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Abstract: This study considers China’s potential CO, abatement and its subsequent impacts on the aggregated GDP growth. Based
on a specified macro-economic model, several alternative of Chinese CO, abatement were development, and their respective
impacts on Chinese GDP growth performance were simulated. As revealed by the simulating results, a reduction of 0.2 percent in
the growing Chinese CO, emission would bring about an annual average GDP growth rate of 7.2 percent, and by 2050 the
aggregated GDP of China would shrink by 5.12 percentage if compared it to the scenario without abatement. Moreover, a reduction
of 0.5 percent in the growing CO, emission would reduce 12.4 percent of China’s total CO, emission over 2000 ~ 2050, which
would also reduce the Chinese GDP growth rate to be 6 percent per annum. Finally, if the Chinese government increase its
investments on education and R&D by 0.5 percent of GDP, not only would the negative effects of CO, abatement be absorbed, but
an annual average GDP growth rate of 11.6 percent would created through 2050.
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HEWERRAT 2K, FA BB X CO, MHER RI1THE, 72 Bl U4 W BT R & B 22 8 B 8 T & 8
FHH/E"TY, PEXRE—TEBHEK,2000 FEABEEEANR 07410 554, (U0 Y4EH R B KT K
47.5% ,0ECD EHM 15%, £ HM 8.8%"" . TARMYHEMETER D CO, K BRRARTITH, Bt i#
BAR#EFRLH Co, BHERFIRBEEMNEERM, MEEXMRBATR ARG TR XK
HEEMREARIELE N CO, BHEWMHMRABRAI LS 22, FREALEKAZRERAELSRABEYUEE G, 2
B B SRR AR
1 HERR
1.1 RELH

25 SCAR B Pizer B4R 75 2 BT (State-contingent ) B %" 1 van der Zwaan 2518 Demeter B ™ B T A& W&
BARBEM Co, M MR, REERH I MTEBEHERAR . (DEF THEE, Q)KETHEE, )BT
BRI, van der Zwaan HES BN EMREHFER P SIARNEER#L  OERALBEEI-TRELE
EREUERY, FRSERPRE, BTHAFEEER” " HEFNSERPEBETUT 4 4 %#: (1)
BEAGERYIMEREMA AR SRR, XETUGRENEFERZ—HWA N T AN 2 58 KKK,
QBANKENEFRE P MEANREAEACTE. Q)ERBERRZEFTHTHELRE. 4)RAGER
FTREREHSLEFTRZEMNRR, FFWERBEFREN TR AMELEERTFRSER™HZEHR
R, REHMENMEEAZ Y N3 MESR, EULTER SHBREAERMTR2ER, BMERNEHINE
1 B
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Fig-1 The structure of the model
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R XE AKDHYIERA, HANDRE, L NFHS, « AREBREME, ¥ FAARFHEAME
o WAFBBEFHH,MBEAFORLY—BATEH, TRLE:
K =(1-0)K,_, +1, (2)
KA, 0 AEEFIAR, I AENERE., BHABRHELIN E—-HENREASTST L—HBREEL
FaIFAEHNERE E—MEBEREZM. HPENSREXTHE L GDPHHILE 5 RE.
I, = 7Y, (3)
AXERAESTHBEREMACYRREFTH I RLR, EHRBEL T 27, R REREA 5 LDFER (
AW EN N 10% L6 ERFHERROFMT BRI HENEEM 10% . EETAADBRAHEET
Mulligan % #9 A J7 B¢ A B A B A 351, A A1 B2 o 5 S0 35048 S WSk ™) B DR S 2 5 o S ek e I 5 048 43
A

H, = 0.2164 Inl'", - 0.21308 (4)
HPHERAMANBORTER, B GDP WRE N 9, — i, TRH .
Iy =Y, (5)

HHMEHFN LR AY HH AN FDETRAY BERMKN, ARHSBH AR A HR T
FAT WS MBI 7= 8, BI7E S RS R RA SRR B, AL, BT #k A RS
A MBI A Z B WX R ;

o = (s

HA, e o R, T, A S T2 MM LR RE (C), D, HIEE EFF 3°C/E GDP
BB . BOEBRF Co, B ER B SRR FHEFE=ERW, sishkSaEmR A B—4 R
A B A AL R B B AL OB R B

In(A4,) = In(4,_,) + v,exp(- 8,t) : (7
KA, y, BEHETFOMBYEE, 5, FHFHEP R K BHETNL, §

MARTEEH MG ERSY, AR Ramsey B AHEH, BRAEHNBERELA LT H B — ?

