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SR SR Z X T A SR AL % B A PR I 5 R T O B A AR ML PR = R SRR
e DA SE PR R 2 — . “EE di ik 2 oo fb A S RMENLE] T, 02 5 19 T LR
1) T B B RO A R . T LR SRR I PROR TS e B VA RNZR AR B, IR AT R R AR
T o ERE, LA TESET o AT T LR OG T AR AR SO I 1) KBy V& B 52 Ak, 36 ) itk
53 M I B S R [, 75 2 R B DAL B it AR LR ST % A2 b TR A 938 6 3R L B A R
5 YL A BT 3 A AR A AMEEBIL R, LU R D A 25 R B A [ 2 3h BRAK 2R AR FEAR T B AL

CH AN RO R BUNE IR AT 2 (Payments for Ecosystem/Environmental Services, PES)
FA) TRT AR, A I IR 55 1 6l P 57 1] B 455 i 55 42 3k 7 A 42 (Rt B e 9 R 0% DRI 55 T 32K 18 A 25 AN 3
1) A BEAE 547 (Wunder, 2015) . PES J& 58 T 52 £ # S B0 (iR 35 Je 355 9%, 7 AE — 2 A
SRR AE BN il =2 | 1 328 Wb A R | 25K T A8 By (9 P 855 i 55 WA ff L 7T 82 & (Wunder, 2005) o
AR, PES H 25 BCR SE IR A A B B2 T 2, HAE M EZ AN AR B A AL, PES T A%
5 R EE 15 YL IR BERIAZ 0 N 25 (Yang 45, 2013; Kolinjivadi 45, 2014; Lyle 4%, 2015) .

A S AMERL T — b LA S 5 8 #MERRE AME SRR T U E N A B
A SCHR— AR T TE T T PES A28 BRI U AL AR T4 25 5 THT (Pagiola FI Platais, 2007; Engel 5%,
2008; Porras &%, 2008; Pattanayak %%, 2010; Ezzine-de-Blas 5%, 2016), X PES brif (Rl R F—E R 5%
ZME T I A MBI B A2 A 5 A X 85 /D (Adams %5, 2012; Whittington F1 Pagiola, 2012),
PES FRUfE B 52 J& PES BLHI BT B9 SCHEER Y, (R 30 B 5 iV T B0 PES A M 1 BIF 5 410 2 2
T2 (AT H BAR ST, A 48— R (BIRL), 3 1E & H AT PES 78 55 iz i A 78 53
B A

H T, SCHR i A SRS AT AR I ik A SRS — R TR TRAL L, b
W2 AN 2 ( The Opportunity Cost Method, OCM) FIR 3" .48 3% ( The Conservation Cost Method,
CCM); —EFETURES PPAN 1, Hoh A 4 B R G R 55 M (7% (The Ecosystem-services Value Method,
EVM) FITi 35 (B35 ( The Market Value Method, MVM) ; = J2&3& T 3 A5 e 1 F Ak 1, Forp SOA 4544
i {E 7% (The Contingent Valuation Method, CVM, X FR 32 At 3 JE ) A1 AT B€ 175 (The Payment
Ability Method, PAM) (Sun %,2017) ., H:H1, Rendon %5 (2016) & T i i 1 (Flow Approach) FIFH 4%
(Rent Approach) iX PRIl 23 BUAAG TH 7 W58 1 HEER P07 BRAR A /K X Al 5 58 08 TRk H /K o o
I B JRCAS 3 A 15 00 5 32K 1L 45 (2012) 25 5 CVM, 2Rl PROBIT B HRLPEA 1 7K P A A5 2R o [7)
U TR A (2016) 36T CVM BGH Ty, FIHR & Logit BRI FIVEAE 7 A 7Y (Latent Class Model,
LCM) XA A S AMERR HEHEA T T D5

SR, ML AR 0 45 £ (Mufioz-Pifia %5, 2008; Pagiola, 2008; Rendon %, 2016), {2 X 17
TEAR B ASKEFRF S Mk 1) 8, 25 S BOHL 23 AR A B AN HE B (Kosoy 55, 2007); £ 8 R GE IR 55 (H
2 AG S B AR A AR, ELAG B A R AT A A K TR S5 b X AR T AL, 8 R A B AUAS TT AT
(Pagiola 5§, 2007) ; Z5 At (B 5 2 i 2 A 55 7 FH 287 B A S AT R R 3 o R e A A A 20 1, e —
o LAY ) B T N R IR S (Stated Preference) ¥4 i #6400 T 37 BN 38 7 6, B 420 5 B S A7 7E T
2 AR FAE R T2 (411045, 2012; Whittington 1 Pagiola, 2012; ik %%, 2016) .

