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Inter-provincial carbon ecological compensation mechanism from the perspective

of carbon loss-profit and horizontal-vertical integration in China
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Abstract: The imbalance between ecological endowments and economic development across China’s provincial domains
necessitates the establishment of an ecological compensation mechanism to promote the realization of ecological product
values. This paper, based on the actual conditions of regional emissions and carbon sinks in China, decomposes the carbon
gains and losses for each province into two primary components: inter-regional and intra-regional. Under the principles of
tracing consumption-based emission responsibilities back to their sources and establishing compensation standards at
production locations, a combined horizontal and vertical compensation approach is adopted to investigate inter-provincial
ecological compensation in China. The main results are as follows: (1) Estimates of regional emissions and carbon sinks
indicate that domestic demand-driven emissions have persistently accounted for over 70% of regional emissions, with inter-

provincial emission responsibilities mainly stemming from self-sufficient production-consumption activities within provinces.
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Nationally, annual carbon sinks consistently range between 2500—2600 million metric tons, with forestlands and croplands
being the principal sources. (2) Carbon gain and loss assessments reveal three typical regional types concerning inter-
regional carbon balance: regions like Yunnan and Qinghai representing areas of inter-regional carbon neutrality; provinces
such as Shandong and Guangdong exemplifying inter-regional carbon surplus regions; while Jiangsu and Shanghai standing
for inter-regional carbon deficit areas. Intra-regional carbon dynamics exhibit clear resource-based and economic
characteristics, with ecologically abundant regions like the Inner Mongolia and Xinjiang predominantly experiencing intra-
regional carbon surpluses, whereas economically advanced regions like Jiangsu and Guangdong often suffering from intra-
regional carbon deficits. (3) Estimations of industry-specific carbon reduction costs and regional compensation standards
suggest that industries with higher carbon reduction costs tend to be low-carbon sectors, while those with lower carbon
reduction costs typically belong to high-carbon industries. Technologically and economically advanced regions generally set
higher compensation standards, while less-developed regions adopt lower ones. (4) The regional compensation demonstrates
two distinct characteristics: first, there is a rapid growth in the scale of compensation, with the total national compensation
volume increasing by 3.46 times during the research period; second, the spatial structure of compensation has evolved from
a pattern where eastern regions compensate western regions to a fragmented configuration that lacks overall unity. The policy
implications of this article are as follows: First, promoting the mechanism construction of tracing compensation responsibility
of " consumption areas" and selecting compensation standards of " production areas". The compensation responsibility
should be borne by the place where the products are consumed, and the regional compensation relationships should be
constructed accordingly. When selecting compensation standards, the compensation standards should be chosen based on
where the products are produced to calculate the compensation. Second, promoting the construction of a carbon ecological
compensation model combining horizontal and vertical compensation. Horizontal compensation is committed to compensating
for the interests with clear ecological profits and losses, while vertical compensation mainly aims to adjust the interests with

unclear ecological profits and losses.

Key Words: ecological compensation; input output; cost of emission reduction; consumption emissions
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Fig.2 Estimated results of production emissions and consumption emissions in each province in 2017
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Fig.3 [Estimated results of carbon sinks in each province in 2017
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Fig.4 Estimated results of carbon balance in each province in 2017
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Fig.6 Estimated comparison of inter-provincial compensation standards between 2012 and 2017

3.4 APRAESAMEAG LR T

(1) B &M PROTERE RO AR SR A5 R . B WM RO RR IR PEAE T, A (CEOR A 38 M DX ) 1 (E 4G
(NBCV,) ; B S ) 2 R S B X (B RS /DN 7 1, LM s DR B A (A LT AR S 3t X 3t 1) 17
WRLEI X, HUA S8R I AR M XA AN (e B B 2540 O 2 B ) A A HL A SIS PR T B0 kAl . 2017 4F4
PRt 1) #ME2 U B F% A b X 5 R I A0 R 1 FTms

AT 5 11 hy S DX ST DG b st DX A 85 ) A AL, BT 1) g 2% 3t DX 1) JEL Al X SRS A9 A
(6o LAERRRE N, 1777 015t 551 J5 16 R ESSIXS I BB R 185.91, BV AE 5t K HEARAT 1AM
{85 50 7 ) A6 5 54505 1) RS IR B A 145,15, B R 655 R 1) R T A5 A A8 1) M2 A0 (5 DR 0k, 794
B o) M 1 B 228 45 SRR RO o) b 35t SRR 1) #2248 40.76 42, RIS v, Wl T+ b s i o it
DA ) AR, BIAE SURE [ (I (NBCV,)