A~ B3 45 T B AR S IRURR RO A ?

: , CINY )T
U = ;(1+p)'Ni”)£———%~—)—— (8)

1-r7
KA, C R BRI,V RR: MBRMEAOE, BRI C,C\ -1, | BRZESEHEBHN.
1.3 AREpER
SRTFRAERKRZFSHRALH LB, WILHAFENEAIT R 2 MOXTFRIBRREEN
AT, AU HER T E 2w, X EEEHS S ERTZRM, Lk EERRABHET W
REHEE R BB A P =, M AR SRS W B R R T RE L IE R BRI 2 R
A AR A B RER, TUEERE Bret co, HEE £ mRBR

(e) Ai“)
El = U,(I—HE)Y,(W (9)

Ko B4t MEHRES SR, ERIMEZAN, p, NWBUKREEFITH CO, MPFHE, Rk

(a)

Y, 37 ) T R RS RB R BRA RS 25 CO, HEH R E R 51 R A

R(ASFRE)CO, HiRZ M.
E = Ec, + Ef, (10)
Pizer (BHERCRE b 887 th OSN30 o, RETFAS BB LR
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In(g,) = In(o,_,) + 7,exp(—- 8,t) (11)

AF, 7, AHHBHATHRMEERE(GRE), s, BHFRBLES BB KR EREL, XTRER
G — R FLRS R BRI Pizer B9 T HEZI X .
1.4 FTHEER

FRFHKELAALFRATERABLEHNERRANEFRENTREGTH, ANBRELTRR,
FrpEpl Rl A P HRH R CNE

(1) L ARBEMIELARENER THENEENSEENREL ALTEAES—TAEREY
BERER, EEALTEP RERRE-ANEER-THXRRX HE-EN-HRERYFEVEREN AT RE . &
FHREEFEEURRAIEWEBRIEBEW, A NHERE CO, 4 R 480% B T4oF BB R B8, B3 A8 55 4k
BEARG)TUTREAGREEER .

.Y, AY)
A

R AIC)
RPTREFNELREABREEBENERRESET CO, BN FRMR, ERWR S, INNELR
MEMERAERRERAE, AR AGE A RB B N BRSEEE.
N, = F,/Apy (13)
BRIRE A > HAL A REIR BT A K, FAELARBIRE A K,y , 4R 37 FLE ML A R AN 38 46 A SRR B9 BE 4 43 81
H M, M, ENHXFRTHUTIREEY

(12)

Kp(t) = a,F (1) (14)
M(1) = b;F(t) (15)
Ky(t) = ayN(2) (16)
My(t) = byN(t) (17)

S, ap, b, 4 BIALE BRI B0 VE AR I FUT B UL B AR BRI s HIREEG, ay s by 450N AEALT B

WA RO BT AR R BT LT B MEOREE . AT BE R AR K FEMBEA K, AT RS
XK, BUEEITHRTH, BLE .

K(t+1) =(1-~8KG)+1(t) j=C,F,N (18)

(2) THEIE THEELEBREFENLAEHRADERN R I HAEHRERE WRIAR

SHEBREFR AN TREKENEPAFR, FEEZNRECREREANSEY SERET LA —F

RE AL . INE S S

(e - 1) = g(Xp(2))a,F(t) (19)

L(t = 1) = g(Xy(£))ayN(2) (20)

Me(t) = g(Xo(2)) b F(t) (21)

My(t) = g(Xy(t))byN(t) (22)
AR, X0, X, ()RR AR AL AR BRA 7R BRREBRAE S22 THME, TR
%
Xo(t +1) = Xe () + F(1) (23)
Xy(t +1) = Xy(t) + N(z) (24)

