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Abstract: Urban ecosystems are mainly comprised of green infrastructure, such as green spaces, parks, forests, lakes,
streams, and rivers, and are relatively small in China. Although economic evaluation of urban ecosystem services has
attracted wide attention, little is known about the recreation value of urban ecosystems, an important benefit of urban
ecosystems. Using modern consumer choice theory, residents in the Wenjiang district and Chengdu city accepting recreation
services of urban ecosystem were assessed using a face to face questionnaire survey, which asked them to express their
willingness to pay ( WIP ) for travelling to green infrastructure in the Wenjiang district. The residents’” WTP for the
recreation services of the urban ecosystem and its influencing factors were analyzed using the Logit and Oprobit models, and
the economic value of the recreation service was calculated by the contingent valuation method ( CVM). The results showed
that; (1) respondents in the Wenjiang district and Chengdu city had different average probability of payment and amount of

the residents” WTP for traveling to green space, forests, lakes, and rives in the Wenjiang disrict. The average probability of
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respondents expressing a WTP in Chengdu city and Wenjiang district were 60.3% and 69.1% , with an average WTP of 127.
1 Yuan and 142.5 Yuan per year per person, respectively. (2) The probability and amount of the residents” WTP was not
only influenced by respondent’ s income level, but also reflected the subjective evaluation of residents for internal
infrastructure services in the urban ecosystem and degree of convenience, as well as the residents’ willingness for the next
availability of services. However, educational level and residents’ willingness of next available services had a significant
negative influence on the maximum WTP, which could correspond to variation in recognition and the act of paying, as well
as “pick-up” psychology. (3) Based on the maximum WTP, the value of urban ecosystem services in recreation in the
Wenjiang district was approximately 410 million Yuan per year. With growing residential income and increasing demand for
the recreation entertainment services, this WTP might grow in the coming years. Finally, based on the respondents stated
preferences, we suggest how ecological management could be used to protect urban green spaces, and promote sustainable

city development to maximize these benefits to people.

Key Words: urban green infrastructure; cultural services; questionnaire investigation; economic value
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Fig.1 The location map in Wenjiang district
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Table 1 Possible mainly biases and counter measures of the willingness to pay in this CVM study
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Table 2 Distribution of samples
Rl 1 4 W A AREA
Survey site Recover the sample size Valid samples
HRYTALX Communities in Wenjiang 176 172
HRIT2AH Schools in Wenjiang 121 108
RV FE Public Garden in Wenjiang 112 103
HRYTHUF Government departments in Wenjiang 81 79
BART X City center in Chengdou 89 58
FEAA T Total 579 520
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Table 3 The proportion of main reasons for against payment
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Tt B e S AY: , A2 A 16 10
I do not benefit from the place of residence
X IHA R, FRICK 5 3

I do not care about the things become I have nothing to do with it
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Table 4 The main characteristics of respondents surveyed

AR i 251 HEL LBl % Ll %
Variable Category Frequency Percentage/ % Cumulative root fraction/%
P51 Gender 'y 228 43.85 43.85
% 292 56.15 100
L Age 20 H LR 46 8.85 8.85
21—30 % 190 36.54 45.38
31—40 % 110 21.15 66.54
41—50 % 72 13.85 80.38
51—60 % 41 7.88 88.27
60 % L) I 61 11.73 100
ZHEREE INSE DL 32 6.15 6.15
Education level L 86 16.54 22.69
s 95 18.27 40.96
K (AR KE) 255 49.04 90.00
g AE B D 52 10.00 100
AEBJIA 24 HUF 264 50.77 50.77
Average annual income 2.4 77—4.8T1 130 25.00 75.77
48 T—1.2 77 76 14.62 90.38
72J—9.6 i 32 6.15 96.54
9.6 H—12 /7 11 2.12 98.65
12 78 L 7 1.35 100
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Fig.2 The absolute frequency and cumulative frequency distribution about each bid value of residents
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AT T WA, 45 R 0% 6, PIRME AL Wald X2 {43510 27.3 F119.9, 43 HI7E 1% H1 5% 7KK i3, H
F AR T 5 IR PO EEA R 47— B, R AR S B, WNFR 6 ATLLEH .

