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EMPI RI CAL ANALYSI S ON THE DETERMI
OF URBAN PARKS

KeniHliMAMOTO

Konan University, Kobe, Japan
Abstr@drcthan parks play an important role in enhanc
by providing functions which supporhteitnhge €lrhviisr on
paper will examine what the determining factors
taking into consideration the supply side and del
urban parks. Japan prefecture | evel data between
data analysis. The results find that for the supp
by the construction industry and the financi al st
demand side factors, preference toweidyg, thavenvi
i mpact on the urban park area per capita at a sta
Key Wowdban parks, financi al strength of |l ocal (
gross production by construction industry
I ntroduction
recent year s, with the growing awareness of the
increasing demand for the consideration of the
nomic development. Urban parks are considered
h functions that support the environment, safet
Land, Infrastructure-~Jad@apanspodiB8ati dheardf Toatiose
urban parks are wel/l documented. I'n their rol e
an ecosystems which i ndleicdhg bhemaedi hesalamh arcdl we
oul as et al 2007, Breuste et al . 2013, Sutton
health and recreation function thRBungrétnabpark
5, -Chirltes et al . 2005, Pretty et al . 2005, Mal | e
eswaran 2011, Wol ch et al . 2011) . Akpinar et a
ce has on ment al and gener al health across the
s impact is also studied by Song et al. (2015) ,
ba, Japan, while Takano et al (2002) study the
h mental health is examined in 9 cities in Swi
sinki TyFvadtaeal .( 2014). The i mpact on obesity al
mar k (Sick Nielsen and Bruun Hansen 2007). The
sical activity and the access to urban green s
gdom (Hillsdon et al. 2006) .

an parks have been observed to service the env

rocli mates and the reduction of surface water r
adapt to climate change (Gill et al . 2007) . Fort
buil't environments (Vidrih and Medved 2013) a
ramento -gnsiptrton&aed Oke 1998) , Li sbon (Ol'iveira
mada and Ohta 2010, Hamada et al . 2013) . Ot her

e research oGpreefhieremibantoediedemt contact with
sounds (Carles et al. 1999, Lee et al. 2008, I
ported by wurban parks include safety, which has
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ed between the prefecture and municipality. Mc
he municipality, but a | arge park that covers
r the prefedBHRrse.e mipd mye,d thtye cal cul ati ng the wi
r each prefecture and for each village/town/ ci

Preference and Prioritization of Ur ban

provision of urban parks can also be influenc
ion, urban parks can have various pbeinigve ef"
safety This paper wildl examine how the deman
ide can influence the development of wurban pa
as proxies to measure the demand of these fu
t a, t he number of hospitals per capita and t
rance per capita
high production of mumMASITiEatoslod i dmwacsct et perec
create environment al i ssues such as dioxin fr.
as endocrine disruptor. Hence, a streng inte
g could lead to a demand of wurban parks that c
, a positive sign can be expected from the ind
, concerning the number of hoWMBEDt alasMEPgmh capi
d imply a high intereothsichobsalprlefessues. caéul
nd in the devel opment of wurban parks that coul
g. On the other hand, the high penetration of
s that support a healthy I|ifestyle and, as a
ted. In other words, hospitals and ur ban par
efore, the independent variable could show a p
erning the number of new fire insuFB8§cea subsc
er number of subscribers could be considered
ty conc ebrenisngan dHeweclel, this could | ead to a str
h perform functions to suppobrei nsga.f eHoywe vdeirs,a sa el
uld also weaken the need of such functions ¢ttt
ted provision oMErbBEhSpulirksbe Likeatbebstitute
urban parks Hence, both positive and negatiyv
n par ks ar e al so considered t o provi de i mpor
ngt hen communities, but prefecture | evel dat a
tified. Prefecture | evel dat a t o directly r
ronment -behienagl tahnd wsedflety does not exist to the
e data restrictions, t h eWAtSHITEe e avibdbd iSc @it bfF s be de
ied as proxies FHRE itrhetstee paredleywssins.e sAI(I the va
atur al |l ogarithms. The applied area and period
n (Appendix 1) bet ween the fiscal years of 2
ables are provided in Appendi x 2.
basic model concerning the determinants of th
W