B g )ERRAREFELHIBGESRA TR, 5 o -1 WERTHEIBRMER, EHATHE
I BEARRERS
g(x) = goxa—l (25)
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Ir=1-a"' (26)
R, FREREEFTRENAH TR, NKSIEEH AL, 7 Demeter BB o, 1 F BUE 4 /™ A I
HE MRS, XBREN TP RBMEAR ¥ I XKL TR, RHEXMEMN ¢(-) = 1,8FY,
g(x) = goa*™' +1 27)
G IEEREARE 17 () RMEBE (1) 1) = I(2) - (L(21) + I,(¢) + My (2) + My(2)) (28)
B YG)BFITF R (), IR AN 1.(0) Ah JER T BN RS L) 1, (1), UK
HPMBEXFRBRETHRA M (DR M), BEERERN:
C(t) = Y, = [I(2) + I(e) + Iy(e) + Iy(t) + Mp(2) + My(t)] (29)
2 #EBBMEE
2.1 EMEFRREH
AORESKE y REENLTFSH, W Shen W ERFEADBMEH™, PEBMHGHSS5HN
56% ., FECHEAZBUHES, A\OWEFLE FABSE, BRERKWY 60 H, FENFTHEEXZRELET
R, BRREAONFHS5RERAUESE TR, HESEREFAFIESETRNERE, BiEExt
FRBER R EEREPERBES R o, v, ENBUEA 51 0.818,1.8001, HE R AN R R AL Z5
AEHEHHEBINS , NE p RYARAEHPH — S35 DICE B H, EHEFAHERS R —,
HBUEEE R EASS W84 Fi7E 0.043 ffiE. 7E DICE AEH HAMHENNE - REAFFHEESHZ
—, AXPRAZEANRTHEERERNEHE,BUERN 0.198, FEEFRHBEMKE v, MFHEF
WK BRMAEAEAL 6, FF L BIEEITHEN - 0.00354 1 0.000218; HESHAHFE - EHRER » Y ERE
HHEREAHMLE, EHEP BEX M HEREEALR, FHR 1981 £ 1998 FEN R TR T HE
0301 ERERE, HEREER p, YVENHEFRESERFHWLE, KEYANRENBESH, —RBE
WEE3I% ~5%2Z0, BAKFER . AER-EFEALBPRRANTE,REXH 2B HERBIARER
0.13,
2.2 SEBARRER
MERBENRE, —WRSHEEEH, HTRA DICE R h SRS $ . 76 DICE BRI F 4
KL BT . MAERSBEMM R E R, HBEN 2.9, XS5 LITE™ .
BE LA ICHIHM GDP KR D, BEEEH RASH, M OECD KAkt co, HE &K 2 14,
BEEF2.5CH, PEH GDP KM% 4.7%'”, Nordhaus, Pop 1t H B 2090 £ £ RSB L F 3°CAt, £ 3K

V3 GDP KK 3.6% , M KRFEETE 0 ~ 21% 2 /™, FH LR % Y SR - A B 3Cht, + HEg GDP ERA N
5.5%.

2.3 THEEREN

LERBLFEAMERTRES BN, FESALARB SIELGRB G A, X THESH B
WL BABETNRBEEER 1< iy <15, LARBHEANTEREE o SHEMLAEERE ST
RHBAEWIE, REER R F L) RTEE, 2T Demeter BB W BUE' , # H B4 0.008, [F5E,
BRI BERME R AR ay 2 0.002, P MBI A BB W AR b, BEE N 0.002, B #is
YRR O RERE BT AR BE by BUE K 0.008, FH¥SH o BN 1. HEEAXHFEIR I BUFRESE, T
RIEFEIWE, VEEIRREN 20%.
3 MATRYENRE

