55 39 1) *E &~ 2 Eild Vol.39,No.1
2019 4F 1 A ACTA ECOLOGICA SINICA Jan.,2019

DOI: 10.5846/stxb201809252081
BRI XV LEEN K GEP YA A SAMASTRE B PFAG 2047 A2 452741, 2019,39(1)

Jin L S,Liu J H, Kong D S.Evaluation of the incorporation of gross ecosystem product into performance appraisals for ecological compensation. Acta Ecologica

Sinica,2019,39(1) :

¥ GEP ANETIMEGHE WG S

1,2, % =) B 21,2 2 1,2
Fr Rab R FLiE Ik

1 A EgOr K= A SC S kR pe, dbat 100193

2w E A S AMEBOR ST oL, db T 100193

FE A/ \ LR TR [ A 25 SO AR B E AR A bR, A 2k ) S B AR DO HEE | 78 A ASAMEEBLH A W e 35 AL R vp %) A
AAMEHLH] 19 SRR AT BRI R DRALELZ T TRCR AL O IR, X4 GEP G4 AR S WM S0 5 1 1) b B ] A7
BEAT THISE . WFTERI . BT A A S AHMEEBTRCE LT e — 2 BB , T T GEP 1Y A S AME ST B RE SR 2 2 AT
AR R GRS LR T T A QUETIE T s NS B TS R G55 7 Hh (1 A B85 B AR B TR R, GEP X TAE 28 R el 55 WA
AR it R B SEAER , RT AR S LSBT A% B DL LA b s A5 56T 15 Sh S B R B8 BRI AR A MR K GEP A S STRK
FBARLR ZRIF AR AT E 5 TG SRR M BTRE AR R IVE . K GEP 2 A A B M5 17 BOR HL5 A B0 5 11k
FAMES  EROINE T A SLEEAMEPLE T A SAMEETE

KA : GEP AR BB S A

Evaluation of the incorporation of gross ecosystem product into performance

appraisals for ecological compensation

JIN Leshan"* " |LIU Jinhong'*, KONG Deshuai'"?

1 College of Humanities and Development Studies, China Agricultural University, Beijing 100193, China
2 China Eco-compensation Policy Research Center ,Beijing 100193, China

Abstract; With the promotion of ecological civilization in China, since the 18th CPC National Congress, eco-compensation
practices have advanced rapidly. Evaluation of implementation effectiveness is the core issue to ensure continuous
improvement in the efficiency of the eco-compensation mechanism. This study analyzes the necessity and feasibility of
incorporating gross ecosystem product ( GEP) into the performance appraisal for ecological compensation. The existing
performance appraisal mechanisms need to be further improved. The performance appraisal of eco-compensation based on
GEP is a direct appraisal based on the output of ecosystem services. An appraisal based on GEP can unlock the innovation
potential of subjects that receive compensation from the supply of ecosystem services. GEP has less distortions of the
evaluation of ecosystem services, and thus, can be used as an optimization index for county-level environmental appraisals.
However, we cannot include GEP in the performance appraisal system of eco-compensation, as this would deny the role of
the performance appraisal system based on types of activities. Several policy recommendations are proposed based on these
findings, such as organically combining GEP with the existing performance appraisal system, exploring the establishment of
comprehensive eco-compensation mechanisms, and reducing the loss of eco-compensation efficiency through the

improvement of appraisal and incentive mechanisms
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) A= 45 2R e by T AU S RS I 24 R ) R P ] LU AR S R G55 R 43 AR 45 IR 55 9 IR 45 52
Rl 55 FSCIR IR 55 , A SR A 8 R GRS Y A I 7 25 i E B S R GE RS Y EE &
T e, S8 Costanza J75 F RN 1hm* 4R A RRAE F AR IR A BEIMEVE N | MBS RGEMS M E
M TR BEE S IR s B SRR | 2010 4EFR AR E A 25 R G0 SRS (B 24 2 K 1
AIZ B EZI N 3406.50 J0/hm”™ ™ FHFE 2 A 24 B TR A B M (i A5 2028 28 R GRS (6 A2 %L COEFh
EBRGMRS AR AN .