AParky —oa+d & Parky_ + 5 ACPR; + iy ANBR; + s APRE; + ¥+ A& (1)
basic mod el above, takes het}rérodskeeqjma;ttiicn:ritYl
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represents the F'—"htdr'ne/ieifufacbwesepfrtfeescmrst,s the first diffe

Results and Discussion

Bef or e we examine t he basi c mwidlell , b et he o npdauncetl e du noi
dependent variables and all independent vatiabl es
PesaSann panel uni t root meain, ovhit e i sFdblatseetd ad n Di
statiogtiemaxch unit inFikédegpaendlestamwditche conducts un
each panel individually, are fadomducdtiefd etreencesf iorfm
vari ablsetsatardehnasy.examination is wuseful for gener a
achieved from these examinations (Tawaleues, aTabl €
essentially zero, so the existence of the unit r ot
variables are rejected and it confirms +tohaterthe d
seri al correlation in disturbances exists, then i
variables and bias wil!/l occur witiBotnhe t@MdM & st iamatl
to examine whether the nul-éxihytpeorn e so-tsr, d vdh i céic o &ld t
correlation in disturbances, i s rejeeotredde.r AMsseriiml t
correlation in disturbances is rejected. The resul
are consistent.
Table 1
| iPesa+Sdn n Panel Unit Root Test on Dependent and

Vari abl ¢s Statist|mwal ue

PARK Ztt i bae -14. 1159(0. 000

CP Ztt i e -10. 2930({0. 000

N B R Ztt i bae -12. 1109({0. 000

WASTE Ztt i barel-8. 9873 |0.000

ME D Z-t-ti4bd1e|-10.4300 0.000

F1 S Ztt i bael 9. 4018 [0.000
Each independent wvariable willdl be examined based
side det eOPmiinmadit sates a positive sign in all/l model
i f Gmhvei th equal preference and capability to supp
contribution towards the supply of urban parks w
achieves a statistically significant l evel . The ¢
strengWNBRditshpel ays a significant negative sign for ¢
NBR s positive and greater, the prefecture may pri
par ks. The investment may be in areas with a cl ea
di fficult to quantify with urban parks
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Tabl e
Fi sher Type Panel Unit Root Test on Dependent

Vari abl ds Statistics |pvalue

PARK I nverseguahied (94) P 1426.43120.000

Il nverse nor mal -Z2.56¢30 0.000

I nverse logit t (239 57.4¢32 0.000

Modi fied smguarsed &Emi 97.16¢29 0.000

CP I nversguahied (94) P 529.1l13450. 000

I nverse nor mal -Z7.1402 0.000

I nverse logit t (239 21.1L¥38 0.000

Modi fied ismguarsed &Emi 31.7354 0.000

NBR I nversguahied (94) P 852.5[(1490.000

I nverse nor mal -Z3. 4001 0.000

I nverse logit t (239 -34. 2945 0.000

Modi fied smguarsed Emi 55.3204 0.000

WASTE I nverseguahied (94) P 409.0(1980.000

I nverse nor mal -Z3.5714 0.000

I nverse logit t (239 -16. 0958 0.000

Modi fied ismguarsed &Emi 22.9752 0.000

ME D I nversguahied (94) P 566.314590. 000

I nverse nor mal 7. 3067 0.000

I nverse logit t (239 22.5318 0.000

Modi fied sguarsed &Emi 34.4494 0.000

FI S I nversguahied (94) P 336.9/0240.000

I nverse nor mal -3. 1034 0.000

I nverse logit t (239 -13.4¢37 0.000

Modi fied 4smguarsed mi 17.7155 0.000

Tabl e

Basic Model s

Model s
Variabl es (1) (2) (3)
PARKLt 0.0186 0.0728 0.1080
(0.0896)(0.0789)(0.0770)
cCP 0.0142 0.0181* 0.0176
(0.0100)(0.0106)(0.0113)
NBR -0.0165**. 0242**0. 0291* **
(0.0081)(0.0080)(0.0089)
WASTE 0.1130***
(0.0359)
ME D 0.0969*
(0.0548)
FI S -0. 0004