AICHIBIFTIL 1995 FHHAR, FIf 5 B P B EB R 1995 FEHBIE. % 1995 F L E MM 1995 £ 4%

RFANRFETTEA. RTHHAEEXOHREMMN R, MAFEHHERRERREW, T EWEAGIMH
VIEEED T,
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A S E TR A 1995 FERIYIE N 0.57, JHFEH Y., B GDP 345, 40 s 28 BE#E F1 N O BEEE 55
R, PR TEINREARRERE, HWE N 584781 2. RAGE K, . H THENKITES
FRARAFRXTEE, FR R BT B E R0, L 1980 45 A4 B BT 8008, 3R #1995
R 18 BIT B HAAE N 50255.01 {270, BEEARK SERFHMLEEREERNEN, HSRBRE 4
AUBRESFERHERR LH. ARP BEAREADPHERREMERERLARBOIRER, TREHERE
BB RERR AN T AR REARET I, HEHRE I, E— 1M HBERGEERENBIRE
B B RESEHERRRTHEENE, BREMTREENITUIERRNER, - RESER™H®
HEE 3% ~ 5% 8],

t BrEEHER R A AN E o, RETHBSABEN, HWERA T DICE EH™  REREY
FELEBEFTERART,ERAAFEFE COo, Hi BRI REEY 7K IE, A5 2 0.0000152,

15 3% 3 2 15 BF A0 IS MBLHE 2P LATE Tl Ak = 18] i 7K F B iR AL (0 ) S s ¥ s p B ST RE h & B BUR
EREDL, 1995 FHMERFOER)T, 5 0.763C, 1995 FHRIGREE (HE) T, X0.117C,: BER
CO, KAWE M, HYIE R 763.6 x 10°t Bk -4 .

i CO, HEM B (7 t) Ee, A MEBEEWNTE CO, B HTIEE R TAF LW RS R #1714
#1995 L9 5 E CO, HEAR % 6.9721 12 1, R CO, BHME E, o o E a9 H B R RO 0 [ L SM 3R
HEEFRNOHRE, SAE B R Hw X 0 HE 7 B, T IA b i 5732 o X HE A B AR 5 78 1990 £ 1 K -,
K 54.40503 12, t, B LAN B+ E RS HEBCE VT M WIME R 61.37713 12 t,

AT RERBRE X () FEAREHRRERE X, (¢) 211995 FAEBEMIELARBETEY
HARENVEBEEE.USEBFEENEENRERE,

4 HEMRIESER

FEXEI T SERPERFZBURKE"EERETENHRSH, URKE LFENAHER, TR
HRANBEERELSMMEUB R, XRSBEHRPSTTERANFTL, AXCHRENEUIHULTHOHER. X
FaMBRWEZERRIBERELZ I & RLEF M ®

R 1 PERETEH, R TR AR 1990 EHHK TR, HEREOHEEN 3%,

H52 FEELHEHE.2% HAKEHK F 2050 FHH 10% , HERKGHRFFHN 3%.

Eg3 TEEPLHHAO.5%, AR T HIX B 2050 FilHr 10% , HERKEHBIRREN 3%,

R4 PEESHEH0.2% R HEHXE 2050 FEH 10%  HEREBBEE3.2%, FEHAHY
KEERREXBHH R

B xR 1.2.3 WRHIE LR S HE RS R M, XHER 2 M4 WL T HEREHER
wRHBHA R, X, R ETHIKE 2050 £EHE 10% , RIEFA 1990 FKFREM LA 10%, 42
FHAREHEERTE0.1%, BHERNWSHREEKRENMSR 1| Fin:

£1 EHWRSHME

Table I The values of parameters in every scenarios

W TEEEHEE R e BEBH ERE 3 AHEESEEL A ERET MBS 2 ¥
Scenario Reduction rate Reduction rate Investment for Learning Uncertainty of Pure time Coefficient of
in China( %) of world( % ) education( % ) rate{ % ) climate change preference riskaversion

1 0 0 3 20 B] R4 3Probability 3 0.04 0.198

2 0.2 10 3 20 A] §E 1% 3Probability 3 0.04 0.198

3 0.5 10 3 20 B &% 3Probability 3 0.4 0,198

4 0.2 10 3.2 20 H] ¥ 3Probability 3 10.04 0.198

Eax FREENEBUTE, BT XBNITELR, TEESINRE Co, HIKE AW KRKY.B
ABFBEA D SRR BRI B R R AT
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4.1 FEZFRETN