(2) B i i B ZAMAHEAG S . NIZAT(10) X454 2012 412017 AR 1) B fre 28 A {E
FEEEAR NG 2 s . 32 2 P 1a] NI S R P 4 Sai] A B 4 3 DXAS) FRO AR — B, — 2 HAT AR

http ; //www.ecologica.cn



44 %

7030

9°81 484! ce'e eL’S 9l vy 86°9C S A% 68°LT 856 YL LT'El T11°€81 LO'ET 0S'L 0oL 0¢l Y
€001 €0'¥9 9¢°¢ 90°L 91°CSI 12°9L [SEYY 0L'T9 vevTe 1c°ce €6'¥S 80°€LE 0L'8¢ 68°8¢CI CG €69 pigls
119 0691 L9V 60°0C 86°¢9 SL9Y 9I°L 9¢'CI 601 16°81 66°LE 69°8 90°LS [SA) 19°6¢C rgled
9r°¢ 8€°001 0C'C €698 L]'IL 00°S26 6C°SYC CL'T8 £6°90¢ 1101 L0201 01°S¢C Y19 8v°69 9T'TC EH.L
01 Il LYl 9T LT'¥Y 91°6% 19°C1 L0 vl 6l°L L8'¢ Y01 1¢€°¢ 80 €T fg B
€6°L 8€°6S1 80°C (974441 Y9 Tyl [N 744! 0T'6LE or’1¢CI [N %594 19°61 L9'8Y1 oL 1V 8798 167101 LO° 0¥ NaH
98¢ 6L°90¢ 9¢°01 6C°1SC ST ove CT€TsT ¥1°689 €80T OI'TIL LT'¥Y YLTET SO'9L ST LY €81 SI'CII hd
SO'I1 (S 11701 169 66°19C 0L 9Ty 06°€6 C6'LE 88°18 Y091 LSOV WPl ocell €8'¥¢C 61°9C Bz
LT'CE 8¢°8¢ 88°¢C 01°9C 10°011 €O'v61 9¢°89 89°6C 0°8¢S <°9¢C L°9C SCT'I1 89°CY 76°CC 12°€S [
SY'LI °6°C8I1 S6°¢S 15241 6C'8SI1 Y6161 0€' ey €0°0CI YL 0Sy 6S°¢E 1L°0¥1 €L’SE LT69 96701 91'8¢ |1(hd
or'ce 90°1¢I 10°T1 01901 8S¥91 781001 CTCLT 01°¢8 ¥8°76¢C 8T ¥¢E L6706 90°9¢ LY0S CLI9L 08°9L M
10°6 w6t 10V 1€ 9z'61 91°¢l +S'9 €C9 6L°S 6¢°C 9L'T €Ty LTS 69°S L6°81 SRR
4589 6 VL 8¢l IS¢ €0°6S¢ 9L°L0T 11°601 8¢ 06°89 €816 60°¢€9 16°9C €09 0¢' Sy €€°68 hd [
98°0CI 29°08LI S 43 06°8SC1 80786 SO°L80OV1 €I 1s6¢ 19796 S8 TPLE 8L°081 Y€ LS6 SIv0¢ [7°9v¢ L1°898 L1'9%y Lt
16°0C LL 89Y €eIe 86°¢YE 48343 78°€9¢T SSOLL 20691 ve Y9 6971 00°SI¢C €L°96 92°0S1 Y1691 ST 6€T B [
01l 06°18¢ N4 6¢' v 6L°¢Tl 80°88 LY €T vI'L 6°01 LS8 0S've LS8 6C¢l 10°L 8¥°LCT A
LY'ST L1°L9T 61°Cl 184494 €TYSL 99°1L8I S1°LSS cSocl 60°€9¢ 66°891 06°6CC 89°CL 9¢€'9TC 29191 0C’stl B [uk