(0.0075)
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Constant 0.1790*0*9990* 0. 0803
(0.051100.5130jJ0.0523)
Wal d test 33.980020.180016.5000

(0.000000.0050}J0.0240)
Arel-Band tes|t(®2)5988 -0.2775 0.0431
(0.549300.7814J0.9657)

Observations 564 564 564

st standard errors in parentheses

p<0.01, ** p<0.05, * p<0.1
el (1): WASTE is the proxy for PRE
el (2): MED is the proxy for PRE
el (3): FIS is the proxy for PRE
erning the demaWASTSEdwehidceht eirsmionnaen to,f t he pr oxi e
erence concerning the environment and health
cates a significant posi tWASET Baiyg mp.r oVhide guge@e
sure to environmental and heal t h i ssues, crea
s which support tMEd)s ewhniecend si. s Nepxpl, i eech-eas a pr
ciousness, shows a significant positive sign.
d suggest that tMiE& awlgd omes ewi g chs ggd etad egr eat er |
eater awareness of the function that wurban par
sul t have greater urFb,&nt lpear gsoxyoapprkrnedgt ohe
erence concerning di sashteeirngpr esvheonvisi otnh ats af red fye
Bave greater urban park area per capita. The
gency may be reflected in theMHBBEcvaeslesSment of
n parks are not found to be in a substitute I
ver , there i s a need t o not e t hat t he resul t
dar d. The size of the urban parks a year pri
|l ays positive impacts in all the models, but i
the independent variables have been treated a
e is the need to consider the possibility of t
possibility for eNBh ivfartiladl provciosnnicemnohgut be
avail able commerci al , industri al or residenti a
ct the NBR.CEorntdcher mpirnogvitshen of urban par ks, i
stment in public woCKksTherdprobvmayvyonnofeasbéatbhhe
ease the awareness of environmeWASa&kEdwhhieah t h,
pplied as a proxy fber negn\ainrdorsraefrett,y.heAaIstihn,iIvaerl
the otME®an®lr® dinest,hi s way, t he independent vV a
rmining factor for the size of urban parks, b
ibility of endogeneity. Hence, the endogeneity
relationship between urban parks and the indep
n the previous case where independent variabl e
-Band test rejeotrdédr tberisalcosdrrelation in di:s
Il s are accepted by model speci fication Hence,
he independent variables is endogenous.
ndi cated i n Tabl e 4 t he signs in al | model s
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Tabl e 4
Model s with One Endogenous Variabl e
Model
“4) ®) (6) ) (8) ©) (10) (a1 (12)
0.0356 0.0554 0.0791 0.0195 0.0546 0.0978 0.0287 0.0460 0.0653
PARKt1 |(0.0761)  (0.0738) (0.0739)  [(0.0946)  (0.0873)  (0.0873) [(0.0678)  (0.0734)  (0.0704)
CP 0.0138 0.0181 0.0234~ [0.0157 00215~  0.0243* [0.0171*  0.0148  0.0264***
(0.009) (0.011) (0.0113) (0.0102)  (0.0108)  (0.0110) |(0.0094)  (0.0097)  (0.0096)
-0.0154* -0.0256*** -0.0351** [-0.0095 -0.0144 -0.0250 -0.0205** | -0.0157** |-0.0368***
NBR (0.0092)  (0.0084) (0.0108) |(0.0136)  (0.0156)  (0.0173) [(0.0086) |(0.0077) |[(0.0096)
WASTE 0.1030*** 0.1220*** 0.0911***
(0.0313) (0.0330) (0.0199)
MED 0.1170*** 0.1580*** 0.2110%**
(0.0448) (0.0544) (0.0488)
0.0012 0.0014 0.0038
Fis (0.0075) (0.0073) (0.0071)
Constant | 0.1670***  1.1950*** 0.1070* 0.1880*** 1.5810***  0.1040** |0.1670** 2.0660*** 0.1270***
(0.0440) (0.4160) (0.0514) (0.0492) (0.5030) (0.0482) |(0.0300) (0.4570) (0.0397)
Weldtest | 332800  23.2100 17.0500  [30.8700  23.0800  12.2800 |45.7 354700  23.7100
(cirg? g (0.0000) (0.0001) (0.0019) (0.0000) (0.0001) (0.0154) |(0.0000) (0.0000) (0.0001)
(A2')B*£Sft -0.4647 -0.4126 -0.2631 05697  -0.4015 -0.0559 |-0.6277 04453  -0.4168
(ZF)’rob.> (0.6422)  (0.6799) (0.7925)  [(0.5689) (0.6881)  (0.9554) |(0.5302)  (0.6561)  (0.6768)
N**krx 564 564 564 564 564 564 564 564 564
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<o0.1
*xxx ABehd amest (2)
****x* number of observations
Model (4): only CP is endogenous; WASTE is the pro
Model (5): only CP is endogenous; MED is the proxy
Mo d e | (6): only CP is endogenous FI S s the proxy
Mo d e | (7): only NBR is endogenous; WASTE is the pr
Mo d e | (8): only NBR is endogenous; ME is the prox
Mo d e | (9): only NBR is endogenous; Fl is the prox
Mo d e | (10) only WASTE is endogenous
Model (11) only MED is endogenous
Model (12) only FI'S is endogenous
independent variables were applied as exogenous V.
signs are identified in Models (6), (8P, MopEER| s(10)
(4), (5), (6), (10), (11) and (NBRRBRvhcachfiarm siogsi i
wi t h t he previous resul ts wher e al | independent
Concerning the demand s iWAS Tf&hcotwo rssi,gntihfe craend u Iptoss i ft
against the urban park area per MEDpesal tienn dModell &
significant positive coefficientsdBesulMosiebse (PpDPSi
signs, but they do not me et a significant l evel i
variabl es But , the results for the area size of L

