
 

  
 
 
 

 
 

 

 
 
 
 
 
 
 

Introduction 
 
In recent years, with the growing awareness of the sustainable development concept, there is 
an increasing demand for the consideration of the environment, health and safety alongside 
economic development. Urban parks are considered to play an important role by providing 
such functions that support the environment, safety, health, recreation and landscape (Ministry 
of Land, Infrastructure, Transportation and Tourism – Japan 2018). These functions supported 
by urban parks are well documented. In their role as green space, they provide services as 
urban ecosystems which include human health and well-being benefits and ecological benefits 
(Tzoulas et al. 2007, Breuste et al. 2013, Sutton and Anderson 2016). Studies which focus on 
the health and recreation function that urban parks provide are extensive (Bedimo-Rung et al. 
2005, Giles-Corti et al. 2005, Pretty et al. 2005, Maller et al. 2006, Cohen et al. 2007, Lee and 
Maheswaran 2011, Wolch et al. 2011). Akpinar et al. (2016) study the impact of urban green 
space has on mental and general health across the Washington State in the United States. 
This impact is also studied by Song et al. (2015), concerning the walks through urban parks in 
Chiba, Japan, while Takano et al. (2002) study the association with longevity. The relationship 
with mental health is examined in 9 cities in Sweden (Grahn and Stigsdotter 2010) and in 
Helsinki, Finland (Tyrväinen et al. 2014). The impact on obesity and stress is also examined for 
Denmark (Sick Nielsen and Bruun Hansen 2007). The association between the recreational 
physical activity and the access to urban green space is examined for Norwich in the United 
Kingdom (Hillsdon et al. 2006).  
 
Urban parks have been observed to service the environment through the provision of cooler 
microclimates and the reduction of surface water runoff, which offers potential support for cities 
to adapt to climate change (Gill et al. 2007). For example, mitigating the heat island effects in 
the built environments (Vidrih and Medved 2013) are examined for the cities of Vancouver, 
Sacramento (Spronken-Smith and Oke 1998), Lisbon (Oliveira et al. 2011) and Nagoya 
(Hamada and Ohta 2010, Hamada et al. 2013). Other literatures related to the environment 
include research on the urban residentsô preference to be in contact with nature including trees 
and sounds (Carles et al. 1999, Lee et al. 2008, Matsuoka and Kaplan 2008). Other functions 
supported by urban parks include safety, which has been studied especially in Asia in relation 
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to urban parksô role to support disaster prevention and emergency evacuation (Amemiya 2003, 
Masuda 2003, Zhu et al. 2016). There is also research on the relationship between urban parks 
and communication in the community (Coley et al.1997, Kuo et al. 1998, Chiesura 2004, 
Walker 2004). The financial impacts of urban parks have been examined from a number of 
angles. There are studies on urban parks in relation to housing and land prices based on the 
hedonic pricing model for Castellón, Spain (Bengochea Morancho 2003), Boston (Tajima 
2003), Aalborg, Denmark (Panduro and Lausted Veie 2013), Lodz, Poland (Czembrowski and 
Kronenberg 2016), Sapporo, Japan (Aikoh et al. 2008), and Tokyo (Komatsu 2008). The 
economic benefits of urban parks have also been examined based on the willingness to pay for 
park availability in Copenhagen (Panduro et al. 2018) and conservation in Spain (López-
Mosquera et al. 2014).  
 
Based on these necessities for urban parks such as their importance for public health, research 
has gone into reviewing the accessibility and how they may not be equitably distributed. They 
review the accessibility based on socio-demographics to understand any differences such as 
income or ethnicity (Byrne et al. 2009, Neckerman et al. 2009, McConnachie and Shackleton 
2010, Wolch et al. 2014). Furthermore, access to green space such as urban parks is being 
recognized as an environmental justice issue (Dai 2011, Jennings et al. 2012).  
 