6L vSS1 L9°LT €O°LLY1 S€°0S6 S6°6CSLI 68 v1SY 0€'CLT TeYLOS 0801 6C°60¢1 L6°8S€ 96 ¢€8L SeIsel 10°16C S
€861 ST'I1 60°CI1T 81°90¢ 88 ¥IT 00°'I6 9¢°'1¢C 69°79 99 68'81 61'+¢C €1y 9y’ €e YT L9 hdTX
86°81 6°C68 90°6T8 8TL6S STLLEL 65°86CC €8°79% 76°¢S81 ¥S°6C1 89°0LY I+°SCl1 S86LI 9T'81¥ 79°0v1 i
971 9L°T8C €0’L 76°60C 09°8L6E $S°0SL 68°6S1 89°LE9 8L'CY Y0 €LI oL vy 19°88 S1°¢SI 0891 ¥
Sv'Sy 2S901 9°¢¢ L1°6C1 [T0CT1 Syrzeel €708 19°96¢C 9¢°¢C1 9¢°6¢ e 08°S¢ 2589 8L Y01 pelis
SC'Ly 68°0S S 91 [SRT4| 1L°8CY 16°6¢ '8¢ LT LY 18°6¥ 96°8¢C 9L°6C L6°CE TS'8¢C S6°66 Nragps
1S°8CI 98°681 IL1€ €8 VLT 1T°TLOI LY TIST 98 v11 96°¢€LE LE08 79°S6 SL'¥8 08°06 SI'CII 8'¥9¢C T
ST'1C 10°0S Piad! 1T°ey creol TL'SST Svell 9°19¢ LT EY [10°¥¢ (AN 6C'Ly 08°LE 11°6S TR
N4l 6T vC veCl I1°1¢C S0'601 16'C8 26'9¢ LS 101 €L'8S 01I'vC OI'II ¥y T ({4l 8've WHE
SL'TL 0°80% 0°S1 ST LEY ¢€v'S09 09°8T¢Ct [TOLTI €9°629 $8°6S1C T6'9LE 61°LCI 10°60T €9°69¢ I°0¥C L Tx
L6 81°61 9Y°¢ L 0T LS 001 89°0L 0T'¥C 9T'1¢T 6£°S1 6L'81 Crss IL'1S S1°01 [SON%S i
€8°¢l S v9 w$y 807201 01'96¢C €0°LYT S&%4! 0°0v 8 S¢ 09°¢T L1°09 90°SLT TT6T 001 hdm
7918 91°'CI¢ 65Vl 89°CLE 0y'198 67 1¥89¢C 19°06S 01°S¥vC T€'968 06°¢8 Y1'v0€ €L ETE LT9¢T oL 1SY AF [k
SO'1¢ SL'1E SLOI vy 90°10C 88°LTT So'6l [ 74 66°6¢ er've LT 8T'TC CT'8¢ SISyl Y
vIICI 70Tl 96°8¢C Sepel 6v°91¢C Y8 0OPI1 1S 60¢ 87051 90° St 00°8¢ 20°801 Ov'LL L8°0L 16°S81 s
S AT G W THg Ik T LA W LY EESY B A Jut Hx WF

