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Abstract: Ecosystem services (ES) supply and demand are central to the research of sustainable ES management. The
mismatch between ES supply and demand, especially low supply and high demand, i.e. ES deficit, is considered the
potential cause of ecosystem degradation, while it is heterogeneous and varied along different types of ES, stakeholder
groups, and spatial regions. Here we identified key ES types and stakeholder groups with mismatching ES supply and
demand in Wolong Nature Reserve. All the research data were collected by questionnaire survey, in which local residents
were required to give their evaluation of supply and demand of each ES with the Likert scale. Supply-demand ratio of each

ES is calculated and used to classify its matching state: supply-demand surplus, supply-demand balance and supply-
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demand deficit. The results showed that freshwater provision, traditional crop, soil conservation and soil fertility maintaining
are evaluated as deficit. Subsequently, the study analyzed how the socio-economic characteristics of respondents affect ES
supply-demand ratio by multiple linear regression. Regression results showed that gender, education level, familiarity with
the local area, as well as income level and structure have significant effect on respondents’ evaluation. Furthermore, the
study displayed the distribution patterns of supply-demand matching across different stakeholder groups using a coordinate
system, which helped to identify key stakeholders and their supply-demand deficit ES types. With the research results
above, the study deduced that local respondents’ evaluations of ES supply and demand were actually based on their
livelihood needs and adaptability to local environment and management policy. Underlying mechanism that socio-economic
characteristics of respondents affect ES supply-demand ratio might be explained by local discrepancy in ES dependence,
ability and social division. Fox example, due to their different dependence on ES and ability in utilizing ES, respondents
with higher education level and income deemed that tourism and leisure was deficit, while respondents with lower education
level and income deemed that ESs relevant to agricultural production was deficit. By analyzing comprehensively supply-
demand pattern among respondents with different socio-economic characteristics, two distinct stakeholder groups were
identified. One group is the female and elder residents, and those residents with lower income land education level, they are
highly dependent on ES relevant to agriculture. The other group is male and younger residents, and those residents with
higher income and education level , they are highly interested in ES relevant to tourism. Special attentions should be given to
two stakeholder groups in the reserve management in case of over-exploitation of any ES. Considering local heterogeneity of
ES dependence and utilization, management policy relevant to ES should be tailored to each beneficiary group. By
addressing supply-demand deficit towards targeted beneficiary, it is possible to enhance both ecosystem conservation and

local residents’ wellbeing.
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Table 1 Variables and their assignment methods in the model

A AR ) IR AH A AR . IR1E
. Variable . . Variable .
Variable name . Value assignment Variable name . Value assignment
classification classification
P51 Gender L2 1 FEEWA Income KT K 1
% 2 BT PAAE 2
AEHE Age 18—35 1 FHEWAZER Al R 1
35—59 2 Income structure ARl A Y 2
60 L I 3 S IX TR R TR 1
THE KT INEE R LR 1 Local knowledge — T i 2
Educational level ¥/ 7 2 T 3
KEKLL L 3 e T 4

# R REWSA S AR 50 A A M O o5 ZRE BB B FUAB] 252 FE IR T 50% , AR 2 5 #5732 LU ABI/IN T 509 , SR Al AR 282

3 HRGR

3.1 X R IEASRE

ZVBE N DG 2E R TR E W3 2, WS B, M R T B, R - F, 36—
59 %2 U5 5 AL (51.0%) ,18—35 % F1 60 % L I 1321 % 7 3l 23.3% M1 25.7% , M2 # B Kk
F,#It 50% 095205 A2 1 /INE R LU IR, 29 40% 11052 05 3 1532 00 s R UK 8% 321
Bz RE R LS.
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Table 2 Respondents’ demographics and socio—economic characteristics

T BE AWK 12403.4 70, Bk & TREME

BEAFRE EMEH % Wik % /% ST/ %
Characteristics Wolong Town Gengda Town Total
£ 48 Town 106(50.5) 104(49.5) 210(100)
PE5I Gender 5 37(34.9) 36(34.6) 73(34.8)
& 69(65.1) 68(65.4) 137(65.2)
A Age 18—35 26(24.5) 23(22.1) 49(23.3)
36—59 49(46.2) 58(55.8) 107(51.0)
=60 31(29.2) 23(22.1) 54(25.7)
ZH & KF Educational level INERDLTE 59(55.7) 52(50.0) 111(52.9)
INLR 32(30.2) 50(48.1) 82(39.0)
KERLL T 15(14.2) 2(1.9) 17(8.1)
AYJUCA Per capita annual income/ (JEA ™! a™!) 10519.5 14323.5 12403.4
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Table 3 Ecosystem service supply, demand, and supply-demand ratio