Zx LTk, B N AT PES AR E (B 5% RIS i 32 2 AR R AE SRR L RUR OR3P 45 7
Ifi (Yang %, 2013; Kolinjivadi %, 2014; Lyle %%, 2015; #ik %, 2016; £+7 3C XU, 2018), 78 K< 75 Y
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985 SRS B AR P F 9 /0 (BB DR RS, 2017) ., 2014 4R 2 AL INARA B A (ILARE AR
it AR ASAME R AT IR ), JT T FRIE R BRI A PR A A S BR A ST, LR B 42 2 B B
SEHb, AR PR e = 7 5 A B PG B R, AT TS S B SR e RO RO AR, AN RE A E TS
Wik R A% i i, I TG vk ECIE 9 2 4% XRS5 Sin B N AR Bl 1 o AR R UL, T AR 48 28
AU A AR AN LR S ORI B AR S AL

T BRT S, WEFE RUHEE R TS YA BEAE S AMEEBLE], U B A S M AR v R AT
DX (] ¢ 5 AIHESR BT, BA BB B B B S AR SO T L2 AR i (OCM) S 1 At TS
RATGIAR B CGE B, BADAN R 51 R 257787 X255 7 H R PM, 5 I HE 1R 2T, RE R A5
T ARUHESE R TS Y B AR S AME AR ME R R, BIF5E 7, 0 A A A T RS Y B b R
FEALSF, WAL LB e st HES R AUR B A 05 30 AR A A1l 257 B A I HE AR
28 SRR, WAL GERE IR L SR iz i 25 A7 Ml I HREASCR JU B S5 A SO 9 BRI e RAMEE R IfE”
A LIRSy 5 300 BRAE M AR E Y B BR, i B SR AN bR v AT LA B ¢ 4
Sk A e — A R A AME AR R R BUHESEIR R B MBI 2 A UE” AT AR A
T S AMERR E R SEE S s U F ORI F A S AMER IR HE B B 0 7, 10 T 9E— 25 5 DX
RESE N7 G 26 M 45 22 FE R 0 DY 3R 0 R AT I R S A

ARTCH FEBETTRRAE T2 35—, MR B T5 Je H JR RRAIE, 6 T 25 B X B CGE AU A
T ATAE A BE BT A L2 A, TR RIPESR T B i AR T B, TR R E T A
TERAFCRE F AR T ] J 48 D 4552 1 A vl B BRG 26—, il i 3l A8 2 X3 CGE BERIBEAN T 4
KA HAR T A SR IR TR AL A, O B bn o (9 i S it 1 I UE S
B =L B T A AR B A R BRI ST v, DL R M R s R OB S IR B N A
WA T 5 B I, 7R R SERE b, PR AR T A R R R A T R RS YA BEAM B R
HEBA E LT 09 58 BEAE AL, S U HE SO A0 BIAR A HME BIL R $2 (1 1 o R R S, B A
WIS B S

. tEENE

(— )AL 5 K d v S i

SRS Y U R A, (AT B SR AE A e RE AR HE O™ S B R G R D), AL
By 151), A SRR A T B SR, 2016 AR Hp EDRLA 7= 6 o 4 BROMLAR L 7 1 11 49.6%, FE T AL
T b A RN P PR A P Y 23.8%, A — PR A R4S, ELIT LA LA P e
SRR Y 91.5%. i 7 I T A X IR 0 5 T G, R A R T e R K S K e
RBATL Z 7 o — AR, YT b iy sk D RS s 1 LA R ke AR 0 2 oA 32 1) v R B v HlE i 4 7=
b S5 R T DL A 2 B R TR 5 R R s S R T Y R A AR AR SR A

KATT Y ER A S =l OLHGE Tolk) o il 7R, 2010—2017 4R 648 55 =k 34 Jin

© TEFRHMR, H—HIETF Hedonic Pricing Model(HPM) VFAl KA TS K 30k o X SRR HPM A T8 55 W 238 o F 28 S
B AL bR S AT R, FE R A A S A (Smith AT Huang, 1993, 1995; Chattopadhyay, 1999; Zabel £l Kiel, 2000; Chay 1
Greenstone, 2005; Carriazo %%, 2018) . %W 7T HIAZ O B SEFU T HPM 5 54 % 3 2 4% T g P R A 3 B B8 R A [ )91, 3 3k s 4 38 1 [ 42 3%
1375 SR RS, 7S S5 PR BEBOR (Y BRI TR IR 2% o SRS, HPM SCHRIE T 9945 25 A0 AN B ) K 280k, (5 H iz
FI HPM 347 BAk PES FRAEIRTFEIE R D o H I35 AR SCIF) DX 8 1] s M AR HE AT 7 22 R K o

@ RENEEH 8.5%, LAt A 0. XIERAEF AL B 2013 42K 6643 LAE” 2 JE HUMHHL. 7L, WG48 meRe o st E 3R
AT YL S .
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B 5 BUHERL AR L A BN Y b (2R 56%, K AU & FEIE 4 B 20k 27% AT 17%.
AR A el O 7 O (7 s N A A | [ I = S R o B B |k [ RS
R 5 H B KT 56% 19 44 U7 3 (E . 33X — HI W7t ] M 5t RE SO, HERCE & A H A B 58 4 Ep
WE. Bdi o, 20112016 43T 64 SO, HEBCE 5 5 HEFTHERUR B 1) H ik 81%, Kt db st oy
5 HEZ A 14% FI 5%, 3% 7845 1d BT b 28 X B 3 K <05 e yh BLELA phese MRS i