Further to literatures on the role and impact of urban parks, usability has also been examined. 
For example, Byrne et al. (2009) find that accessibility is an important factor for the usage of 
urban parks. Giles-Corti et al. (2005) explain the impact that the distance to and the size of 
parks have on usage. Studies on the usability for parks in Japan also examine the distance and 
accessibility to the parks (Shimomura et al. 1995, Boku et al. 1998). In this way, the 
determining factors concerning the utilization of urban parks have been studied in past 
literatures. However, to the best of my knowledge, they do not cover the determining factors of 
the provision of urban parks. Hence, this paper will attempt to examine the determinants of the 
provision of urban parks to answer the question of how the development of urban parks are 
determined. Furthermore, it has been identified that the volume of public goods such as urban 
parks are determined by factors on both the supply side and the demand side. In other words, 
where the marginal cost on the supply side coincides with the marginal benefit on the demand 
side, it will provide the maximum net benefit to society and determine the supply of public 
goods1). It also can be considered that the existing urban parks will influence the size of the 
current urban parks. For example, if there is a year with a greater number of urban parks 
created, then there may be restrictions in the following year or it may stimulate further 
development of urban parks. Hence, this paper will focus on the supply side and demand side 
factors in relation to the development of urban parks and the existing urban parks to examine 
the possible significant impacts that these factors may have on urban park development. Japan 
prefecture level data from 2001 to 2014 will be utilized in the panel data analysis.  
 
The second section will explain the methodology and data applied to analyse the determining 
factors of the provision of urban parks. The third section explains the results and it provides 
discussions concerning the main observations. The fourth section, the conclusions, provides a 
summary and it suggests the policy implications drawn from the results in section three.  
 

Methodology 
 
Urban parks, as well as other public goods, are reliant on economic variables. Furthermore, the 
supply of public goods is considered to be determined by the marginal cost to the supply side 
and the marginal benefit to the demand side, which means that the urban park area per capita 
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 1)Although a park cannot be considered a pure public good given that a problem of congestion can 
arise and it is not physically difficult to exclude people from it, this paper will refer to it as a public good (Del 
Saz Salazar and García Menendez 2007). 



 

 
 

 

could also be determined in this way. This paper will also assume in the model that the 
construction of past urban parks has influence over the construction of current urban parks. 
Taking these points into consideration, it would be appropriate to use a dynamic panel data for 
this analysis. In particular, this paper will attempt to apply the dynamic panel analysis using first
-differences. The characteristic of this model is that if the regression is completed at the level, 
the lagged dependent variable will correlate with an error term from the individual effect and it 
will not achieve a consistent estimate. However, in the model, the dependent variable and the 
independent variable will take the difference and the generalized method of moments (GMM) 
will be applied as a solution. With the specification used in the dynamic panel data model, if a 
second-order serial correlation in disturbances term exists, then it will not be possible to apply it 
as an instrumental variable. Then, the GMM estimator will not be a consistent estimator and a 
bias will occur. Hence, the Arellano-Bond test will be applied and it will examine whether the 
null hypothesis, which is the non-existence of the second-order serial correlation in 
disturbances, is rejected (Kitamura 2005, Uchiyama 2007, Chigira et al. 2011). Before 
conducting the above analysis, when the panel data is non-stationary, there is the risk of the 
spurious regression and so the dependent variables and all other independent variables used 
are examined using the Im-Pesaran-Shin and Fisher type panel unit root test and the 
stationarity of the data will be confirmed. 
 
Next, we will review the variables used in this paper to understand the possible determinants of 
establishing urban parks.  
 

State Dependence (Parkt-1) 
 
As explained in the previous section, there is the possibility of state dependence on the urban 
parks. In other words, the construction of past urban parks could impact the construction of 
current urban parks. This paper takes into consideration this factor in the model.  
 

Share of Gross Production by the Construction Industry (CP) 
 
To represent an influential factor on the supply side, the share of gross production by 
construction industry for each region is adopted as an independent variable. The main supplier 
of public goods such as urban parks are construction companies, so it can be considered that 
they will have some influence over the provision of urban parks. For example, if construction 
companies have equal preference and capability to supply all public goods, a larger share of 
construction companies would mean a relatively larger amount of supply. Hence, the cost of 
constructing urban parks would be lower which could lead to an increase in urban parks. 
However, if there is stronger preference and/or capability of providing roads and other public 
facilities as public goods, then the supply of urban parks could decrease. In this way, the sign 
of the share of gross production of the construction industry could be positive or negative 
against the urban park area per capita. The construction industryôs share of gross production is 
determined by the share of gross production by the construction industry by prefecture.  
 