L10Z ul uonesuadwo)) [ejuozLIof [epuiAoxd-Jjuy jo sredq | dqel

207} /g e FE B B 3y L10T

&5

//www.ecologica.cn

http



7031

AL

A A M

BT R E A PR

45

MAL S

s

’:j%

RALG

16 4

1L Ve 8L°S 60°L LS'SS €9°LE LO'TE 96°LC 0L 06 oL'S LY El €€OL 11°LE 6C'1¢C 9¢°CI1 prgled
69°¢E 9¢°C 9V 9L'TC LL°E1 6£°¢8 LO°O1 LO'LT IL°LT YL 6£°8S 8C°¢l 16001 ST LOY L
91 s 80°v 90°8 e €r'e 8L'¢ erel 98°0 1S°L €991 ol'CI ce'8 L1°CC g EL
88°8¢ LS'6 SO°LL 9¢°96 LL'LY $9° 191 68'7¢ 00°STI 8167 90°01 LESLI L8°9C 98°CSI LS9%9 NaH
[N ) L1°9C ¢8'9 el 8T'8L 01°0LC So'eYy 6S°0LI1 09°C8 8'8% 88°01¢€ 12°68 10°66C 68°8LTI hd
8861 96°S 60 6S°L 88°1¢S S S9'9% 96°1C1 LECE 19°8% SI'vLE Cl'LS 06°LY 8¥ 18C Bz
1769 98°01 1671 ST'L 0c' vy 98° 1+ vI'LI SLIL 2981 78'C¢C 60'¥61 08°¢¢ 16°¢¢ 10°1¢CI
8L'19 69'8 e SeCl LT9S 1677 £€8°00C 0C'0L LY'19 vEIT 09Tl €L'8¢ 98181 IL918 |1(hd
LS IL°LT S6°¢ ceel CeIL 1819 S L6°LLT vy 9¢°9¢C €0°9%C PINY 4 S 74| Se 08y MHE
9¢S°L [ 4 8¢°0 1671 Y6 Seol 9L°01 919 76°'81 9°9 0S'SL LL9 L't €6l Bl gL
6¢°¢S 6¥'CC LTy YT 98¢l 8v'CCl1 08°¢€Cl 8Y'CS v1°6SC 0879 00°66L 6C'8L 91°61 1C°L91 hd [
[7°0¢r 6L'S8 20T 1Ty LO"T9CT 8Y'T6T CeT8s1 LI'LTT vC'8IS 90°659 ¥6°101 orevl 9°¢€v91 86°CIIS L
86176 68°1¢ 98°¢¢ €1'6¢€ oL 8¥1 86°CY1 $0°10¢ L1'CC $8°20¢C 66°CCI cele 10°9%S 00°€8¢ 81°8C01 B [
€0°L 99°¢ LET LTT IL°ST 96°C1 S091 LO6'V1 9T°S8 €L €99 Sl 08°LI1 819 A
187101 [ AY4 16°8 0S°LE 9L°€9C 00°90¢C 10°LYC Ty 68 LL'SEE ¥°C01 0" 1+ LE0S8 9¢ el 0981 B [uk
0°8S¢ 10°1¢C T8l OL'¥T 9%°CLI TELIL See601 oL’V S9°8IT 9T TLE SOy 87'98¢ [1zzel LSTE91 18°L8L9 S
SL'9¢ cesl vr'e 9T°S1 8S°16 8C°68 S0°69 9¢’LT L8'9¢1 ¢8°0¢ ¢e8l LT 09¢€ 09'8v 8L91 v6'LY1 hdTX
0l'6L1 L1°0C SL'L 0°8C 69°691 €V L91 66°L19 (XL ITLIT SO'8¥T 80°C¢ €T ovL ¥S'v6 0S°SSL IL°9%€C Y
¥$°€9 €0°L 9T €C0l ST'6S 09°'I¢ 90°061 89°L 9¢°6S 90°IT1 [10°CI €I'9LT cTee 08°68¢C 9¢°206 ¥
(X944 ST'1C 9°C oSy S9°¢¢ 9°¢¢ 9L°'T6 ST 6L°TCl 09°ST 90'¥¢C Se°991 A1 80°001 S0'98¢ peis
S9'0F LTVC 18°¢ 4! LL6L 0L 0L [1°LS cSSy 98°091 6681 ¥°9C 6£°L8E 86° 1V 96Tl S9'8LI Nragps
LY LOT ¢1'99 I1°01 06’71 8C vyl IL°LTT 99°ILI 901 €G°She €L'9Y Yy'8L YI'L8L 8L°T8 9¢°C¢el 8Y'vCL T
S8°LI LY'6 LS'€ o'y [10°LT €8°LI1 sre 9¢91 60°0% ¥9°C1 6761 86°99 68°¢€C 8¢°C¢ 99°0¢1 TR
IS°CI K%Y L1 96°8 £€9°8¢ €1'ze Se'TC I18°v1 LS9 S6'11 88°01 SIeel 961 [Saal SL'LS WH
Syreel 96°6¢ 08°CI 868 £€8°901 66'C9 8SI1¢E ST'99 ¥°0S¢C Y786 90°'8¢C 9T°LOS L6709 6L'8LE LS EILT L Tx
9¢° 11 w9 9°1 S9'¥y 0S°¢e 1¥°€T IT6l LOET 0¢'IS OL’L 066 S1°L0T €T°0C 6¢°S 0S°L8 L
988 0T'L1 981 I8°¢ 657001 1S9 08°L9 IS°LE v el 66°L1 60°6C 9L°01¢C 88°89 98°01 89°1LT RdIT1
LTV6 90°ST 9L'91 1€¥1 6L°SLI 8916 1L°81C 80°80T T1°S8¢ 91'8L L6°1C TT°¥18 6£°6L 9T°6CC 80°LIVI AF fuk
S T G W THg: Ik T LA WA LTY EESY B A Jut HY W