SESLFREZMAEEAFAIERER, REREUE R R AT DORE R LT F 58 B+ B AR
ZEHEREERE BN, EBHRR A, CDP M KRS UREY, L —ENBSRENRES
FERRA —ENME. ERIEVY, 2FOMK LRSS, BRMEENROER, 25 08 K90 FiHFER
EF, W HERT 2 5 8 1E T 308t FF R 18 LA B,

WE 2 iR, YER—SMBFERN BRIV PEEN CDP REHEMN X 2 F N e & LR i
WHEBUR, S8R 1 AR, B 2050 47, E R 2. R 3 TR GDPHA R TMT 5.12% %0 12.4%,

MABEER BERELE OOP WAKBE, T
FHEEAHTRE,EEHEAXANTEANEEH g 1500000
B . ZoERT ANEANER, ATRAX GDP @ 1000000
B FRR 5 5 64 % , I T KB 7 S R OB (R 22 0F g oo
B K A0 S 1 U, T DR R HE 4 5 T K &

—+— %1% 1 Scenario
~&— 1§ & 2 Scenario
—&— %% 3 Scenario
=¥ H§ & 4 Scenario

o 1 ] | F I |
1995 2005 2015 2025 2035 2045
2000 2010 2020 2030 2040 2050

WIRE, % 3 50 T MAHE Gh ik & M SEIE . Yo
K2R, EAFKBHERRT L0 HBBEER M2 REWRT Cop kY
IE']B{J/}}S% ,?ﬁﬁﬂg@/ﬂ:%%jﬁ GDP Wy {h B —4F, Fig.2 The trendline of GDP change in different scenarios

0L B A A IR) A HE B T 33 48, R v HE R A0 38 T B2 RER TS S RS
m ! #Eiﬁ ﬁaﬁﬁﬁéﬁ‘ﬁ?’ﬁ ﬁ # ig Ko d bt Ay Table 2 Parts of consumption data in different scenarios { 100miltion)
B ERHLERE THR, RiETEFRE. 1% # Scenario

- ,
4.2 HHASH Ve TR fff 3t 2 LR 1 4

Scenario 1 Scenario 2 Scenario 3 Scenario 4

BALR B, o ] S i OO S o 3 9 U 2000  50529.2 5029451 4994339 52189
BB, M A E BRI, MRS TE MR E (I 2005 83739.32  83121.33  82197.2 87976.35

— 2010 136793 .5 1354368 133405.9 1458429
B3 BER), LA A HH RE REASRSF, 2015 218365.5 2157051 2117141 235674 .4
X1 2% E B ME R 55 GDP BYE R R L8, &R BT 2020 338143.9 333362 326163.4  368550.7
PITE R IR AR HERT 25 ok R, 2T 2025  504947.2  496975.5 4849195 804927.9
. . . N 2030 725051.1 712627.4 693730.4 1162517
DL BLXMABSL, IR B EARCERE T AL 2040 1316152 1291089 1252406 2125620
HA,EREETANRATMEBC L5 64%, [ 2045 1665669 1632910 1581910 2695493
At B AT 0 B R 2% 3 U 1, AT AR IE T 72 W HEFE R B 1%
ST, HEBRANAREEER,

EH—EHHREP  ERA, EHERARAREENRANFAME S o, XS F R BUEH X
BMAEAEE X TERBHFRAMAEL, REXNGNHRFSHEENRRE, I o 89K/ ZE % mw
AT BE MBI AR AR AT EE SRR T, EREFLE - EHNREBREA K
A BN, U ERESRHNENHARRE,

4.3 CO, HBCRTM |

PLFRA SRS, TS PEKRRK S0a WAHBBBEF RESTHN, BHMNFRZHEETR AL BARH
BARKVPEEHEENY, W EEZRFRBATER, HEBFEENEXERIZERGETLHA, Akt
B HER , 75 % R P RE UL i X B A BE L SERR IR R D,