Financial Strength 
 
Another supply side factor adopted as an independent variable is the financial strength of the 
local government since the local government finances the provision of urban parks. The net 
balance ratio (NBR) will be used as the indicator of financial strength. The higher the amount of 
the actual expenditure rate means a healthy and stable financial operation which could be 
considered to have the capacity to fund the provision of urban parks. However, a prefecture 
with a large and positive NBR may prioritize projects with an explicit and high return on 
investment. Hence, investment in areas that struggle to quantify the benefits such as urban 
parks may not be a priority. In other words, the sign of the independent variable could be 
positive or negative. Depending on the objective or size of the urban park, the responsibility is 
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shared between the prefecture and municipality. Most small parks fall under the responsibility 
of the municipality, but a large park that covers the area outside of one municipality will fall 
under the prefecture. Hence, the NBR is employed by calculating the weighted average of the 
NBR for each prefecture and for each village/town/city with the corresponding expenditure.  
 

Preference and Prioritization of Urban Parks 
 
The provision of urban parks can also be influenced by demand. As mentioned in the earlier 
section, urban parks can have various positive effects on the environment, health, well-being 
and safety. This paper will examine how the demand of such functions that the urban parks 
provide can influence the development of urban parks. The prefecture level data that will be 
used as proxies to measure the demand of these functions are the municipal solid waste per 
capita, the number of hospitals per capita and the number of new subscriptions to fire 
insurance per capita.  
 
The high production of municipal solid waste per capita (WASTE) could impact the ecosystem 
and create environmental issues such as dioxin from waste incineration and health concerns 
such as endocrine disruptor. Hence, a strong interest over the environment, health and well-
being could lead to a demand of urban parks that can provide a positive impact in these areas. 
Thus, a positive sign can be expected from the independent variables.  
 
Next, concerning the number of hospitals per capita for each prefecture (MED), a high MED 
could imply a high interest in health issues. A health-conscious prefecture could lead to a 
demand in the development of urban parks that could have a positive impact on health and well
-being. On the other hand, the high penetration of hospitals could reduce the value of urban 
parks that support a healthy lifestyle and, as a result, the provision of urban parks could be 
limited. In other words, hospitals and urban parks could be in a substitute relationship. 
Therefore, the independent variable could show a positive or negative sign.  
 
Concerning the number of new fire insurance subscribers per capita by prefecture (FIS), a 
larger number of subscribers could be considered as a higher interest in disaster prevention, 
safety concerns and well-being. Hence, this could lead to a stronger demand for urban parks 
which perform functions to support safety, disaster prevention and well-being. However, a large 
FIS could also weaken the need of such functions that urban parks provide and lead to a 
limited provision of urban parks. Like the MED case, FIS could be in a substitute relationship 
with urban parks. Hence, both positive and negative signs may be present with this variable.  
 
Urban parks are also considered to provide important functions to support culture and 
strengthen communities, but prefecture level data that can be used as a proxy could not be 
identified. Prefecture level data to directly represent the preference concerning the 
environment, health, well-being and safety does not exist to the best of my knowledge. Under 
these data restrictions, the three indicators identified above, WASTE, MED and FIS, will be 
applied as proxies for these preferences (PRE) in the analysis. All the variables are expressed 
in natural logarithms. The applied area and period for these variables are the 47 prefectures of 
Japan (Appendix 1) between the fiscal years of 2001 to 2014. The data sources for the 
variables are provided in Appendix 2.  
 
The basic model concerning the determinants of the urban park area per capita is provided 
below:  
 

              (1) 

The basic model above, takes heteroskedasticity into consideration.  of equation (1) 
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represents the individual effects,  the effort term.  represents the first difference.  
 
 

Results and Discussion 
 
Before we examine the basic model, the panel unit root test will be conducted on the 
dependent variables and all independent variables to ensure that the data is stationary. The Im-
Pesaran-Shin panel unit root test, which is based on the mean of the individual Dickey-Fuller t-
statistics of each unit in the panel, and the Fisher-type test which conducts unit root tests for 
each panel individually, are conducted to confirm whether the first differences of the above 
variables are stationary. This examination is useful for general observation. In the results 
achieved from these examinations (Table 1, Table 2), the corresponding p-values are 
essentially zero, so the existence of the unit root for all dependent variables and independent 
variables are rejected and it confirms that the data overall are stationary. If the second-order 
serial correlation in disturbances exists, then it may not be possible to apply instrumental 
variables and bias will occur with the GMM estimates. Hence, the Arellano-Bond test is applied 
to examine whether the null hypothesis, which is the non-existence of the second-order serial 
correlation in disturbances, is rejected. As in the results in Table 3, the second-order serial 
correlation in disturbances is rejected. The results of this test confirm that the GMM estimates 
are consistent.  

