0.003)  

Second  0.028*** 0.025*** 0.013*** 0.105*** 0.075*** 0.024*** 0.029***  

 (0.016) (0.015) (0.007) (0.066) (0.058) (0.014) (0.025)  

Third 0.298** 0.240** 0.141*** 1.035 0.854 0.250** 0.308  

 (0.170) (0.141) (0.074) (0.648) (0.655) (0.147) (0.257)  

Fourth 7.296*** 5.894*** 3.890*** 20.476*** 21.111*** 6.477*** 6.584**  

 (4.171) (3.470) (2.035) (12.967) (16.411) (3.826) (5.525)  

Variance district level 1.002 1.007 1.004 1.000 1.000 1.011 1.000  

 (0.009) (0.011) (0.009) (0.000) (0.000) (0.016) (0.000)  

N 2434.000 2303.000 3131.000 1606.000 966.000 2632.000 802.000  

aic 5069.312 4866.363 6386.585 3526.542 2017.550 5486.681 1714.783  

bic 5185.258 4981.202 6507.568 3628.790 2090.648 5586.564 1785.090  
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chi2 13.136 10.092 16.291 14.730 1.612 11.065   

         

Notes: Panel A reports the results by examining the heterogeneity in the results by key observable golf course characteristics. The characteristics we explore are golf course size 

(columns 1-2), whether there are water surfaces in golf courses (columns 3-4), and landscape shape index (columns 5-6). Columns (7) and (8) report the results by comparing 

residents who have stayed in the neighbourhood for a long time and residents who have experienced residential relocations during the last five years. In Panel B, we consider 

the variation in the results by housing types, housing size and household income characteristics. We have adjusted for household demographics and neighbourhood 

characteristics in our regressions. *** significant at the 1 per cent level; ** significant at the 5 per cent level; * significant at the 10 per cent level
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Table 4 Interaction effects of golf courses and other green space amenities 

 (1) (2) (3) 

 Odds 

ratio/SE 

Odds 

ratio/SE 

Odds 

ratio/SE 

    

Distance margin from residence to golf (<300 m) 1.554*   

 (0.415)   

Distance margin from residence to golf (300-1000 m) 0.929   

 (0.140)   

Distance margin from residence to park(<300 m)  1.238**  

  (0.103)  

Distance margin from residence to park (300-1000 m)  1.142  

  (0.105)  

Distance to golf courses   0.229** 

   (0.170) 

Distance to parks   0.803 

   (0.115) 

Distance to Olympic parks   0.326* 

   (0.189) 

Distance to green space   0.908 

   (0.371) 

Distance to golf courses*Distance to parks    1.026 

   (0.018) 

Distance to golf courses*Distance to Olympic park   1.139* 

   (0.081) 

Distance to golf courses*Distance to green space   1.022 

   (0.051) 

Adjustment*    

Thresholds for cumulative logit     

First 0.008*** 0.007*** 0.000*** 

 (0.004) (0.004) (0.000) 

Second  0.074*** 0.071*** 0.000** 

 (0.041) (0.039) (0.000) 

Third 0.760 0.733 0.000** 

 (0.415) (0.401) (0.000) 

Fourth 18.462*** 17.839*** 0.000 

 (10.132) (9.801) (0.000) 

Variance district level 1.000 1.000 1.007 

 (0.000) (0.000) (0.011) 

N 4752.000 4752.000 3506.000 

Aic 9940.307 9935.551 7271.868 

Bic 10000 10000 7432.086 
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chi2 11.296 16.058 29.839 

     

Note. *** significant at the 1 per cent level; ** significant at the 5 per cent level; * significant at the 10 

per cent level. We have adjusted for household demographics and neighbourhood characteristics in our 

regressions. 
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