(1) B2 R IR T Az 25 28 0 LRl 150 it 5 0 e 118) S WA ) S A e A 2 A S A 8k it 389 7 5% 3% K7
IR B RO TR A 0 A TRt (5 A R R R R FE R S R AR S AR, X — S5 R
R Pt JE RS B TSRS IE , AR T AE R R G S, i HR Z s S RN
TR LA

(2) ZViA FUR A2 AR 28 R GRSk A 55 1 S X S A AR B 8 ATl 2 A5 ) T X S AN B A
TR (HN 0 3 150 s RO P 42 32 0 T A4 28 ZR e IR PR 45 2 IR 55 %) o S b 2 ) S sk St b vy, {1
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SRR I BEA BE T B G TG 22 3 S TN T A 25 AR G IR R 5 AR M 55 AR ORI 5 AT A Bl

ZEFN PEE A" B DB
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Table 5 The variables and explained of the model

AR K ARSI S IRA ¥fH brif2E
Variable name Variable declaration and assignment Mean Standard deviation
YT B EAMEA The probability of WTP 1=J&,0=% 0.68 0.47
A 2 JEHCE The amount of WTP 1=(100 &ELF) ;2= (100,500 33=(500 K 1.50 0.59
LI E)
ZiE PR Interviewee gender 1=%,0=% 0.56 0.50
o A 1=20 HLIF,2=21—30 % ,3=31—40 ¥ ,4
= A : P
ZUIF R Interviewee age —41—50 F 5=51—60 & .6=60 LI 3.11 1.49
— = 2% ) = £ 3 = :— ﬂ‘ s =
ZiHE T R Interviewee education level ;{;\(1);:%{;]52) ,?j;}f?{;;lef ©.4 3.40 1.07
o 1=2.4 FLIF,2=2.4 H—4.8 J1,3=4.8
g AR B )
Xw/.gﬂ: A . H—1207,4=72 J1—9.6 J1,5=9.6 T — 1.88 1.13
Interviewee average annual income
25

T e 1]
ot e . =TI, 0= Jh Ty 0.89 0.32
Interviewee permanent residence
Xy T A 7S R AR I 5 AR B R 4 I=ARHBIR, 2= R ER, 3=FE W, 4= 3.44 0.52
Preference W : :
X S It ) 58 R BE 178 2 WA 1=MEF], 2= LLEAEAH], 3=fEF], 4= %

. 2.56 1.01
Attitude A
XA AR AS R G R 1 7 T 1=DUEEA 2 2= E, 3=114,4=

- iy 3.24 0.48
Aspiration JEwHA

R A« ARl A 2 R e

x6 BRIPHTESRENRRRFBELAEERIEALER

Table 6 The regressive result of residents’ WTP for the recreation services of urban ecosystem

AR Bt Variable

I logit iR
Binary choice logit model

ZIUA I Ordered Probit £

Ordered Probit model

EX 4 bRt B4 bRt

ZViF N Gender 0.068 0.206 0.19 0.138
ZVIFAERE Age -0.121 0.084 -0.088 * 0.053

HHEE Education -0.308 ** * 0.119 -0.013 0.076
ZUIE AW Average annual income 0.205** 0.097 0.169** * 0.057
Z i W AEHL Permanent residence 0.286 0.306 0.083 0.221
X T A A R G IR 8 AR S LR 4 Preference 0.1 0.208 0.022 0.138
Xof BEA ROt (A RRBE 1) E WA Attitude 0.221** 0.106 0.145** 0.07
Xyl T A A R GER I IR AR ) 71 BB Aspiration 0.480 " 0.25 -0.202 0.154
HHOT Constant -0.918 0.983 — —
BI{H 1 Constant cutl — — 0.115 0.643
B{H 2 Constant cut2 — — 1.688 0.651
SHEUBISRE Log likelihood -312.0 -289.7
FEACH Observations 520 354