Each independent variable will be examined based on these results. First, one of the supply 
side determinants, CP, indicates a positive sign in all models. This supports the suggestion that 
if the CP with equal preference and capability to supply all public goods are greater, the 
contribution towards the supply of urban parks will be greater. However, only Model (2) 
achieves a statistically significant level. The other supply side determining factor, financial 
strength, the NBR, displays a significant negative sign for all models. This implies that when the 
NBR is positive and greater, the prefecture may prioritize investment in areas other than urban 
parks. The investment may be in areas with a clearer return on investment which would be 
difficult to quantify with urban parks.  
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Table 1 
Im-Pesaran-Shin Panel Unit Root Test on Dependent and Explanatory Variables 

Variables  Statistics p-value 

PARK Z-t-tilde-bar -14.1159 0.000 

CP Z-t-tilde-bar -10.2930 0.000 

NBR Z-t-tilde-bar -12.1109 0.000 

WASTE Z-t-tilde-bar -8.9873 0.000 

MED Z-t-tilde-bar -10.4300 0.000 

FIS Z-t-tilde-bar -9.4018 0.000 
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Table 2 
Fisher Type Panel Unit Root Test on Dependent and Explanatory Variables 

Table 3 
Basic Models 

  Models 

Variables (1) (2) (3) 

PARKt-1 0.0186 0.0728 0.1080 

  (0.0896) (0.0789) (0.0770) 

CP 0.0142 0.0181* 0.0176 

  (0.0100) (0.0106) (0.0113) 

NBR -0.0165** -0.0242*** -0.0291*** 

  (0.0081) (0.0080) (0.0089) 

WASTE 0.1130***    

  (0.0359)    

MED   0.0969*   

    (0.0548)   

FIS   -0.0004 

    (0.0075) 

Variables  Statistics p-value 

PARK Inverse chi-squared (94)    P 1426.2312 0.000 

  Inverse normal             Z -32.5630 0.000 

  Inverse logit t (239)         L* -57.4632 0.000 

  Modified inverse chi-squared Pm 97.1629 0.000 

CP Inverse chi-squared (94)    P 529.1345 0.000 

  Inverse normal             Z -17.1402 0.000 

  Inverse logit t (239)         L* -21.1138 0.000 

  Modified inverse chi-squared Pm 31.7354 0.000 

NBR Inverse chi-squared (94)    P 852.5149 0.000 

  Inverse normal             Z -23.4001 0.000 

  Inverse logit t (239)         L* -34.2945 0.000 

  Modified inverse chi-squared Pm 55.3204 0.000 

WASTE Inverse chi-squared (94)    P 409.0198 0.000 

  Inverse normal             Z -13.5714 0.000 

  Inverse logit t (239)         L* -16.0958 0.000 

  Modified inverse chi-squared Pm 22.9752 0.000 

MED Inverse chi-squared (94)    P 566.3459 0.000 

  Inverse normal             Z -17.3067 0.000 

  Inverse logit t (239)         L* -22.5318 0.000 

  Modified inverse chi-squared Pm 34.4494 0.000 

FIS Inverse chi-squared (94)    P 336.9024 0.000 

  Inverse normal             Z -13.1034 0.000 

  Inverse logit t (239)         L* -13.4637 0.000 

  Modified inverse chi-squared Pm 17.7155 0.000 



 

 
 

 

 
Concerning the demand side determinant, WASTE, which is one of the proxies to represent the 
preference concerning the environment and health which are supported by urban parks, 
indicates a significant positive sign. This suggests that higher WASTE may provide greater 
exposure to environmental and health issues, creating a much stronger demand for urban 
parks which support these needs. Next, the MED, which is applied as a proxy for health-
consciousness, shows a significant positive sign. As mentioned in the previous section, this 
could suggest that the regions with greater MED could be exposed to greater health issues and 
a greater awareness of the function that urban parks play in supporting healthy lifestyles and as 
a result have greater urban parks. Concerning the FIS, the proxy applied to represent the 
preference concerning disaster prevention, safety and well-being, shows that prefectures with 
high FIS have greater urban park area per capita. The greater awareness of safety and 
emergency may be reflected in the development of urban parks. Like the MED case, FIS and 
urban parks are not found to be in a substitute relationship as it was originally anticipated. 
However, there is a need to note that the results in Model (3) do not meet a significant 
standard. The size of the urban parks a year prior, which represents the previous state, 
displays positive impacts in all the models, but it does not reach a significant standard.  
 