//www.ecologica.cn

http



7032

44 %

FAOE A DR TE T A0 i DA B B 7 SRAE A b DX AR 258 75, TR M 2 o X ffid 45 ¢ R A i (EL A, (L
WAFAEA AU BISMEIE , W1 2017 AU GUI R B £ W BR AR 7 (=21.50mt) | (ERE ) s EIAE A A (L 8 A
(1899.24 4270) , FECX —BUGR A B AE T A 1) AR FH A 7= M s v, U R OAR X At DR R A g, >
AU Hg H A DX AR 25 7= il i A 2 ML AU S A RS2 A (L, 10 e 9 SR At s DX it D22 SAC 05l s v
R RS FEHEROR ARG MR EACR, AR EA R BEIE T A 22 Bk A A AR vl nT B th 2L _E 3k

Bk,
F2 2012 & 2017 EHFRER @ RELIMEEERE/x10°C
Table 2 Estimation of Inter-provincial Horizontal, Vertical, and Final Net Compensation in 2012 and 2017
2012 4E 2017 4
T M ENDEINE= I KA T M ENDEINE= A Mz
Horizontal Vertical Net Horizontal Vertical Net
compensation compensation compensation compensation compensation compensation

dene -1626.99 -500.59 -2127.58 1899.24 -599.69 1299.55
R -649.56 -1478.81 -2128.36 -3381.02 -1530.53 -4911.55
L 1594.18 -1529.24 64.94 7721.69 -11189.08 -3467.4
iy 2341.79 -144.52 2197.27 353.22 -12350.8 -11997.58
e 2990.63 8469 11459.63 -4590.49 9772.09 5181.59
uTF 959.63 -1918.17 -958.54 13483.01 -621.91 12861.1
bR -706.93 890.27 183.34 -18923.12 2340.49 -16582.63
AL 622.3 4073.81 4696.11 -3727.15 12757.32 9030.17
i 963.83 -2467.71 -1503.88 -11617.81 -3311.69 -14929.5
IDiN -6303.37 -6535.47 -12838.85 -65413.62 -23520.22 -88933.83
Wi -3216.15 -3137.66 -6353.81 -5395.19 -7065.78 -12460.97
L 2845.12 -664.79 2180.33 1629.47 -3865.76 -2236.29
binyz: 179.65 -1359.16 -1179.51 21039.59 1597.99 22637.58
AN} -1027.04 627.82 -399.22 -5887.22 368.18 -5519.04
7R -2452.11 -5019.26 ~7471.38 47231.3 -7436.17 39795.13
LGN 1480.75 -2354.48 -873.73 -18498.64 -6889.73 -25388.37
i -964.53 -1197.57 -2162.11 -5746.02 -3743.73 -9489.75
fiiNE] 478.29 -268.65 209.64 7999.2 998.04 8997.25
IR -678.82 -5358.61 -6037.43 31429.29 605.88 32035.17
i) 915.29 891.04 1806.32 2442.23 3176.24 5618.47
[35] 60.67 79.08 139.76 -2110.7 229.11 -1881.6
HIK -1271.55 -267.16 -1538.71 -617.58 -304.83 -922.41
puji 222.46 2012.96 2235.42 3870.04 9519.68 13389.72
Bt 707.37 1141.8 1849.16 -4978.24 -828.83 -5807.07
payt] 947.04 3173.73 4120.77 329.66 9973.05 10302.71
BV 508.52 1061.15 1569.67 6058.98 5496.05 11555.03
ot 709.88 2001.47 2711.35 4557.41 6169.12 10726.53
Hiff 99.58 4210.33 4309.91 -22.39 15275.84 15253.45
TH 97.33 154.81 252.15 2278.49 -811.13 1467.36
B 172.76 5414.6 5587.36 -1413.64 5790.79 4377.14