VAL, = X (ACR,xCOEF,) (2)

K VAL, N RME LSRGV RS M E, ACR, RSt MAA S h Fp MR HR B T, COEF, N IX B4
55 h A R AN AR R R SR RSB R B, AW T Y COEFR il it 3% 2 hi B . UIAE R RS
R 55 I 255 H 3406.59 JT/hm* 158, THEE 0T LIS 2] 52N 44 2015 AR89 IR 5 (R 7301.22 147T,

®2 FEESRGRUERESRSNMELERD

Table 2 Ecosystem Unit Area Ecological Service Value Equivalents of China

— R IA e FOIN Fith 4k H Rt T/ WA FE
Primary type Secondary type Forest Grassland Farmland Wetland Rivers/Lakes Desert
P2 R 55 ey 0.33 0.43 1 0.36 0.53 0.02
Supply services A A 7 2.98 0.36 0.39 0.24 0.35 0.04
PR 55 SAETS 4.32 1.5 0.72 2.41 0.51 0.06
Regulation services SARVE T 4.07 1.56 0.97 13.55 2.06 0.13
IR AT 4.09 1.52 0.77 13.44 18.77 0.07
ik B 1.72 1.32 1.39 14.4 14.85 0.26
SRS PF5 45 4.02 2.24 1.47 1.99 0.41 0.17
Support services HeFF LY 2R 4.51 1.87 1.02 3.69 3.43 0.4
é{iﬁfiﬂvices Pl AH 2.08 0.87 0.17 4.69 4.44 0.24
4t Final total 28.12 11.67 7.9 54.77 45.35 1.39
(3) 30k 55

JiRAT 3% X [8]3 (Travel Cost Interval Analysis , TCIA ) FIZA4A fH T4 25 ( Contingent Value Method ,CVM)
VB g A= 25 5 WL B (EDF-Al A IS il e 2 PRI OT % A G VAR, PR IT R 2 ST TR B S A Ak il
ERYHETT PRI s RO RS LSO B (BT FE 225 9800 A% (B B8y R SR 5 P 7 ¥ A PPAl 25 2R rh
& TIHR BRGS0 R SO R S T e AR . PR A & AL )y AF BV
ZA, WA KR TCIA J& TRIEEMETHL 7%, CVM & T B PP 7 2 TCIA 22U ik R
F,CVM SR BAE TSk A R . MRS TE DR BE, TCIA HRE AL 5L00 A9 £ B A (5L, T CVM A AT LATFA 5
WL P, 38 W] LAPPAl S5O A e A0 (8 L35t = M (AN AAAE I S AR (i . PPAS S RE 2R B, TCIA 3
SR AE A EEE BA EOUE, CVM BA —E /Y M, HERR PR IR, TCIA Jr 7 A i i 22 35 2006 T ise %
1, 2 Bl PR R M 2530 0 A T 28 8 A AR 22 , 107 CVM 7™ AR 19 e 26 02 i THEGR T 38R I 51 k2
TGRS PR AT IR Z M 0w 25 . BT TCIA HREVTAl B R 5 Dy FHAN (B, S e PP AL 68 FH (8L,

http ; //www.ecologica.cn



14 BRI A5 R GEP YA A BAMESTHCE A PFAG BT 9

1M CVM W] D[R] B F-Ai 2 SRRy S5 DX A it T (BRI T8 (B R S2 8 A 8 A K, I ATEAR ST
W T TCIA 5 CVM J3 SR PPAG 8 SR S5 DX ) A P AR (BRI (0 R 6, D s B8 1 i R AR S DX Sk e
{8, 55 0 5 A5 X SO ELIE 808 e A 1At B M 48 i SCAR AR 551 1L

TCIA J5 i B e BRI 2 AT 2, We 2 i e A7 2l P AL 465 it 25 R AT i 46 9% 1) B 422 2% ] A0 Bo o A6 1)
B I BIL 23 BOAS | B4 9% AL Ui 25 A0 3 1 M At DX ] [T ) 4 S s A 2% 1 9 FH T s T s A 2 A e i 25 T
DAFEA S AR Z A T 2 AR e, ROV At i Dok 23K 0 — e ML s AR

TR RAT PRI A R .