IR ST R, BEHERE RIS YA A B U HEAT 45 R A AL, WAL R ST
“RPERET RO U I K AT YA B H AR B R A . BT R R R B B 2E S A IR AL
SRR KA T R 28 R R MR SR AN TR, B AL TR R R 28 U R R B B, Ok A 0 o o
F A ERBE T F AR, 17 0 b A 48 5 K 8 AT 95 AR T A, RS Th e g A 22 5 S UK
It e 15 G i HE A MO A B T AL A, dE— 5 N Tk i is e i, AR 2
KA TG GG B 22 25, (HRVAOR B, sUHYE RIS YR BRI S 32 25 07 o IRk, # 57 5O RS
5 Y AT PG A S AMEALH], A8 N BEIE A 3E S, 88 BUR A R A5 L, T 2 25 M
HMET JE I (F5 47, 2005), TTAb A5 &R R 12 2 AR A A MEE I “ VR 3R AR 7 T HE R I S T

AL A = B PM, s VR B i B ARAE Ry s RS YA B TR AR . B
S, BE HEESE R AT YL ih BT 45 4 e b 4 o8 R iU AR R A A = AR TR AR ), VR T
FRAS B IX 3 CGE BRI AL (7=t (GDP) W15, 145 2% B R 6 48 Sk 3 BE A T3 55 58 T <)
H B RML £ AR, A B 5 R S A5 25 T A 1 B fie RAMEE AR o™, sl 2 T b 4 352 A
AR 1B 5 TR A, BT b A 45 43 28Tk B RS0 Y i HE RO (U ), SRy b 4 5247
22 SR 1 235 R T S B R 2 AR A, DT R v ot R A AT B R T RS RN A
WK, AT B, 2 R U B L [RIR LR ML AR, E T A £ X CGE #5780 %) i 5 2 K<
Jit AR T LS A (AR B, O st s RAUA AR S AMER R i e St 2 5%
5 =, PR BB O T Y S OHIR B A7 B R 20 U T B AR, 5 B AR A R
R EC B A S A AR, RYAAME LUE I R I, R A A A M AR o B AR R ) X
] (B8 “ BRI e KAMERRHE” A B, SCS R T 20 e TR . % BT bR 2 SR B FR 1,
MRS =l B CHERICRLER ), 38 1 AR [7] 5 325 FR 6] E A s M2 X TR G TR B o 465 DU, PR 5% i ¢
FEBE AR B AME R o 1) — Lo 5 P AN AR HHE SR (R B PES 300 B 5 5 ), %ot LR
JE R0 0 R A T R AR U

() B B

AR SCHERRHE CGE R SERE L HEAT T el Ay i . B pt S R0 e E 20k g db 4 &
FERE fm HE R 0 2 55 45 44, RE R 2% O S B ¢ i K il 1) 2 RS0 e i 2 SR IR, 763811 I
B, B e A AR R BETIR B T B A 81 o < BEVR R 48 7 o UL, R AR REA Tl AR 2 V5 Y
16 FE B R BIAT Y, 91 T ARAT AT I HE RGN Y 5 M 1 25 55 91 by 4R A o A BB L, A
B IE 7l B AR 0 3 2 LA AR s R R R i HE RS R B AT VA I O — 28 AR SR 2O AL s
2012 4F 42 AT AT R A I BSAR, HEIR A R IR R SR ML O 2 8 ¢ R 3 FF
) AR R RS B T IR S5l AU R A AT RN S L A 12 SR

AR B FE A 7 T A UM AR 5 S HE O R G R AR A T SRR
B FZ R IR T R G HOW FARAT s A B E 2R R TR R Z MM AR R RS

O KBRS T — A AR FAA AL T ST ILE QT AR, B AL 76 s R A5 Jerh 548 T 40 A CE A SO, HEBUR R, 15
ELIE 81%), T AL FIG B RENS S8 A IR BIAL 55, tRE= A D[R RN o SR = b e Tk 3 KO 24, UMAE T —J7 vy B0 DL 58
VAELF bR, TR BT I ARAR R A MEAESE .
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LY FOR I T A AR rp ) 8 Pl 8 OC 2R 5 T QW HE RO B SCTT 559 B RO TS G 5 )
AHOC I AZ B OB SR AR, 2012) o FRTRI IR, T T 8 S 23X b it CGE BB AR 7 15 B i) AC ¥ 23
BT R PR R