All the independent variables have been treated as exogenous variables in the analysis, but 
there is the need to consider the possibility of the variables being endogenous. If we examine 
this possibility for each variable, concerning the NBR, if the provision of urban parks reduces 
the available commercial, industrial or residential space, effecting the tax revenue, this would 
impact the NBR. Concerning the CP, the provision of urban parks, in turn, may stimulate the 
investment in public works and it may increase the CP. The provision of urban parks could also 
increase the awareness of environment and health, which could in turn reduce WASTE, which 
is applied as a proxy for environment, health, well-being and safety. A similar impact may occur 
with the other proxies, MED and FIS. In this way, the independent variable may not only be a 
determining factor for the size of urban parks, but also the result, which would support the 
possibility of endogeneity. Hence, the endogeneity will need to be considered when examining 
the relationship between urban parks and the independent variables.  
 
As in the previous case where independent variables were treated as exogenous variables, the 
Arellano-Bond test rejected the second-order serial correlation in disturbances and all the 
models are accepted by model specification. Hence, we will first examine the case where one 
of the independent variables is endogenous.  
 
As indicated in Table 4, the signs in all models are the same as in the case where all 
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Constant 0.1790*** 0.9990* 0.0803 

  (0.0511) (0.5130) (0.0523) 

Wald test 33.9800 20.1800 16.5000 

  (0.0000) (0.0050) (0.0240) 

Arellano-Bond test(2) -0.5988 -0.2775 0.0431 

  (0.5493) (0.7814) (0.9657) 

Observations 564 564 564 

     Robust standard errors in parentheses 
     *** p<0.01, ** p<0.05, * p<0.1 
     Model (1): WASTE is the proxy for PRE 
     Model (2): MED is the proxy for PRE 
     Model (3): FIS is the proxy for PRE  



 

 
 

 

independent variables were applied as exogenous variables. In particular, significant positive 
signs are identified in Models (6), (8), (9), (10) and (12) for the supply side factor, CP. Models 
(4), (5), (6), (10), (11) and (12) confirm significant negative results for NBR which are consistent 
with the previous results where all independent variables are treated as exogenous. 
Concerning the demand side factors, the results for WASTE show significant positive results 
against the urban park area per capita in Models (4), (7) and (10); MED results display 
significant positive coefficients in Models (5), (8) and (11); and the FIS results are positive 
signs, but they do not meet a significant level as in the previous case with the exogenous 
variables. But, the results for the area size of urban parks one year earlier, which describe the 

Kenichi SHIMAMOTO 

94 

Table 4 
Models with One Endogenous Variable 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
**** Arellano-Bond test (2) 
***** number of observations 
Model (4): only CP is endogenous; WASTE is the proxy for PRE 
Model (5): only CP is endogenous; MED is the proxy for PRE 
Model (6): only CP is endogenous FIS is the proxy for PRE 
Model (7): only NBR is endogenous; WASTE is the proxy for PRE 
Model (8): only NBR is endogenous; MED is the proxy for PRE 
Model (9): only NBR is endogenous; FIS is the proxy for PRE 
Model (10): only WASTE is endogenous 
Model (11): only MED is endogenous 
Model (12): only FIS is endogenous  



 

 
 

 

previous situations, indicate that all models show positive impacts, but they do not reach 
significant levels, which is consistent with the exogenous variable case. 
 