C=C,.,., +1/73xD xY/30 (3)

K, YORSZURIER WA, D AR 7 SR S DR IL i R B, C ., RER T 2R 2, X TR
[ B AS B Ak -, D) 2 B2 AR it 2 A SRR S DX iR e 1 B R R 25 118) T2 9% 28 A 7 A 53, AR B H T TCM. AH SC A
T MW ATT A REC— WA 173, SRR 1 2R S XA 2 AR AT 9% T, 3 TR EEXTREAR B IX
[ AT R 53

B —A BFEAECH N BB FEARSE S HRRAT 9 PR A BCAE X N X 8] i €, C, 1, [ C,,Ch ] e,
[C.,Coh ], [C_,C T [C o0 ] 3 nt T ANIXTH] BN IX R 3R 2 B0 5 Ny, N ==+ N, -+ N, i N
=3N,(0< i<n)., BRES i MEGE MRS EIERIT A C N #HAT—U0iRE , WIAERT T 28 o C
PRI T AR IR K M, =3N.(i<j<N) , % Q,=M./N,Q NNty I i B AR e oK o Bkl &
BRI BRI K , T2 LUAKTEN S C B RANEE AT T — ORISR, P, 4 Q, =P, P R RTE
Yk C IR TR AR BR , AT DR 2R S X AR AR 43S 20 AN IXCJR], gk 3, WK AT LUE it
Hh A2 YRR K Q.o

®3 HAXESRER

Table 3 Sample interval segmentation results

AT 3% X ) IX 0] 90 % K i JE IR HiEE% i oK
Travel expenses Number of tourists Willingness to travel Travel rate% Travel demand
[C.,CL)) N; M, P./% 0,
[0,200) 3 251 100.00 1.0000
[200,400) 32 248 98.80 0.9880
[400,600) 55 216 86.06 0.8606
[ 600,800) 52 161 64.14 0.6414
[ 800,1000) 26 109 43.43 0.4343
[1000,1200) 20 83 33.07 0.3307
[1200,1400) 15 63 25.10 0.2510
[ 1400,1600) 12 48 19.12 0.1912
[1600,1800) 10 36 14.34 0.1434
[ 1800,2000) 6 26 10.36 0.1036
[2000,2200) 6 20 7.97 0.0797
[2200,2400) 1 14 5.58 0.0558
[2400,2600) 0 13 5.18 0.0518
[2600,2800) 3 13 5.18 0.0518
[2800,3000) 2 10 3.98 0.0398
[3000,3200) 3 8 3.19 0.0319
[3200,3400) 1 5 1.99 0.0199
[3400,3600) 0 4 1.59 0.0159
[3600,3800) 0 4 1.59 0.0159
[3800,) 4 4 1.59 0.0159

C, K173 Travel expenses;N: X [A]37 % £ i8 Number of tourists; M : JE& B {7 84 A #L; Willingness to travel; P: 173 Travel rate; Q ; jife 7 75 3K

Travel demand
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AN NBIEFR ML RIBA , FERRAT 2 DX AR 73 i 56 L, %2 S Q, 2B MR AR Sy €, I T Bk
e oKX C, A Q, BEAT RIS ] IR & D AR FRR I 0 = Q(0) o 3 Q Millis & BysikiiF oK, €
HIRAT B . 1B Stata 12.0 FPF3 5 R HILME FEEOM iR UG & IR R Mk, 3% 4 A RDE
JrAe R g, ] WA BOE S R TR B S OR SR, DRIMSR T 07 R 0 B R B S X % B R
BNl

®4 ERMERBEEEEERHKEALER

Table 4 Return results of tourists ‘willingness demand curve in Huangguoshu

o I R F i
Model Regression equation R? value F value
2t Linear (©=0.7332-0.0002C 0.7446 52.48
B4 Exponential 0=1.09966¢ 0027 ¢ 0.9864 1307.45
K Quadratic 0=1.0313-0.0007C+1.31 * 1077 C? 0.9670 249.30

QR ik 775 R Travel demand ; C: i€4T %% Travel expenses

TH 25 T A Al M E TR,
e e S R D 63 - - I e | R 2 v e 1 B S e S = RN Wy S

scs, = [ oceyde (4)
TS A5 DX TE] i 2% 140 T 9 3 T80 4% vl oK AR AR U 2 0 AR 2 A Ay TH R A= UR

n

SCS = D N, x SCS, (5)
CS FF M EHME, T34
cs =2 .y (6)
SN

Ao, TV AR — ARFOIEE S, SN Wiz MFEA I 2 800, 8 T30 AT A4S R 2R 2015 AR08 FH AR
{0 8.9 127C

BT CVM B R Se AR FMEA T AR SR 1 e e Bt e i 2 2 5 S ) F AR oW i A (AN (B
HEAT SO AR, WL R 2 6 0] 46 b 4 A SO G e il v BT e e 52 i e AR R S s wTp,
FEBUT A B B AT R AT IR R E WTP,, .., VE AR WS AT IR, R 2 5 I e iRk
i HIME, Horh PR 2 Ui % h B SO B IR m ez i b e, 1A R