1. A=, A PR R R 250 ( Constant Elasticity of Substitution, CES) PREUFN HL &y 45 ¢
(Leontief) R AL = J2 4R B IR L TE 1 7= 2l Al (DL IET 1) o 56T b [ H i RE I8 80 75 5K 1Y W Ry
iF, 5% e P 1 5 A7 B 3K (Xie I Saltzman, 2000), {f FH CES oR B0 HE S 47 T IR SR A3 R
fg g E A, (D), HABE 1 CES 2425l B™ iy BLEY G AL 7= R g 4s o

1pi
X sy ¢
Za( » )] (1)
Hoih, XENE, 565 i 77\ B BETRIE A X s, M BETER h(& E P Sy ALk O 5 2 A R ) FEAT I i B #EA
i, h AR R AR IR 0, WIS EG A, WHEARSEG p S5 HRIEYE 0 H RS

BT F Ko = 1 — Ui

XENE, =

pVasd:
Leontief
| | | |
7Rl - PR N BETR =R
CES CES CES CES
| | | | | | | | |
Ef] piiu| Ef] p:iu| R FiH RBA %53 BE
CES CES CES

Ey || 0 || B || %0 || = || %0
BE1 &=%8

2. 15 Qe HRIC . A A AN R AR S RE IR BT B 2 77 A R B T5 Qe W), B4 CO,. S0,
NO, Hl PM, s 55, B R TG 50 F 2 WSk . B, CO,. SO, M1 NO, WIHEL 48K [ A7 FiE 2%
AR PO R AT AR AR T LSO, 91l SO, HERCR HI 3% SO, B, BIARHE AL 71 g
R 5 B T A, SRR AR 5 ATl 3 T B K P 2E 4T 14 B (Lee M1 Zhou, 20155 B8R VT 4%,
2016) o HEAFTALAE i A8 ™ AR 9 SO, HECEE SF TZAT Ml 25 T Ak 4 BE IR AR 5 4% 1 3 iz
9 SO, HERC 7 AT IS Il H AR S HCZ M, #R A, 2300 i X (2) F(3) 45 15 2255 1R 89 SO, HEK
S DU DA 2% A HE RO 22 A, PN SR B R T 2 A BRSO, s (4) Za o

EMI_C, =X, xEMIF_C,xCLE_C, (2)
EMI_C,= Y EMI_C, (3)

h
EMIT_C =) EMI_C,+ HEMI_C+GEMI_C (4)

Hor, EMI_C,, i Ae A REIR h BN ATL i 09 SO, HEicE, X, AT i (oA RE TR h A HE,
- 100 -
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EMIF_C, ML A RETR h 189 SO, HEUN 7, CLE_C, MAT V. i W& AR S8 EMI_C, AT\ i Ay
SO, HECE; EMIT C A p= Fgl 2 i % b 9 SO, HERE i, HEMI C R GEMI_C 43 1)k 5% i€ R
I 2 S 2000 SO, HER . ARG, FEARE KA PM, YR IE 5 SO, HE O B3 HE Y PM,, W75k

3. BBLE ML . LB B (BB J&—Fh LAHE L 3 25 S R Y SO, A B 48 B K S35 e i
IR B . HAE Wy ORECA] LA o3 g W s 55— F 2 72 78 2% 37 55 R (Dissou 1 Siddiqui,
2014; Guo 45, 2014; AR Wt 1 5557, 2015), BV 1)tk A e I8 458 H 5 ik W 28 — FhO 78 248 7 S 15 1k
W R 48, 2012), B Ak Ay BEVE A= = B AE M, AR SO, 1 HEBUR ti 5 A RTER SRS
P AT B, BT e W HE R A i S8 A AR WSO L 5 0 A R R AR, Bk A
RE VR 2%, 91 30™ T R, DT A TS Yo A7l 7= B, A 80l 20 305 Y W HE ik Can SO, HE T
) o WUAR SO B BEAE MR TR T R R 1T o B0 S TP AR X S PR 1) SO, HE R HEAT W, 8 E DL AR
ARBHE SO, HE T2 B0k HE O Ak S HE Rl (RP [ 32 3R B B X)), I DAL R AiE Bl 3 Al . A 3¢
B B A FHALE =X (5)—=X(7) frs

P,i/,XQr,h:Pr,hXQr,h+STgXQ,'hXEMIF_Ch (5)
P:.h = (1 + tf,/l) PTJI ( 6 )
ST, xQ,,xEMIF _C
fy = 2, — (7)
Pt.h X Qt,h

Horr, Pk e WA REVR 1 B0 S BRBLIN A, P, ok ¢ ML BEVR 1 AN S HRBLNAK, ST, Ry ¢ WIHBL (5
Xt SO, HECRAR W), 0, 0 ¢ WAMLATREIR A 1 K it (R0 48 & B Ak FBUR 9 755K ), EMIF_C, K
LA REIR 7 () SO, HEBL IR F, 1,0 ¢ WAL A REIR 1 B9 AN BB