©
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previous situations, indicate that al | model s
significant |l evel s, which is consistent with the
Next, we wi | | examine the case where there are
5 ar e consistent wi t h the previous case wher
Concerning the supply side determinants, Model s (
CPshowing significantNBRdsspl agi messl gei faindant ne
Model s (16), (127), (18) and (21WASODEBntMedalesnahd
(16) and (19) are significantMEYD poMotdebse 6684 Wwel
Tabl e 5
Model s with Two Endogenous Variabl es
Model
(13) (14) (15) (18) (17) (18) (19) (20) (21)
PARKt-1 | 00415  0.0551 0.0857 | 0.0437 0.0467  0.0757 0.0291 00452  0.0714
(0.0758)  (0.0734)  (0.0772) |(0.0713)  (0.0749) (0.0723) |[(0.0882)  (0.0734) (0.0757)
cp 0.0162*  0.0200% 0.0284** |0.0206* 00152  0.0274~* [0.0175* 00148  0.0274"*
(0.0087)  (0.0102)  (0.0096) |(0.0084)  (0.0096) (0.0096) | (0.0094)  (0.0095)  (0.0094)
NBR -0.0044  -0.0121  -0.0258 |-0.0156*  -0.0153* -0.0311** [-0.0122  -0.0035  -0.0308*
(0.0087) (0.0124)  (0.0159) |(0.0085)  (0.0087) (0.0110) [(0.0110)  (0.0092)  (0.0168)
WASTE | 0.1130" 0.0817* 0.1020%*
(0.0301) (0.0183) (0.0194)
MED 0.1660"* 0.2020* 0.2620%
(0.0494) (0.0488) (0.0547)
FIS 0.0039 0.0004 0.0044
(0.0072) (0.0073) (0.0076)
Constant | 0-1770"*  1.6530** 0.1260" |0.1650**  1.9830** 0.1130~ |0.1750** 2.5410** 0.1280***
(0.0409) (0.4540)  (0.0426) |(0.0207)  (0.4560) (0.0441) |[(0.0288)  (0.5090)  (0.0394)
Wald test | 46.3000  34.6500  19.3700 |51.6400  36.2600 17.3500  [31.8900  32.9300  18.0900
(I;rg;:-> (0.0000)  (0.0000)  (0.0007) |(0.0000)  (0.0000) (0.0017) | (0.0000)  (0.0000) (0.0012)
cnl.
2‘\2-)8**55 -0.4515  -0.4314  -0.2092 |-0.5941  -0.3943  -0.3344  |[-0.3793  -0.3635  -0.1715
(Prob. > z) | (06516)  (06662) (0.7648) [(0.5525)  (0.6934) (0.7381) |(0.7045) (0.7163) (0.8638)
e 564 564 564 564 564 564 564 564 564
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<O0.1
*xxx ABehd amest (2)
** *** npnumber of observations
Mo d e | (13): CP and NBR are endogenous; WASTE is t
Mo d e | (14): CP and NBR are endogenous; MED is the
Model (15): CP and NBR are endogenous; FIS is the
Model (16): CP and WASTE are endogenous
Mo d e | (127): CP and MED are endogenous
Mo d e | (18): CP and FI'S are endogenous
Model (19): NBR and WASTE is endogenous
Mo d e | (20) : NBR and MED is endogenous
Mo d e | (21): NBR and FI'S is endogenous