Next, we will examine the case where there are 2 endogenous variables. The results in Table 
5 are consistent with the previous case where there was one endogenous variable. 
Concerning the supply side determinants, Models (13), (14), (15), (16), (18), (19) and (21) find 
CP showing significant positive results and NBR displaying significant negative results in 
Models (16), (17), (18) and (21). On the demand side, the results for WASTE in Models (13), 
(16) and (19) are significantly positive as well as the results for MED in Models (14), (17) and 
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Table 5 
Models with Two Endogenous Variables 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
**** Arellano-Bond test (2) 
***** number of observations 
Model (13): CP and NBR are endogenous; WASTE is the proxy for PRE 
Model (14): CP and NBR are endogenous; MED is the proxy for PRE 
Model (15): CP and NBR are endogenous; FIS is the proxy for PRE 
Model (16): CP and WASTE are endogenous 
Model (17): CP and MED are endogenous 
Model (18): CP and FIS are endogenous 
Model (19): NBR and WASTE is endogenous 
Model (20): NBR and MED is endogenous 
Model (21): NBR and FIS is endogenous 



 

 
 

 

(20). However, the signs for FIS show a consistent trend, but not at a significant level. As in the 
previous cases, the previous year shows a positive relationship against the current urban park 
area per capita in all models, but not at a significant level.  
 
Finally, we will observe the case where all the independent variables are exogenous. As 
displayed in Table 6, the results in all models support the same sign as in the previous 
exogenous cases. Concerning the supply side factor, in Model (22) and (24), the CP show 
positive and significant results and the NBR displays negative and significant results. On the 
demand side, WASTE displays a positive and significant result in Model (22) and the MED 
shows a significant positive impact in Model (23). FIS, though showing a consistent sign, is not 
at a statistically significant level. The urban park area in the previous year compared to the 
current year shows a positive relationship in all models, but not at a significant level.  
From these results, we learn that, in all reviewed cases which include independent variables 

treated as exogenous and endogenous, for the supply side determinants, CP displays 
significant positive results and the NBR shows significant negative results in most of the 
models. Considering that there is limited past research on the supply side factors that impact 
the provision of urban parks, the significant results concerning the impact that the construction 
industry has on urban parks is a unique find. Concerning economic influences, this paper has 
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Table 6 
Models with All Endogenous Variable 

Robust standard errors in parentheses 
 *** p<0.01, ** p<0.05, * p<0.1 
  Model (22): CP, NBR and WASTE is endogenous 
  Model (23): CP, NBR and MED is endogenous 
  Model (24): CP, NBR and FIS is endogenous 



 

 
 

 

reviewed past literatures on the impact that urban parks have on housing prices, and they 
identified positive impacts (Bengochea Morancho 2003, Tajima 2003, Panduro and Lausted 
Veie 2013, Czembrowski and Kronenberg 2016). Literatures which studied the impact of urban 
parks in Japan on land prices were also positive (Aikoh et al. 2008, Komatsu 2008). However, 
these past literatures did not cover the impacts that the financial strength of the local 
governments have on the provision of urban parks which has been identified to have no 
positive impact on the development of urban parks in this study.  
 
Concerning the demand side determinants, WASTE, the proxy for the environment and health 
which are functions supported by urban parks, shows significant positive results. The literatures 
reviewed previously on the impact that urban parks have on the environment also indicated 
positive impacts (Spronken-Smith and Oke 1998, Carles et al. 1999, Lee et al. 2008, Matsuoka 
and Kaplan 2008, Oliveira et al. 2011). Studies on urban parks in Japan also found positive 
impacts on the environment, through their cooling effects to counter global warming (Hamada 
and Ohta 2010, Hamada et al. 2013). The higher WASTE may provide greater exposure to 
environmental and health issues, creating a much stronger demand for urban parks, which in 
these past studies confirm a positive impact on the environment. The MED, the proxy 
employed for health consciousness, displays significant positive impacts on the urban park 
area per capita in all models. The literature reviewed in this paper on the impact of urban parks 
on health also indicated positive results including the studies on Japan (Takano et al. 2002, 
Sick Nielsen and Bruun Hansen 2007, Grahn and Stigsdotter 2010, Tyrväinen et al. 2014, 
Song et al. 2015, Akpinar et al. 2016). This suggests that health consciousness influences the 
development of urban parks and, in return, it has a positive impact on health and well-being.  
 
Concerning the size of urban parks in the previous year, which describes the previous state, it 
was identified to have a positive relationship with urban park area per capita, but not at a 
statistically significant level.  
 