4, B A DR R whis B E o AR SCROHE Bk 1 2012 AR 42 ST T B K, 2 E
Hi DX R A 2, BB AAR JE (G THE )M CRBRIR AR ), DL (E R &Mt &% RS
AR ) (2010—2017 47 ) 5 B S H00E @ Iy T, 203 (MR AR LM £ 252 MR iR 55 (2012) B 81 Wt
837 (2015) FIZEZIH (2015), fb 47 8 U8 ] 25 18 58 M 2 % Burniaux fl Truong(2002) .
Fashn(2015) Fil Wang %5 (2015), B W4 584 2% 8502 2% A1 58 55 (2012) FHBR 8 5 A 5 537 (2015),
SO, Helit 2505 % (b LA BB K S5 B Co, HEUR B0

A S 3 1 B v AL 2R U A AT R B, [ 3R AR X SO, HE AR fR 1 5
SRIG, FILFH PM, s YR AN SO, HETC A A S, “HEST R Rl B Bl i o5 K7 F 19 PM, VR AR 4K 5 77 1
e 22 18] ) %ok 97 56 2R, i 0 o RST5 S VA BRI H bR (L RS PM, ;S 2 68 T30 H s A i
SRRAE) B X Y ARG B U R AR TS PR B LS AR, IR — 2D i i U E AR T A%
O3 AT 8 D HE T

= RS R RS

5, BB TS S BT 55 A8 o ) A0 48 S8 MU SR T4 59 4% 20 28 ATk 1 7
(GDP)H5 0 Fi5 Ge s HERCR , b b 1 S 2 57 A B9 45 A8 PR D HESE I 412 BE R4 30, O D e R

© N ST PM,, TR ERN SO, HECEE I E 8O0 R, ASCIMEE T PM,; IR RN SO, HTSCR (K X7 (W A R R ECH 0.98),
X, FA R TR AE ROy 1.84; BUAh, BB BIREACKCR IR A (2012 4 2 A, B S H IR R 5 2 R R AR ), 2013 SETTIRH
PM, 5 W FE I IE QISR A SO B T S AR BE RT3 PM,  SPIWREER AL E 43 LA SO, HECRE R AL 43 L, W LER M1 1.70.
MR R ZE, ARSCHN 1.84 A1 1.70 BIME 1.77 J R4 7. BRiG L, Fe el T b A RS YT B R T 5 B A AR AR . (R,
PR T I3 TR LI ST K TS T IR U CAIN S o PR e 8 (R 7 B e S SR RADL S5 SR ONTIT S PES B, BRLE, MIX AN R SC 145,
HE A TR BT S IR B SR ) — N E A K

* 101 -



M PZHFF 2019 FE 4 B

AR B S AMATR SR AL L BR

(=) TG RHEROAR IR I T o Dy T 25 5L 77 FIH 9 0 1100 R TG S H A9 BT ik 22 53¢, A SO
TR B XS ST SO, HEMCHI R R o AN 2 B, sl AR B, A 0T A TS Bl HRERCR B
OS2 BN, H BB N 7% I T SR HERCR [ 0.36%, Az HER T 3.37%, Jim s HECR 2 AT
0936 1% o XKW, 15440 B B GE T A TR IR 0 T RO SRR, el AR R
P2 4 A 0T 3, 182 0 i HE AR MY AR ™ o B RS B T B S IIE, R E I S
it A5 77 BIR 7 5 7 A2 ) “ APEC ¥R B S 887 FIAR AR 1Y “ 23 1R o

11 %

3% 5% 7% o
0,
??F 0% —0.15 9 ' ' | | -
—0.26 % —
fﬁg . 0 0.36 % —0.49%) -0.61%
— 0 o .
—1.46 %
72% L
—2.41 %
73% L
—3.37%
74% L
—4.34 %

5% |

WD WA —5.30%

—6 %

B2 #hE TEFMEHREIT SO, HEA LR

() SATAL = AR AL A3 BT o AE SRR B £ £ /80 45 A7 oMb 19 B 5 FH RS, AT 3 35045 A7k ™ 1
W 3 BT BB vh i S A AT R AR B o 25 R R, AR OB B S A ATl 3
RS TR)RE R B o BN, SHBRBEIE N 11% B, A R R ARA R 3z nlk 3y {36 1 A
GBI TR T B, BRI N 12.33%.5.63%.4.13%.2.4% . 1.78% .. 1.63% Fil 1.56%, % i1
T 1.5%, 33X 2 PR O X S04 7l BE Y 5 B8 4 e, MEMSCBRBE 5, BB R FH A B e Kk, 34k
AT AR PR R O, e AN, S S ™ H X B Bl AF A S50, 3 1T R 5 Ml 1 B D 3 A
IRA %