95



KeniHliMAMOTO

(20) HoweverFIl Shhoew sai gcnosn sfiosrt ent trend, but not at
previous cases, the previous year shows a positive
area per capita in all model s, but not at a signif
Finally, we wi || observe the case where all t he
di splayed in Table 6, the results in all model s
exogenous <cases. Concerning the suppl yYCPshde facto
positive and signiNBRIaspl agsuhtgaandet haed signifi.
demand WASITe#,i spl ays a positive and signiMERanNt res
shows a significant po#&i,Sitvleougnpashowinn gMoa ed o n( RXi39t.
at a statistically significant Il evel The wurban p
current year shows a positive relationship in all
From these results, we | earn that, in all revi ewe
Table 6
Model s with AII Endogenous Variabl e
Model
Variables (22) (23) (24)
PARKt-1 0.0436 0.0444 0.0782
(0.0717)  (0.0748) (0.0765)
CcP 0.0208* 0.0149 0.0273***
(0.0085) (0.0094) (0.00897)
NBR -0.0101 -0.0032 -0.0279*
(0.0098) (0.0083) (0.0164)
WASTE 0.0880**
(0.0169)
MED 0.2550%**
(0.0533)
FIS 0.0009
(0.0076)
Constant 0.1690***  2.4800***  0.1130%*
(0.0286) (0.5000) (0.0431)
Wald test 50.5600 33.9300 17.7200
(Prob. = chi2) (0.0000)  (0.0000) (0.0014)
Arellano-Bond test(2) -0.4287 -0.3938 -0.2589
(Prob. = z) (0.6682)  (0.6937) (0.7957)
Observations 564 564 564
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<o0.1
Model (22): CP, NBR and WASTE is endogenou:
Model (23): CP, NBR and MED is endogenous
Mo d e | (24): CP, NBR and FIS is endogenous
treated as exogenous and endogenousCPdiogpltalys s u|
significant posi tNiBRehaows ust gniafnidc atnte negati ve res
model s. Considering that there is |imited past re:
the provision of wurban parks, the significant resu
industry has on urban parks is a unique find. Con«
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revi ewed past literatures on the impact that ur ba
identified positive impacts (Bengochea Morancho 2
Veie 2013, Czembr owski and Kronenberg 2016) . Liter
parks in Japan on | and prices were also positive (
these past |l iteratures did not cover t he i mpact s
governments have on the provision of urban parks
positive impact on the development of wurban parks
Concerning the demanWASTIEHeé héepeomiyndmtrs,the enviror
which are functions supported by urban parks, show
revi ewed previously on the impact that urban park
positive i mpé&atig h( mprdo mOkeen 1998, Carles et al. 199¢
and Kaplan 2008, Oliveira et al. 2011) Studies o
i mpacts on the environment, through their cooling
and Ohta 2010, Hamada eWASTIBay2 Oplr3o)v.i dlehegrieiaglteer e x|
environment al and health issues, creating a much
these past studi es confirm a posiMERe t hmpapcrtoxgn
employed for health consciousness, di splays signi
area per capita in all model s. The | iterature revi
on health also indicated positiveg Traksawlot seti mdl.ud20
Si ck Ni el sen and Bruun Hansen 2007, Grahn and St
Song et al. 2015, TAkpi rrarggetstal t ha@léh)e.al th consci
devel opment of wurban parks and, in ret-henpngit has
Concerning the size of wurban parks in the previous
was identified to have a positive relationship wi
statistically significant | evel
Since the dependent variable and each independen
|l ogarit hms, the coefficient for each independent
strength of the elasticity against the dependent
independent variable can be compared. By observing
on the suppdBi ndidat eshean el asticity between the r
t heBR the financial -0n@l15@Gt®®68.a Ol uleNWAdSeETlEand si d
indicates O0.081IMEDvVval Wesl2BRetamedlen 0. 0969 and O0.262.
indicate that the demand side factors have rel ati\
side factors