Since the dependent variable and each independent variable are expressed in natural 
logarithms, the coefficient for each independent variable represents elasticity. Hence, the 
strength of the elasticity against the dependent variable, urban park area per capita for each 
independent variable can be compared. By observing the significant coefficients, we learn that 
on the supply side, the CP indicates an elasticity between the range of 0.0162 to 0.0284 and 
the NBR, the financial indicator, a value of -0.0153 to -0.0368. On the demand side, WASTE 
indicates 0.0817 to 0.122 and MED values between 0.0969 and 0.262. Thus, the results 
indicate that the demand side factors have relatively greater elasticity compared to the supply 
side factors.  
 

Conclusions 
 
With the growing awareness on sustainable development, the occurrence of natural disasters 
and the increasing health consciousness, it is important to understand the determinants of the 
development of urban parks which are considered to have functions to support the 
environment, the health, safety and well-being of the population. The volume of public goods 
which include urban parks are determined by the supply side and demand side factors. This 
paper focuses on the supply side and demand side factors and the situation of past urban 
parks to observe if they have any significant impact on the development of urban parks. It 
effectively applies Japan prefecture level data from 2001 to 2014 in the panel data analysis.  
 
The results find cases where the supply side factors, such as the CP and NBR, and the 
demand side factors, which include preference concerning the environment, health and well-
being, have statistically significant impact on the urban park area per capita. These results 
provide some policy implications. First, in a number of models, the financial strength indicator, 
NBR, displays a significant negative impact on the development of urban parks. This may be 
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due to prefectures preferring to focus on areas with a clear return on investment. Hence, the 
development of urban parks with limited ability to quantify the benefits may become a lower 
priority. However, this may mean that if the benefits of urban parks could be quantified, under 
a solid financial operation, the cost of these benefits could be incorporated, leading to a more 
active development of urban parks. In this way, urban parks, a public good with limited ability 
to be valued in the market, could benefit from further analysis concerning the application and 
improvement of a number of evaluation methods such as the revealed preference approach 
and the stated preference approach in order to quantify the important functions which urban 
parks provide.  
 
One of the main players in the development of urban parks is the construction industry. The 
CP impact on the urban park area per capita is a significant positive one. However, the 
construction companies may focus heavily on construction projects other than urban parks 
such as economic infrastructure. Therefore, in order to avoid a bias towards economic 
infrastructure and to achieve a sustainable well-balanced supply of public goods, it may be 
necessary to educate the market and to introduce incentives.  
 
The WASTE indicates some significantly positive impacts on urban park area per capita which 
has positive influence on the environment and health. In all models, the MED suggests health-
consciousness to have a significant impact on the development of urban parks. These results 
suggest that a strategy and execution plan on the development of the environment and health 
may be required to facilitate the development of urban parks. This could create the need for 
education, development and reinforcement of regulations. It may also indicate a need for urban 
parks to be designed and for facilities to be provided in order to support the environment and a 
healthy life-style. There may be cases where the preference for other goods and services 
could be in a substitute relationship with the preference for urban parks, so in order to facilitate 
the development of urban parks, it may be necessary to provide goods and services which are 
in a complementary relationship with urban parks.  
 
The consideration of these suggested policies could facilitate the development of urban parks 
which provide important functions to the well-being of society through the improvement of the 
environment and the safety and health of the population. In turn, this could lead to the progress 
towards a sustainable society.  
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Appendix 1 
Prefectures of Japan 

 
1 Hokkaido, 2 Aomori, 3 Iwate, 4 Miyagi, 5 Akita, 6 Yamagata, 7 Fukushima, 8 Ibaraki, 9 Tochi-
gi, 10 Gunma, 11 Saitama, 12 Chiba, 13 Tokyo, 14 Kanagawa, 15 Niigata, 16 Toyama, 17 Ishi-
kawa, 18 Fukui, 19 Yamanashi, 20 Nagano, 21 Gifu, 22 Shizuoka, 23 Aichi, 24 Mie, 25 Shiga, 
26 Kyoto, 27 Osaka, 28 Hyogo, 29 Nara, 30 Wakayama, 31 Tottori, 32 Shimane, 33 Okayama, 
34 Hiroshima, 35 Yamaguchi, 36 Tokushima, 37 Kagawa, 38 Ehime, 39 Kochi, 40 Fukuoka, 41 
Saga, 42 Nagasaki, 43 Kumamoto, 44 Oita, 45 Miyazaki, 46 Kagoshima, 47 Okinawa 

Appendix 2  
 

Data Sources 
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