BOm AU AR AR A B 7

(3) Z Ui IR Ji R SR A S A B B H A B35 191

Vs T o AR IARZE 0.1,0.05 F10.01 1Y B KT

=

S, IE ot T 5% M 1% 3

PEACHRR S . 3 U B B AR BB e, J B 3 A 25 R ST IR PRI G R S AV R B B ol v, SR ROBCRTRE R

X5 RIS IR — B,
(4) ZViIH BB ST

PR

i
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T JE R HE TR XTI T AR A R GE R R AR S A5 IR 55 D) B ) I B TR BT, S A R R A, (H [ & AR
AR, 3% BB T AT 30 1 A 245 R G IR 45 2 IR 45 AR TA T S A i SR B S AT R i 22 , ik 5 400 1 5 4 ) o A
FEEW R,

WEAN 205 AR X S AT RO A 3 B T (B AT R R R AN B R e RS, M.
JeE A AR T A 2 2R 0 S O P Al -5 R 28 0 S A R R N S A B I B S ), R B R A T, EREAR
H TR VT DX TR AT T DX B A0 s B Al T A A5 R B s MR IR 5 SR T K 1 D - 2 S 28N
3.3 WA RGIR R ISR A E TPl

FEXT IR T A2 25 3R Ge R PR 40 S M 55 S A T i B M R 26 A AT R 8 it b, i — 25 IR VT X3k T A= S R SR I
BRSSP0 EAG . VU148 G 4R 5 R, 2014 4F J#R T IX #3510l 564.94 J7 A IRITIX N
56.2 TN, KT 15 JH% N TRY ey 83% 3 2854 2015 4F iR T IX R I X KT 15 % DL E g 3 A 4L
I3 469.1 T AN 46.7 T3 N, AR BE N VBN 25 5 5 SEPR 8 A7 AE 22, (ED0 3T AR 28 R GAR NI R IR
SAMER AR LSRR/, FE TR RBPRA A0 M B A B R A0 (1) R (12) A4S 2R T
DI T AR A RGEAR R AR AR R B, W3R 7, SR 7 AT LI

(1) JIT X 5 i e B B e RO 2 S AHE A3 90 R 142.5 J8/a R 127.1 J0/a, el in X RS2 32 4+F
A5 AR NI SIS 0.41% , AR B (30U EE s B AT SZEC A 0.39% , 156 BH L VTR A Ti IXC e R X6 3k i A
BDARGIRIN RIS 75K 25 5 A

(2) R T X R A AT B AN 3.6 4270 IR IX e B A 450 0.5 4270, 16 2% R Ak i X s RS2
AR T TR IX 3 A 2 R GRSk R 55 B AR R AN E 2 4.1 4208, 29 7 IRV IX 24 4F GDP &L
w1 1.22%,

®7 BIKETESRERRARRRSENZFNE

Table 7 The economical value of the recreation service of urban ecosystem in Wenjiang district

A5t Variable AL Unit AR Chengdou  JELIT. Wenjiang A1 Total
¥ S A 7 JEL#R Average probability of WTP % 60.3 69.1 68.1
I H(>15 ) Resident population(>15age) DN 469.1 46.7 _
BRI S AHE (Y Maximum average amount of WTP JEeal s A7 127.1 142.5 141.0
At Total f¢7t 3.6 0.5 4.1

BRI AR AR (1) BRSPS THROICF I SOAME, X 7 A SATEUBUCT 1000 TER95Z 54 , TR 1000 TT/a

4 HiRSiHR

4.1 FEHL

AR SCNEAR T PR B BRI th e, S ST IR T A 28 R GEAR R IR SR Ml 55 S A A BB AR A SR Logit #5174 Oprobit
R NS B 25 i B8 A3 M T ROHIR VL DX T A2 285 R G AR IR 8 AR IR 45 19 SZ A B IR S i (R & 332
CVM il 7 AP, S50 %Em.

(1) JE B T A 25 RGEAR IR0 R IR 55 LA 50 w0 1) S A A (BBt 2 ml ks b i, < A 8 B A7 M — 2 1Y
225 LR R AR X R SO RS A R A I A TR T X B, AR S IR T R A
JERAMA 60.3% 1 69.1% , Fie K- S0 A R BB 43 3R 127.1 I8 a7 A7VRI142.5 96 a7 N7 X SRR AR
SRR S A B I S R e —