(3) AL BAMER S AR T M X ES R R A oy, H— , AN S USE,  P 2E A5 AN U I Uk

2012 ST RME R X 2 13 A4S M2

i

BITR 45773.11 147552017 SFRMZE AT X 3t 14 A4 #ME BB &
K 2 204527.97 1250, 5 4E A1 A S AME B K T 3.46 5, AR i I A . — Sl a) HE ik e 7% o
RRE 2012 FEAE AN I B (R RS AR L) HE R HER LR 15.56% , 1 2017 AE X — L il BT &
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AME ST TG LT M [X G5 AE | DN 2 3505 1 DX PG 0 X2 2 ) < W A 1 2 i) s Jed Y A
Shy U 2 AR B M 9 25 ) S A AR Ak K M DX A 53 SR DURR ST . T R P RME Ry R - b DX T 2R ) M
IR AT A b DX T S [ fM 8 A\ ) M AR b DX, IV R AN 4 B A i DX, BT B 432k,
20122017 448 BRA S AMEHLIX G5 F Q&1 7 181 8 Firzs . 2012 AFMz:H DX i B2 4 e 2 b X 17T PG b X 42y
IR X ] 7 e B A S AME L IX S5 rh 218 5 2% 6 R B b X 255 DUFR 2SR M X 32 X Bl RRAIE 3R
PRASTE A b, 1 SRS\ 2ok 7 i XA v T AR b X a8 i P 2] 11 | T 28 28 /0 77 A — Fh oM ol 52 1 s
X, fe i IS A B AR I VY BRI X ; AN [R) b DX ST 254 J2 IR A Bl A2 5 32 A2 S B I AR P 1) 5 1B 7 DO b 278l
A A MM DX G544 i DNAT (5, B €6 31 (o PR 461) 11 Y ot A T o0 T T . 2017 4F 32 22 4 IX B A0 458 P 44 0y,
AR TR T 7R A A 5 0 EL M DX AR 2R 7 R AR S0 = o B X [ VT i L B0 Pl T 9, PR A
TR AR IV DXOIF e ) T IV 2R AL . 5 2012 AEAH LG, ] 8 PURN AU AR kM2 b IX 2548 1
NI 2 A% 0 b DA AR TP TP, B R 0 L DXt 2 1 KOt 3 M 5 2 e B < W AL 119 2 [B) 4% )
451

A AsHMEHIX A SRR R

N 543 e X v T RESUS
[ B L IKHIX
T X

I VKX

0 900 km
[

7 2012 FEBIMEMXEEE

Fig.7 The structure of ecological compensation by regions in 2012
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S 1A ¥ R e vy A B A S 3G R I AR A R RIPL]

(3) AT HE AR 55 b DX RMEEAR U . A7 Ml ek HE s AR A 2 Bk, i e s HE Bl A 25 BE 1T 15 38 5 TG, R A
AR A 1 ATl 38 3k A A Tl SHE BRAS AR ATl 22 S i A Tl o A T M DR 18 A %o b DX R MR T £
AR BT RS AR RN AR TR 5 T HOR AR X VR IS 0 N 52 R A kM AR IR
PRI, 547 55 b DX A8 s HE D AR T R R R AR A S B T B AR

(4) BEPAMEHLIX S5 5328k i DX RMZESE A F R A 1 AR M 1 3508 A2 4% ]« i Ak Ak 1) AT g
JRRAE T8 FRHER N B 434k T 7R AR A b ) S T 205 SRR, 9 A 2 FARE T B B, H AR
PRI Ry 27 b 5 WAL AT R S5 28 5 5 HE R B PG T, A 1 & BTG G B B, AIMEE i DX 2R 350 b X 1)
TR TIERS ; HOR B PEAF b AL T [ SR 5 B B, A 5T 0 P G ¢ Ry A2 A b DX A e | P 5 ot A6 L ek 0
BRI N /DA — 2R HE i )« A i Y B BEak U, HE i) B B oA Al R 2 45 44 H 20
XA B Ak, < RS 5w A o7 PRI 48 it 5, I R B B A SR B A%

4.2 BUERHR

(1) HESEIH e STARB S« Ay . AR A A MEDL N 1 DUATB S fMEE AR v 2 A S ME IR )2
FYIZ BRI P AMEE 25 2 S BORACR . HERCGTHE B W WIAEAE A" 51 2 iy I 0 22 4 PR 5 )
BARE I TR (B A5 A S AMEBUOR A N 5% T 28 S R A M EEBIL AT 400 1] & 3k b XK v 5 4 7l
] R R A L DX A%, 9K Bl b DX 55 S HE I AR B < DR o A8 7 iR v S5 D0 A R S SR 0 308 &2
ELA KGR PNAE TR E T B R MEE SR (R AT R M b v b DX 1% 7= 0 2 AR A5 58 L 5 | 7, B 8 A ™ 1) Kk
A X AE RS, (i ik 4 I 2 5 24 %