ARG 2 Bt Supply 2K Demand e
Categories of ecosystem service e brifE 22 Bif e 2% Supply-demand

Mean Standard deviation Mean Standard deviation ratio

AL Al 55 3.45 1.09 2.45 1.57 1.41
Provisioning T 3.53 1.03 1.48 1.15 2.39
PSS 3.32 1.10 1.40 0.91 2.37

AHE (H52) 3.29 1.04 1.88 0.97 1.75

FGEARAEY) 3.07 1.02 3.10 1.45 0.99

wK 4.02 1.02 4.40 0.77 0.91

MR 55 3.81 1.23 3.70 1.42 1.03
Regulating V&S 4.38 0.76 3.40 1.44 1.29
Bk [ 4.84 0.38 4.35 0.98 1.11

ER:ISH: 3.36 1.12 3.77 1.36 0.89

PRFE A Ty 2.67 1.10 3.30 1.61 0.81

AR S5 3.48 1.25 2.53 1.41 1.37
Cultural eI 3.84 0.86 2.06 1.27 1.86
WHHH 3.12 1.45 3.00 1.40 1.04
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Table 4 Impact of Respondent Heterogeneity Characteristics on the Primary Ecosystem Service Supply-Demand Ratio

LR AR S5 Provisioning P IRS Regulating SCAERSS Cultural
AR HIEEY' e HIEEY's e MUEEY's e
Factors Regression o Regression o Regression o

. Significance . Significance . Significance
coefficient coefficient coefficient

PE5 Gender -0.165** 0.002 -0.216** 0.001 0.009 0.937
Ay Age 0.121** 0.008 0.032 0.541 0.040 0.694
Z#H B /KT Educational level 0.078 0.120 0.088 0.126 -0.205 0.065
X 2 4th T AR BE Local knowledge -0.058* 0.047 -0.033 0.318 0.041 0.527
WA Income 0.108 " 0.046 0.137" 0.028 0.057 0.631
e AR Y, Income structure 0.192** 0.003 0.031 0.678 -0.080 0.575

EBR w7 w  SRIFIRTE 5% 1 %K

x5 FHERRUESTEXNT-RESEZERSETLZMm
Table 5 Impact of Respondent Heterogeneity Characteristics on the Secondary Ecosystem Service Supply-Demand Ratio

e 7] KSR RN ARIEIRIA

Y 5
Traditional ,DJU& oK Water source Soil fertility Tourism and
Grazing Freshwater i K .
A Z S S e crops conservation maintenance recreation
Socioeconomic characteristics EVEEY DSBS EVEEN EVEEN EVEEN - EIEERXA
Regression Regression Regression Regression Regression Regression
coefficient coefficient coefficient coefficient coefficient coefficient
M3 Gender -0.183 " -0.104 -0.071" -0.156 " -0.234"" -0.053
Ay Age 0.090 0.066 -0.006 0.142 -0.024 0.017
ZHFH /KT Educational level 0.090 0.055 -0.027 0.048 0.147 -0.193*
X244 T f#FRIE Local knowledge -0.049 -0.100** -0.025 -0.085* -0.001 -0.001
Y AIKF- Income 0.074 -0.010 0.036 0.007 -0.165" -0.171*
W ARG B Income Structure 0.178* 0.140 -0.013 0.91 0.147 0.029

“Ca < ww " ArRIIRIRTE 5% 1% K-8 3E
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IRV 1452 528 W TR AR R AL . SO S5 A4 T AR Ml ARORSRE RT3 78 F) 8 DX R 3274 ) B
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6 FiES B ORBLA - R . WX ORIPIX B TR RRBERT , X OR AP DX T A A DX B P 1 AT
TIBERTA L ORI X TR T A A DX B A IR PR PR B AN K, TS PR DXCAR 6 1 i 1) DX B UTAHy
TGN T AL
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