(2) Ja BRI A= 25 R Ge R R SR M 55 S AN B SEAN USRS A K S B AR B, A2 S B T A 28 3R
SRRt (5 )R B Y T DAY | S B R B 2 T A A5 R R IR 2 IR 55 2 S O R B, 3 B 22 R 4
JE RS AT R R AR Rt AR R R AL, U S R R RO IR 55 T U R B SR AR AR X
SCPECE B SO 3R T AT AR A R GEAR PR 5 AR IR 45 IR IR I 5 S AT 1 s 22 AR
“HEEE R,
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(3) WYL DX T A= 28 R GEAR PR AR Ok IR 55 S i AR AN (292 4.1 25T, 29 5 IRVTIX S 4F GDP St iy 1.
22% ., FitidE 3R E 200 ) PR A Ji | 3l min Aok BN it | Joe BRI KT R AR 5 it 5 KK A s 3 2B
BDARGARINGR MRS BA R TS EENE,

42 VHE

8 AAMR AT BIBES I 5 ENIKRINGR RS IR IR M Lhi . I3k 8 W LUE H  ARWFFEH WTP 1
HFIE AP RER GO ANRAE—EES  XREH R CVM AEFZE R 20577 R 3 52055 A5
JE 2 R AF R R AYHI 2, (ER, ABFSE WTP BB FLIE S AT 20 X RVE A, A58 A9 WTP ¥ECFIIE S A%
SN T IEF KT BRI 32 15 i B SAN B SR AR S A B JRE S AR I TE AR G, 33 U B 28 B AR
BN %2 i3 SO B R F BN E | E N RS T KR, B A H A A RIE 3 3 R i 15
AT R IE L R B A SE

x8 FARINEBEBARSENKRRARRBSARE LR

Table 8 WTP comparison between this study result and recreation services of other research findings in domestic

VE# (KR EWaEd [BESYIEN WTP {8/ (JC/a) ESAT /%
Authors ( dateline) Object of study The way of questionnaire Average WTP Rate of WTP>0
BRI AE2 (2015) FFIIN TS FHAE S R GG AR 178.5 73.80
JBEHEMFEES](2014) ST A RS RS AR 36.96 43.20
3401 (2010) L T ) ke 2 S AR 98.0 70.80

B 171(2010) N TR A R G55 SRR 160.23 —

B A28 (2008) UL AR Gk R 0 Tt 90.30 72.53
AR AR 4E12] (2016) JUEETE ST AN (B AR 354.98 72.95
AHFFE(2017) WS R G R IR R AR 141.00 68.08

Bl Ui RS C A A R T e B

TEFR S WHEBE R T 5 T BFFEIA

(1) PR e T T 55 6 JRE RE ) A s R AR AL A B2 TR, A0 A R IO Tl T 6 (8 B Al 3 . — 5 1w, AT
FEl 2R A o R 2R R R T 5 BRI 509 DL L 5 20K AR T30l 5 Kk R RE I mdR v, 5 — T
T, AT 3l T A 285 2R G R PRI 5 5 IR 55 B SAN S S AR SO R B AR A TR R K7 MIRIE R 7 B
AN N TE SR T AR S R SRR AR AR 55 B 7 SRATD R AS BT

(2) BUR LA ST A= 285 2R 48 ¢ 0 BE Rl it Bt 45 69 SR04, (B S i fe (3 265 S8 3 A e RARATY 75 #E— 25 Wt
I o M ERA S HY IR, 68 % hi: RIA N REZ ol BURE S A 5 73 50 OFFE 4 R R W, AT TRy A2 25 R Gefk
PRI SR 2 55 AR FRIBCEE S ST D A7 A i 2 R 35 1 2427 R s B, S DR BTl 30 (B 0 A 280 RO T
NI A TR (EUR | BURF R G R SRA TRE 2 BT 28 R 42 i R 20 3, S B LRI
AL EERI . PR, Gy s i A 25 AR ek B R B I AT BE A U B KAy f i — 2B 05

HOi AERIE WA P IRV GRAP R 25 K SR, DU R BB LW S A 20 T N B Ll iy B
Bl D[ 75 T R Breeze T.D.1H - XF S SCR B 45 T 1T BRI (4 ; o RS RL A0S g A2 W) Z REPET 5T P oL
FRAS B I 22 ) T IR VL DX b 3R AT, At — 08
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