WTP . =WTP .. XSNXP (7)

TS CVM BRI s X AR R, AR E RS R A, 251 (72 Vil A 92 i AT AT R
( Willingness to pay, WTP) , 5 FEAC ERIY 36.65%, 7 5 M BT RM 5 X iE R S A B8 R /i 4=, Horpr,
AR AT by 43R A2 Vit 5 v HAT 120K S A B R AT 5 LB, IR R Sy S B S AS i & T LA 120K S A
BB L, SR I i R, DU B ST AT & 0 S A R v M AR R B A, RS
rh R AR %) SRR AT LA R B SAN B 32 Ui & i S AT B B R 60 JT, SN R 237 TN THE
FEA HINE R 0.52 1470, B R 5 X B SOk M (e i P g (E AR T E RS L, 4 8.9 420T,

SR ARTE B9AZ S T7 s, T IS 31 R A e BE AR DX A2 RIS IX. 2= 15 L 7 55 DX R S 4l YT i i 55 [X 1Y)
S, 45 G M A Gt X 45k R AR e B TA Al O30 52 48 2015 4RI SCAINME 24 208.46 12,15 ]
(1) TR SR Y GEP iy 9222.36 14T,
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£5 ERMERFEEIMNEERITHESRE

Table 5 Cumulative frequency distribution of visitor’s payment intention in Huangguoshu

AR T ESENIN AHXS AL/ %% VLI %% BT %
Willingness to pay/yuan  Absolute frequency/person Relative frequency/% Adjustment frequency/% Cumulative frequency/%

5 2 0.80 2.17 2.17

10 7 2.79 7.61 9.78

20 9 3.59 9.78 19.57

30 4 1.59 4.35 23.91

40 0 0.00 0.00 23.91

50 20 7.97 21.74 45.65

60 4 1.59 4.35 50.00
100 28 11.16 30.43 80.43
150 1 0.40 1.09 81.52
200 8 3.19 8.70 90.22
300 3 1.20 3.26 93.48
500 6 2.39 6.52 100.00

S Total 92 36.65 100.00

2.3 4 GEP AL BAMESTHE T R I EEUR
231 AEBLEEFMENLE]

H TR E UM VR 2380 1A T A SAMERR R T BB TR, (R LR & 361 T A M BUCR X
A R EME RIS T4 A SRR O 5 80T 3R A S AMEBOR SRR R KR T2 [|) . o5, 3R
B 2B A AMEE BT G AAAE ™ F A S50 A 30T B AMEE 9% 4 R R GE 25 U], S TR1 R T A+ BOR T BB A
M B TC I A 17 T VTR A7 A X (R, A A AR A MEEOR A B P e, R, SRS T A R B
TR BRI AN [T RMEEBOR A MR E PT BEAAAE RS R 25 5 9 WA A ARG AR L DX 3, i T - b P e U s
ANTRIERT TS BRI AR [R)BOR (1AM L, 228 AN R B AMERR I, 1] BE 7= A = MRS 3 X MR
PN . FRUR, E TR T8 AR A M T2 B B TR T TR ST [, T 2 M G T AR N 1 A A8 R g AR 1R
AR M SIS IR AR . 1R 22O B AR ME R I B4 R A R 1, R B AT ) b
AR AT BEARAT T 22 M2 s 17 2230 H k472 AR A AMEEBUR W R A P JA $%E 0 H BRI G 58 4, S 805 2 45 IH
A P BRI BOR T IHEZ A1 ME DL A SAMEBOR ik a5, 18 i T A SAMER MRS . &5, BRTRE A
AAMEECR S AR B H RS 1) ) 8, FAIH 5 S, (E6 I H LR AR SO AN
e se oy, s RIS T8 A A AT T TBOR SR, T A SR EE s 32 21 2 5 R R 52, AR X A 1 it 4%
T SRR A B SR