() BSATM TG YW HE 3BT o 1] 4 BEPLT BB oo J5 447l 1) SO, WHE R Bl 4551 Wow, Akl
WG 247 SO, HEBOE A AR R B2 1 B (BRSO A8 ) o B 4n, e B 11% i, Al K
SR IS SR A b 32 b AR BER Y A SO, HERLN #5 R B3, FEIE 43 BN 14.25%.5.77%.
5.64%.3.94%.2.24% 1 2.08%, FE IR ML 2%, 33X 5 447 Ml FR U687 25500 2 X6 07 1Y), 33X 2 PR Ry e T
58 85 AN () S SRR VR AR A M U B A 25 5o (SR 1 SO, HE i bl 5 i B AE WG T 4G i, 3 mT
i 55 A AR A B R AR 32 A AT s HE B B A K

(D) FEZATALI ™ . GDP 512k S PM, s ¥ FE AR AL SRSy B o o R 54T AR WSCBR B, BEAIR T 47
Mp A2 T (GDP ), T T SO, HEi. % 1 3t T ARG EL b K F T~ B2 47k
W T ARG DL SO, HEUE AR AR DL (%) 5 33t SO, HERUFN PM, 5 e B AR Ak 14 i 46
PR, 53 R R R b s T B PM, s YR BE AR AR (%), M OB A R 1

BT VR, S 4T R E BB bl X R A PM, s W R . DA RTTHERE 2015 4F
PM,  F-Y3 BE (77 pg/m?®) S Bk, SRR BLIE N 10% B, A7 M AE 0™ 11.19%, BB AR ™ 5.12%, K
SR 3.73%, KA A 2.18%, 12 K MV AR 9™ 1.61%, $ I LR 4R 980 ™ 1.48%, 4@ 1H &
AR 1.41%, SO, IR FHE 4.77%, PM, s W JE AT B 8.44%, Xt R 1Y) GDP 4F41 2% 0.093%. 1% 1% 5t
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B3 mBtmE T &7l R s B4 ®BHETHTIL SO, B HER M

1 ORI BL vh s N GDP 350, BV R X R S T 5 S AT 25T A6 AR 1 BEE  KAb
bR ifE” Qb il [ 58 AT A BAE S5 ) o B, M ER B N 10% B, 2020 4F 5t HEFE PM, -
rue BERE 224 50 pg/m’, i E =T, 2016—2020 4 644 1 422 37 B KSR BRAME AR e L BR 2 318
29.534 1250.31.602 15T . 33.814 1475 .36.181 /4. TCH1 38.714 47T, 3= 2 I H T 2020 4F 3 HE 5L
PM, s V- 354 3 R [R) 18 42 1) B (g/m?) T X6F B 45 4F B 114 B8 e KAMEE bR " (B ({2 78) » #

F1 BB AT TR R HEER

5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15%

A -5.52 —-6.64 | —71.78 -891 | —10.05 | —-11.19 | —12.33 | —13.47 | —-1460 | —-15.73 | —16.85
P -2.55 -3.07 -3.58 -4.09 -4.61 -5.12 -5.63 —-6.14 | —6.64 | -7.15 -7.65
KRR -1.80 | —2.18 256 | —2.95 334 | 373 —4.13 454 | —494 | -535 -5.76
Rl -1.08 -1.30 -1.52 -1.74 -1.96 -2.18 —2.40 -2.62 —-2.85 -3.07 -3.30
iBHll. -0.80 -0.96 -1.12 -1.29 -1.45 -1.61 -1.78 -1.94 -2.11 -2.27 -2.44
LR -0.73 -0.88 -1.03 -1.18 -1.33 -1.48 -1.63 -1.78 -1.93 -2.08 -2.24
&IRIBIE -0.70 | —0.84 | -0.98 -1.12 -127 | -141 -156 | -1.71 -1.86 | —2.01 -2.16
GDP % | —0.046 | —0.055 | —0.065 | —0.074 | —0.083 | —0.093 | —0.102 | —0.112 | —0.121 | —0.130 | —0.140
SO, -2.38 -2.86 | —3.33 -3.81 —4.29 477 | -5.25 -5.72 -6.19 | —6.67 -7.13
PM, —4.21 -5.05 -590 | —6.75 -760 | —844 | -929 | -10.13 | —10.96 | —-11.80 | —12.63

E: GDP BUJAR B 3 A/ NG JAABKI AR B 2 (/N

() Bt R I WA HE T A AL 23 BUAS I 3. b SCRCL T T b 48 Bl 58 i 40 A BRAT 55 1 0L
A BL 2 BUAS (RPN e KAMERRE) o 32T R, FRATTIN 58 5 e B 3 [R] v B 0 T 1Y — b Bl 23 BUAS
AR SCHET 2010 4F 42 [ 30 A48 63 30 AT AY DX A ™ RS T 3 B A 2 IX
CGE FERY, ¥ 52 BN 52 AN SR BUOK 05 YL i B i i 5 B 28 0% A AR R TR S, T ad