(2) HEEREDAZ, A B R A MR A 2 S M I R R 1 B2 SRR OB 9\ 45 B ) MR, B8 i b
FEEUI T B A 46 25 56 2R O HERCR B A= SR 35 VR 4% s O\ ) M S B0 HE -5 Ak T A0 mP e/ IRt 6 25
KRMAME , B NIRRT B PR (B 2 5 HEBUE S i R U, SEAE £ IR, A5 S A 2T 5
fiff, T2 M B X B0 Al SO A% 5, SR T S A AMEEDIL I TR B, 2 ) M 0 ] 356 1 < A= S BT ik ™ 4
ARG R HEERME RO (2 b DX HE S5 sk ORI T T B S BT B T e rh R H PRAE S MR b DX HE
IS B A St M, R AR SR MENL R 2 4 3 o RN S

AR SN B T X RE D25 B A ML AOA I 5T, (H AR 2SR SE B AS AU R A AL 505 SR T, 1 2 &R

http ; //www.ecologica.cn



16 FRALE A A g WAL S REAS S T b A PRk A A A ML 7035

GEREREE A LR B S 5835 | J5 SEWFE AT AE =07 TR TR 3 . — 2 AT M 4t X2 1T 18] £ oMb AROUL = T )
ML AL 2 AT — 2D i A MEE 5 52 B M 3R 2 TR XS FR 0GR (AR BRSO T 78 A L5275 QL8R 5
T A (A S A SRS o M S e S s Ml RS A8 5 2R ) 5 = A ] ik — 25 e 8 A 27 AL R AR
Bt EAMERCE L,

S % 3L Hf ( References)

1
2
3
4

(6]

— — —
O o0 3
[EE ]

[10]
[11]

[12]
[13]

[14]
[15]
[16]
[17]
(18]

[19]
[20]
[21]

[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]

[45]

SETLL. I b AR HE AR P BRI, 2015(7) ¢ 54-56.

RILHE, BT FET AT R XL BT, PR, 2019(4) ;@ 184-192.

Bigk, PRI, BRI, AR RS ORI AMER AT E 2R AT Y SRR, AEZS A4, 2018, 38(2) : 380-392.

Costanza R, d'Arge R, de Groot R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S, O'Neill R V, Paruelo J, Raskin R G, Sutton P, van
den Belt M. The value of the world’s ecosystem services and natural capital. Nature, 1997, 387 253-260.

Wunder S, Engel S, Pagiola S. Taking stock: a comparative analysis of payments for environmental services programs in developed and developing
countries. Ecological Economics, 2008, 65(4) : 834-852.

Engel S, Pagiola S, Wunder S. Designing payments for environmental services in theory and practice: an overview of the issues. Ecological
Economics, 2008, 65(4) : 663-674.

RN, XUARE. R M 40 4 BOREIE SEISZ . P92 K224+ B4, 2018, 38(6) : 101-112.

ZEEES, ARG, 2R, MOROR, RV, IR, BT SR [ N AME SHMEDF TR S R 1B SR, 2022, 41(4) : 171-180.
S B AIT. KT A AR T AMENLR B L. (2016-05-13) [2023-11-28].https://www.gov.cn/zhengce/ content/2016-05/13/ content
5073049.htm.

b e NN T S BRI AT . RS IR E R B 7 6. (2017-12-17) [2023-11-28]. https ://www.gov.cn/ zhengee/2017- 12/
17/ content_5247952 . htm.

R A& SRS  WBEE, FARBEIETS, 5. @il oo b A Sy A MENLIAT8h TR, (2018-12-28) [2023-11-28]. https://www.
gov.cn/xinwen/2019-01/11/content_5357007 . htm.

ERERRET. ERLEMER AT E. (2019-11-21) [2023-11-28]. https://www.gov.cn/xinwen/2019-01/11/ content_5357007.htm.
rRILrR eIV TT, S BEIN AT, T IRAL A SR A M B B A B L. (2021-09-21) [ 2023-08-28 7. hitps://www. gov. cn/zhengce/
2021-09/12/ content_5636905. htm.

SR, LB, Wk b E A SR AMEDLRI DTS . AESAER, 2019, 39(1) : 1-8.

TR PR A A 0 B A S AME R R AR BT Y. 25T, 2022(6) : 16-31.

M 5=, JUES. 548 TR 1) A A5 AMEEAT L) SE I —— DAV T V- VL A B ). 2 LA 34248, 2023, 20(1) : 97-108.