H T GEP WA BAMESTRCE AL, 450 A S AMEECR i B A 2 g BB EOR . — 7
KE ,GEP FrPEM (12 XI5k P A= 25 R G iR 55 1) AR, SR 4% 33 A 25 A M2 IBUR VR FH AR AH B8 N ol 5 A H
PSS, I JC T TR 5 T B SRT TAE 2 RGE RS 7t VR L, 2 1T 3 B80T 12 St X 42 %) S8l AL o 2 7=
BAMEGE SRR . 51— 07, BT A S R GRS ™ 0 A S AME ST AL A F 23S T T LA 3 43
RYEZ B RS R G AR, WOR RS G 8T 8N T o A A RMEE 0T 4 i e 25 (i FH S AR =
TRUEAZ B2 AR BB 23 (0] A FEAS T , AT 09 4 25853 B SR ASE 110 980 122 S0l BT 7= A ) B 225 Tl DRI e AR 2
LEGAMENLR A8 S X TR AL IE T GEP AU AR SAMES L% A B L,

2.3.2  HIXFSREE AL

R by UM AE A SRR TP AR AL —UBE” 5 & | Holmstrom ( 1982) $5 H AR AL T B — R FH A Y
“TI-REHE , 2B AE T B A T RBAE 1T 423 S U Al & R) , 32 22 i R 7 T 2 QB FEAH LA 45
HRFEAR R TAEAE S FEVEA AT TR0 55l T L3 e 7= S PR ) R AR R IS AN o P s B £ B AN X R 1)
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FEEEDCY Bt BGOEUR S 2 AR ST RE X B 22 B Y R AL B B T R T R Y R Bk, BT
HAXT S B AZ AL EA CEE R 8 2 AR T T ORI AR GE XU 5 A 585k , 2k 1 S B 7 R A A 24T
HGHE , BEARAR SR FR 1 B ARSA . MIAEE N BT GEP By DXUE A M2 A% U HIL I, S it AR X 5
RO5 A SEAE T4 & % B U E ST RE S O MU (0 8 AR A OCHRAE N R UM R A E AR ) R GE U B L R
AT HEPE R IX I, BARIXTF AN RESE A 5 BR AN H s A= A T E B I T s 1) 4 v 2R e XU, AELAT AT LAY/ Rl L
il BB K

3 B GEP IANEBIMEZRERAIBIRE W

3.1 ¥ GEP 5SHMASEHER AL

B CEP WA BAMEGRE AR RIS T BUA Bl S AR R B R, TR S A SRS HA R
HATENLG S . N T I TLE R RS 72 S 1%, AT AHEATHE 24 i A5 5 Sk ol an B2k 25
ISR T AR ERIRIR 20, B AE BRI AR i B T 805 Y W HEROR B V5 Y IR HE A bR
R WU TR IS KA R AEE AR, X AR RR S GEP AH HAE— @ R E b S W T X SRR 55 4 AS ) 0 v, 7 52 3 v
PLZE— A B A AT UM R, A, B3R 2SR EE T A% R A S SR A A ) ik | H A A T T
CLTE T —EH AR R R GEP H AR UL TR L R4 5 DL GEP Ry SE Rl bRty a3k T/F
BRGNS T H R E S AMESTHOTN R R I AR B S5E 2T IUA W2 TG sh BRSO IR &R, e X
FEIX A P Ao 2 T A A S AMESROEM PR A S R GRS VA AR R ME , 36T 4 bR AR (L 2 6 B 26
R WA ISR AN T BB, W&l 1 iR, AR A% R A S R G E 7 B B HESR P 454 BT lF8 bRk
Z P GEP M Tk,
3.2 HREVAESGA ML

HBGAMENLHER CEP WA SAMESU S B E BRI EBOR, 2T GEP Ty M TAS R
GelR 55 7 A S AME BT A ML e 28 S e ) 7 — DX sk T R N AR S R ARSI DL, T B AR S &R
B P R . IR A AR AE 2R it GEP AYAZ S BENS Sz b ) IX s A 2R R BRI, 2 o AR
SEARBOR 52 X e — e R L BRI T AR SAMEEOR 5838 Sk, 8 i # A LA AMELEL, D
PHEE A A TR S AMEBOR , K B8 & FHAUT = 17 BUR , G BUR BT I 5 50 b 0y BOR A= S AR 9 B
LREER AT, RS A HMEREUR R Z 1 LI GEP R0 i Bk % K R 208 A7 5 0 WA Y
L7
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