O AARE SO, HEIRAE AR FA ], K PM, WRIEFEAA AR o
@ A3cie =07 WA AL E 4 LA TP K FIE N 7%(2016-2017 FHA64E GDP WUSLFRED « EUE W ARSI LS & B &g
FENG 22 DUR B Al KK T 2 T 2, X R SO B A A AN AR R SR (1 — T 4
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B BE ph il B TS 2020 4F PM, s P23 BEAN R TUB H AR T = 7= th sk, iy e 3R A% = ok
SORBIIHL AR . 3R 3 91T 2020 4F I HESE PM, 1 Xk B A [ U9 42 ] B AR (g/m?) R X iz
(9 UL 23 A HH I L (2D

pg/m’
80

75 R
70 |
65 |
60 |
551
50 |

45 |

40 “15% ——14% -x-13% -¢-12% S0
HE T :
N —x-60% —e—50,

35

2015 2016 2017 2018 2019 2020
5 ARMHETRIEE PM,, FHIRERBRHE
x2 AE PM, T EIRTEIERKIMERE
PM, PR 2016 4F 2017 4E 2018 4E 2019 4E 2020 4E
60 17.655 18.891 20213 21.628 23.142
55 23.586 25.237 27.004 28.894 30.916
50 29.534 31.602 33.814 36.181 38.714
45 38.483 41.177 44.059 47.143 50.443
40 44.462 47.574 50.904 54.468 58.281

WESR 3h 45 2 X 35 cc;ﬂﬁfﬂaééﬂﬁw;iwm TR R R KA H AR (PM, s V- 3506 15
Wil B AR T = HIAL S A, AR08 75 T DL ELREIR L 45 T = b A2 2 AR SCIA Sy, BRI
“EA” TEu%ﬁa{iﬁi,h\%wéﬁﬁiﬁmﬁ PR Sy e /D3R ) 1K) (B3 45 R 0 1 249, BT
AXE DA AR SR ) A 55 5, VI T B S L At S i PR 2 M o AT R AL o FE T
W, A S PR N7 i IR B AR A R ME B M 1 S S HE L

x3 AEPM FHBRTRERLARBGENINS A

) 2016 4 2017 4 2018 4 2019 4 2020 4
P, Hi dese | REE | e | dest | REE | e | dbnt | REE | b | dbat | R | ddb | dbat | R | ik
60 3.318 | 4.168 | 13.645| 3.452 | 4.026 | 12.083 | 3.874 | 4.142 |12.222| 4.344 | 4.517 |13.343 | 4.491 | 5.284 | 14.735
55 4.466 | 5.577 | 18.269| 4.654 | 5.392 | 16.190| 5.229 | 5.559 |16.387| 5.841 | 6.098 |17.893| 6.051 | 7.134 | 19.763
50 5.614 | 6.979 |22.856| 5.858 | 6.754 |20.270| 6.585 | 6.976 |20.527| 7.345 | 7.682 |22.420| 7.618 | 8.983 |24.757
45 7.410 | 9.141 [29.944 | 7.744 | 8.853 |26.587| 8.717 | 9.171 |26.951| 9.685 | 10.173|29.446 | 10.062| 11.890 | 32.500
40 8.471 | 10.405|34.081 | 8.861 | 10.081|30.286 | 9.980 |10.462|30.711|11.066 | 11.650|33.551|11.511|13.612{37.026

© SECEHILRI A FEF L, W T ZL5E RS, SORBOR ISR R IR B LR AT 2B F O, DA i
AT AU BRI S X CGE BURMEMH I S0 FLBEAE 03 R, T 57 2006 JEIE AR B bt — M 5% 8, 7% R S
A PR A
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XA T UL 55 =l i < 44 SO 5 E TR 4, E mUEEEE 2020 4F PM, s HARIRIE N 50 pg/m’
HYPE 56 T, 2016 4F 5T AL [F]3E B A B AL 23 Ay 35.449 425 GRrdl . R EEATAL 5T APl 23 LA 3
H12R 22.856 14.7G.6.979 4C. TG 5.614 42.5T), R IL, %1% 5t k48 R AR M T R 19.851 42
JG(35.449%56%)

fHJ, U R AUAR I Z AR S 0 I R S A 22, ) 3 B 9 s A 1R ) 5 T 3 i 3R AR S
P —Fh O SE A IR B AR E . B, PR 48 7 B B KSR B B e PR
FH, TG4 B A B L ot RS L (R A B2 v AR T 2 R RN, T2 R BOR B ARCAS T R VR I,
R KA B AR T, WAL SR BT B AL 2 AR B /N 5 B[R] A H R I AL 2 Al
ARZ AN, HULAEE R L, A0 B A BN A B i R AMEARE” S LSS — =k “ & L7 S T
HYAEL, bb st e 2R [m)A JS L2 AR SR Lz 24 07 AL 570N

R AR AL B T S S 0, 7E BUHEETE 2020 4F PM, s HARWRBE R 50 pg/m’ (191
T, 2016 4FFRE Fi K AMERR HE R 29.534 20 G AL 48 B A BB ), R UL, 8¢ 5 KA i
THE A 628 B AR ML R BR 9 16.539 42.96(29.534x56%) , B/ T 5T 3 4L [7) 34 B WL 2 Al
A1 19.851 4270 T FRAE.