Conclusions
With the growing awareness on sustainable developr
and the increasing health consciousness, it is i mg
devel opment of ur ban par ks whi ch ar e considered
environment, t he heéealitnly, od aftehtey peorpdul vaelilon. The vo
which include urban parks are determined by the s
paper focuses on the supply side and demand si de
parks to observe if they have any significant i mg
effectively applies Japan prefecture | evel data fr
The results find cases where t h@EGPasiuBpR yansdi dtehef ac
demand side factors, which include preference con:
being, have statistically significant i mpact on t
provide some policy implications. First, i n a numt
NBR di splays a significant negative impact on the
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Appendi x 1
Prefectures of Japan
1 Hokkaido, 2 Aomori, 3 | wate, 4 Miyagi, 5 Akita,
gi , 10 Gunma, 11 Saitama, 12 Chiba, 13 Tokyo, 14 K
kawa, 18 Fukui, 19 Yamanashi, 20 Nagano, 21 Gi fu,
26 Kyot o, 27 Osaka, 28 Hyogo, 29 Nar a, 30 Wakayama
34 Hiroshi ma, 35 Yamaguchi, 36 Tokushi ma, 37 Kagaw
Saga, 42 Nagasaki, 43 Kumamoto, 44 Oita, 45 Miyaza
i
[
Variable Source
Urban Park Area per capita | Urban park area: Survey on the Current Status of Urban
Parks (in Japanese), Ministry of Land, Infrastructure,
Transportation and Tourism — Japan
Population: Population Census, Population Estimates,
Ministry of Internal Affairs and Communications
Share of Gross Production Prefecture Gross Production, Gross Production by
by Construction Industry Construction Industry: Prefectural Accounts, Cabinet
(CP) Office
Net Balance Ratio (NBR) Survey of public facilities, Ministry of Intemal Aftairs and
Communications
A p p e n d i MunicPal Solid Waste per Municipal Solid Waste: Nation Survey on the State of
capita (WASTE) Discharge and Treatment of Municipal Solid Waste,
Ministry of the Environment
Data Sourjces Population: Population Estimates, Ministry of Intemal
Affairs and Communications
Hospitals per capita (MED) | Hospital: Survey of Medical Care Institutions, Ministry of
Health, Labour and Welfare
Population: Population Estimates, Ministry of Intemal
Affairs and Communications
New Fire Insurance Sub- Statistics compiled by Non-Life Insurance Rating
scribers per capita (FIS) Organization of Japan
Population: Population Estimates, Ministry of Intemal
Affairs and Communications
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