WHER HEERFROER, EEMNTRBEZFREY JFEMEREERNER, FRBIBMAERESD,
HAENMBEAR, XFEERANRERE - TERNBRAE, 9N BNE, RENSFLBIKS T EE5EM N
B0 Co, Hl, BRE—FBRE LE B8 a0 48, 1R R E AT LUE T BTN B R R
ARBERBBHOTR. HRES CO, HIMMER EERHSZGT, SR RAWHBRME 3 TR,

WBERER LB, AP MR L b bR AR, B Co, MR RTERF B, HEHE
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105000 |- % % 2 Scenario
90000 - O 1R 3 Scenario
il B 4 Scenario
§7mm—
£ 60000
i
B 45000
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15000
0

B3 RGBSR AR

Fig.3 The consumers’ utility effected by different abatement policies

WRBHEE, CO, WHEBUR 8RB /D . SET , U0 5 AS 50 i v HE BOIR , B4 IR B O HE O K R, 3
2020 5, @ CO, HEAL B 295K 5 96. 11 1Z t, £ 2050 FHIAF( 145.65 2 1o WRHEREEWHE 0.2% KIS HHE
BEIE, B 2020 €, B E CO, HEB B ILF] 77.55 12 +, B 2050 4E 352 117.63 17 t, A% T AREH W IF R F, 3
2020 £ HERK 18.56 1Z t, B 2050 4E L4 HENK 28.02 12t CO, . MR 0.5% 55 DR HE, B 2050 48, 4E D HE
B LLAT] 62.54 17 t, % NS R0 K B4 BEHk

83 TEREHETHE CO, HHARAM10Z 1)

Table 3 Forecast for CO, emission with different abatement rate( billon tons)

4 v £ WHE#E 0.2% BHR 0.5% F i AW HE WH % 0.2% BHH 0.5%
Year No reduction 0.2% reduction 0.5% reduction Year No reduction 0.2% reduction 0.5% reduction
1996 3.208275 3.208275 3.208275 2025 13.2128 10.77311 7.667642
2000 3.259894 2.315518 0.898931 2030 14.57521 11.89759 8.522507
2005 4.267138 3.226876 1.724067 2035 15.32041 12.49519 8.961073
2010 5.846533 4.568227 2.794623 2040 15.60068 12.69631 9.085098
2015 7.690694 6.131598 4.035691 2045 15.16372 12.29481 8.746265
2020 9.610564 7.754824 5.31889 2050 14,56479 11.76335 8.311321

5 #ig5itit

S ERST, AR, CO, BB R EEEmMATEMET, HFHBHB RS ™%, ST ENEFY
W R A, 33X o S R B B () R PR R ST IR . BT 4 M E R AT R, T A BRI F A

(DEBF 1P, AREBRHFTR AT CO, NHMBRELFHWREBRMEK, ARXHIERT K GDP A
EHANEEEN, HEFEEI-IEFRERKHRE, S ASEZAHEBERHBREZN. B
X, PEAEERBEFEERERRY R, REEYSREHHTESOEXREEN,

QEFFR 29  BETERFESEA 0 2% HBAER, XMIEFF,F 2050 4 GDP 2 HHER | TR
5.12% ,HRERE T 2 &, M 2000 5] 2050 &£ GDP EH KB Y HEA 7.2% A4 BF BEFIH YK EEE
BEBRUBEME, MERR P, PEARBFELSEHEO0.5% 8B HHT 5, A 2000 4F £ 2050 114 T 50 F
LHER 23% ,GDP BAER KB ERBERE 6% G, HFR 2K 1%, PERNATHEKZDHEEM,

(36t Af 4 FARR B HEMIE R, 2 4 SRR GOP. ERERMEREVUAHL R, B, X 4 HiF
B MEBR4MNTR, IEYY KRBT R, RAABHNEFHROME

ZEHR, X ARTRESER 4 TROBRRE., CHESER AREEHMEAER IFELMAHFTRRE
HREEEAREOANTAE, RO REBRESELFLR SKBERPFEOER, REZRUB RS

REFRR, UBARELEH CO, HH
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