W PRI B KAMEERR HE” AE Sy 1R, Wb 5 8 R AR Y B B R RAME AR UE” A
PR, B A R (B FBREEAR T ) o B, AR SCHE R B M AR I X TR X AR, HL B R R
A e K B b i A OC T 0 R, L S0 B SORIBOR & R R, LT LR GB R, IRATT AT LA
2020 4 5T HETE PM, V-1 BE AN [ P 5 1) bR (pg/m?®) R a1 648 17 422 52 50 A A A S AT e
M AH X ] (f2o0) (W3R 4),

F4 TEPM FTHEHRTHIEES PESIRAERK E

. 2016 4F 2017 4F 2018 4F 2019 4F 2020 4%
PML F AT
eRo| PR oem | PR | e | PR | bR | PR | R [ TR
60 17.655 9.887 18.891 10.579 20.213 11.319 21.628 12.112 23.142 12.960
55 23.586 13.208 25.237 14.133 27.004 15.122 28.894 16.181 30.916 17.313
50 29.534 16.539 31.602 17.697 33.814 18.936 36.181 20.261 38.714 21.680
45 38.483 21.550 41.177 23.059 44.059 24.673 47.143 26.400 50.443 28.248
40 44.462 24.899 47.574 26.641 50.904 28.506 54.468 30.502 58.281 32.637

M REEAKFRIGEETIMEIRERFELR

TERRAE T U HESEA W) R AUER I TR WU H AR T A0 %46 2 1 PES SO ARIEIX LG, A
PR AT e 0 5 T AR SME © fU(EL” JE A L E— 20 2 AR 5 TR 3R 52 M), AR Al AR5 i)

O X BRI IR T SRR TS QAR BR A (IR SRS AME I H B R B - A6 48 1 B SO R B2 o B o 11 T (SO, T
i LU I 81%), T2 AR W ) R8N £ 5% B RN 2 85 R I OL 5 BT A 4 S v B A1 B W AR A M 5 RVA BRAE 55
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Summary: With the 40 years of rapid development, China has made extraordinary achievements in eco-
nomy, but also accumulated a large number of ecological environment problems. Especially, a high incidence
of air pollution in Beijing-Tianjin-Hebei(BTH) , which has high social sensitivity and concern, is the focus of
China’s air pollution governance. At present, because of the lack of effective incentive mechanisms, the joint
prevention and control of BTH’s air pollution is difficult to promote substantially. The mechanism of pay-
ments for environmental services (PES )is an important means of ecological environmental protection and a vi-
tal endogenous incentive for transboundary environmental governance. The absence of the basic study of PES
for air pollution governance (especially the determination of payment standards)is one of the important reas-
ons leading to the dilemma of joint prevention and control of air pollution in BTH.

This paper establishes a CGE model of air pollution governance in BTH based on the Opportunity Cost
Method (OCM ) , modelling the effects of cutting industrial capacity on economic output and PM, ; emission re-
duction by setting different sulfur tax shocks, and quantifying the payment standards for air pollution gov-
ernance in BTH. Firstly, this paper puts forward the concept of “theoretical maximum of payment standards”
originally based on specific causes of air pollution in BTH; secondly, it provides the payment intervals that
Hebei should accept under specific air quality objectives; thirdly, a complete framework of determining the
payment standards for environmental services of BTH’s air pollution governance is proposed.

This paper finds that: Firstly, cutting the industrial capacity of Hebei has great effects on BTH’s air pollu-
tion control; the PM, s emission reduction effect differs highly depending on industries, and the means of pollu-
tion control should be chosen precisely based on the structural differences of industries. Secondly, the “theor-
etical maximum of payment standards” based on the hypothesis of Hebei’s governance alone can be used as
the upper limit of the payment standards for BTH’s air pollution governance, and the lower limit can be de-
termined by the “theoretical maximum of payment standards” and the “nominal” proportion of Hebei’s sec-
ondary industry; the “point value” of opportunity cost under BTH joint governance can be used as the refer-
ence of the payment standards for air pollution governance in BTH. Thirdly, in addition to the above, we need
to consider multiple factors such as functional orientation, economic disparity and so on to adjust and calibrate
the specific compensation amount dynamically.

This paper constructs a complete framework of determining the standards of PES for BTH’s air gov-
ernance, which provides a theoretical basis and technical support to accelerate the substantive process of
BTH’s air pollution joint governance, with important theoretical and methodologically innovative significance.
The paper is of great policy significance for improving the ecological construction system and the air quality in

BTH as soon as possible. It is also of great significance for air pollution governance in other key regions of China.

Key words: air pollution; PES; standards of PES; CGE model; Beijing-Tianjin-Hebei (BTH)
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