FETESC. VIR T A S AR B B =R, T RIS PREE, 2023, 37(7) : 197-202.

R, AR, AR S . R R YK B g VTR AR S A TR A P ol 5 oA R . A8 SR R, 2022,38 (1) ¢
102-121.

SRAE. ST 16 2 A A B U RIA BR N RS S B AR . ARG, 2023, 45(8) : 54-58, 67.

FHEAS, M, BRiE. RV IR A B o) AR S A ML RRE SR . RILRFABE i, 2023, 40(7) : 16-21.

XVHERS, RN, SC—2, s, sk L, SRUrE, R, MBI, I 20 FIRIE A BT FHE R 5 92 AR 0. o = A, 2021,
13(5): 109-118.

BRBH, BR b of AR S AMER S TS ST ——FE T CiteSpace IHIRIERE M. FRBSIFBIE, 2023, 49(2) ; 25-30.

XS, BOCE, JYSCR. MR BT Sk IR TE. IR, 2013, 35(5) : 1084-1094.

=YV, KE, TTRMR, PREER, RPCEE, W08tk SETRmiHE F AR A48 SRk A AT T . VTR BB IR S B35, 2019, 28(1) : 21-29.
HRORIE, EHNE. 2ET 48 Fn 57 50 B WAL AR A AR M B —— DA BCD RO (). A2 52895, 2023, 39(2) : 26-33.

TSR o 2 B 57 oy K 35 e HE RSN 50 e 8 DSt . BRBE R B AITE , 2023, 8(1) : 84-99.

PIRREE, SRIGERL, S, BRUR, BFoR, AR, TR A BB R A SR, FREERLE, 2023, 44(8) : 4637-4646.

MRIERR , BT FRE R A S AME AL RIBT T BT AR A — T ISE . PR R FAARRAM, 2021, 43(7) : 130-138.
TIek, MBS, BRZ. BTSRRI T 1Y v 2 BRER AN 2 M SR 9T IR FER 5 388, 2020, 29(12) ; 2572-2583.

WIS, ETFFHS. JeTRPAT A RO AR M AR AT, T8 RIBEATSE, 2019(6) : 145-154.

TREE, WU, Bl FET LUCC RPN AT RE XA HE A S AL A AMEDT T, h AR 2#4), 2019, 27(1) : 142-152.

BN, IR AR, 36T AN AR S R GRS U (B DCBRAE ZSAMEBLRI TS, AEZS2E R, 2021, 41(17) : 6994-7001.

BRI, JREG, W IR S SRS HE ST A TTE A HT. ZUEHESY, 2010, 45(1) ; 4-14, 64,

SIREE, BRSO, PMERE. o B AR P MR B B HE S S K s i R R 9. 28R 0F9T, 2015, 50(1) : 168-182.

INEWE, By, XUPCHE. ST = 4e st RO i b [ 08 BT FHZST. SETTHITAE, 2018, 35(4) : 41-52.

FEHFE, ATME. PRSI ART . E T, 2020, 33(2) : 1-10.

FZH, WIRTE, . R 30 A 0 I ERHE BN K B RS SY . BUR ST ROR G VRIS, 2017, 34(8) : 89-104.
HRgiHREREFRA R, hEBA HER—2018 4. dtat. hES I, 2020.

CEADS. Carbon emission accounts and datasets for emerging economies| 2023-11-28 ]. https://www.ceads.net.cn/.

APERG, XIWgAE, Taliee, FUREE. hEE PRak 2l BE RN M2 4% 5. A 35244, 2020, 40(2) : 447-458.

E ARG R, LTSS, hEFSISTHEE—2020. dbat: PESTHTR:, 2021

FENLZE, WAL B B AR b b X A A 2 A 5 A A AMERTSE. MBS, 2022, 41(1) : 149-166.

RICH:, Wa5E, FAaU, FiELE. 2001—2009 4F i E SRS Bk R R 2 1 SR AEASAE, 2014, 34(22) ; 6722-6733.

KUK, A, HARSE, R R 2001—2014 4 b EAE WA G i s AR RIL S KR R R LR, LB, 2017, 37(15):

4936-4945.

B0y A REUE, X 2R B PRSI, IhCOR, N, SR, AR, AR, X F5E. i Ak I B TR B ) 3R g I 4 e
8. AR TR 2R R, 2022, 24(4) : 13-26.

http ; //www.ecologica.cn



