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Estimation of the impact of a carbon tax on the Beijing socio-economic system,

based on a computable general equilibrium model

ZHANG Xingping" ™, ZHU Jinchen', XU An’liu', GUO Zhengquan'?, LIU Shanshan'
School of Economics and Management, North China Electric Power University, Betjing 102206, China

Abstract: We modeled the effects of a carbon tax levy using Beijing’s Inputs and Outputs table for 2010, disaggregating
energy sectors as finely as possible to obtain robust simulation results and compiling a social accounting matrix. Then, we
applied a computable general equilibrium model to investigate the impacts of a carbon tax on the Beijing economy and
carbon emissions. The empirical results indicate that a moderate carbon tax would significantly reduce carbon emissions and
be accompanied by a slight decrease in the rate of economic growth. Among fossil fuel initiatives, reduction of coal and
petroleum consumption constitutes the greatest contribution to lowering carbon emissions. Levying a carbon tax would
negatively influence fossil — energy — intensive industries, especially coal and petroleum, while positively influencing
industries less dependent on fossil fuels, such as clean power and service. We conclude that Beijing should reduce
consumption of coal and petroleum while striving to promote the use of clean fuel technology, which may be a crucial means
to reduce carbon emissions. Levying a carbon tax would increase the price of production and, therefore, reduce final
consumption, thereby producing a slight decrease in both GDP and social welfare. Despite the slight negative impacts on
economic growth, negative impacts on gross production are expected to be larger. Therefore, a relatively high level of carbon

tax is infeasible as policy.
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Fig.1 Structure of the production function module

1.4 At Ak

15 CGE BB h i At e i A A2 AL, i T HL A i 1 2 Ay 59 25 ¢ 22 31 ( Hichsian equivalent variation) , 7
SCARLIE o Ay 5 0 A A A8 R A SRR BT BOR bt 5 0 R R AL SRR RS2 A 53 A A2 Bl L) BOR St
TIPS A Ay it 0B Foe RO BB 3 S it 5 BRI AT B A2 AR 0 ( ASCIR Y BRBCR R ) o A e 0 4 742
Sl IERT, U B R 7R BUOR 5SSt 5 15 2 7 oGE . ez, AnARAZ S O G, W B UK Y S R 0 R
A
1.5 GARCS BB AR R

fRBERIAR I 2ok A A BRI (B Al R M2l 2, HLBERIH DR R & 55 K- A2 . A
[F)ZE A RE IR HEIL K 7>k H IPCC ( The 2006 IPCC Guidelines for National Greenhouse Gas Inventories) , b1 BE i
1) CO, HRFBCE I H1 25 b A BEIR Y 5 SR BT LB AT A AR 9B HE I R 8. i1k A BRI SRR o,
SAEWCIRBE , I KRR AR A A7 BE IRAE NS A SR B % 1k iz Fi Ak A BE IR A I B BE 38, BV XS b Ak A7 RE IR AE 1Y
Bt Bt 5 1Z A A BRI ) E N TR R MM E = Z
1.6 5 P AR

B BRI AL 3G 25 MR T 8 B T g LT 3 . (1) 55 3h i g iy, AR SCBse % S N A
A ZBIEOR IS G TR 85008 SCOF s iy il . (2) BEAR T4 , A SCIR BB A AR
XPAR N AR AR 2 R BFBUR ity | St BEAMAR BOE TR H sl , Al FE o R R A i e A SR
ARBFEIFI . (3) BT A A0 S AT R (O R SK BU R 89 AT, R e oK) 55 T 6
ke,

RN WP 38 aek = A 32 1 2 WL 455G AR B e, BRIV 88— 48058 P87 | BURF WS S P L 5 5 WA S
(1) & — AT VAT AR SCOR FB it S i) P R0, RO 5% b i 35 e, 0% vh BT A A 35 R e AL R 4 %
(2) BUR WP , 733X BLBUR RO SRR HE 8 22 80 R BOR A 8, U it 88 A2 T ORI P A S
(3) AME AT Al SME TSI Z [ B 228U M Vit & o (4) BB , AR SR FRIT A N A

http ; //www.ecologica.cn



4 A E = 35 %

AR e [ SME RS S A AR R BT RN R i S R AR B AR A, B TR I L RS A LA SR R A
23

2 BUESRIRAERIIRI 4

A SR 78 75 B A S A Bt i A= 3R Pl B T B SE PR 0 AL BT 2010 AFA = R Y 42 4~
TR TIRAEE A 18 AT, HR AT RE ML AN 4> AR USR], A8 SORRE IR 404l 432 5 28 BEm IR A Bk L A0 5
PrRfal RN SRR KRR LR, s L AR ARIEAE 5T 2010 AR IR DL R (ALt T G HAE
%5201 1) FR AT 2010 FAE SRR (SAM)

3 AR

A SCHEE ARG 50 B RSO BT L At 2 T R GRS, B A Ak i HE R 7E 2010 4F 19 5660 1
SRR 5% 10% 15% 20% 30%
3.1 GRBUBLR KR RER I 28 (1 R i

1 WoR TGS P BT AA BEIR MM BLAE Ak BRI X ICHE & i BTk, LA S BB %t 8 R 2% 1Y
SN, B DRCHE R RE 1S 0, D et B ol 23 BT G S MR 0 o fR TS [ BE VR A B HE TSR B 5, BB X AN [ B IR
FIAE U B N BB R AN —B, FER—1558 T, LA RE IR b, 18 e (1) — ST i HE I 28 850 v (PR 0 (E
PIBRHERCR ) R B i i, A AN BLBL R AR SR AN BLBR LU AR, Sk Rles, 2t
ST REVR T TR A A i e A o 32 S DRI RE R 0T U HE Y BT R R R K Y R A I S B
Y HE 1085 5T R RIS 2 609% LA L 5 A7 i T HE A TRkt 2 A S 3 A, DRI P A s T R A e A e P s
VD BRHE Y B B, AE SRR X T Bk R R R Bt R B TR R B BRI T S A
TMAEIR AT R i AFISCIR B X R AR S5 BA A H BB W T =K (14532 i A X He e S A TR] s 32 5 7 3 BE U i) ol
M,

F1 FEERTHORBIKE JBHE R 8RS BRI

Table 1 Carbon tax rate, carbon emission reduction and the impact of energy consumption in different scenarios

U HETE 5 Scenarios of carbon emission reduction

TiH

Ttems b 5% b 109% b 20% b 30%
5% reduction 10% reduction 20% reduction 30% reduction
szjn}{\ai*i);?ﬁ/cuﬁily, Yuan/ton) 1411 30.83 74.92 140.32
TRBIBLR (NEL) ad valorem duty rates of Carbon tax
IR coal 1.18% 2.54% 5.94% 10.61%
A5 5 Petroleum and Coke 0.67% 1.47% 3.53% 6.52%
KIRZ GRS Natural gas and Gas 0.10% 0.22% 0.54% 1.00%
JEHER Carbon emission reduction( 10* t) 516.03 1032.05 2064.10 3096.15
AN FEVREVR ) JHE 5THK The contribution of fossil energies to carbon emissions reduction
Hodr 4 Coal 63.83% 63.23% 62.10% 61.03%
A5 Petroleum and Coke 35.41% 36.01% 37.12% 38.18%
KIRZHHAS Natural gas and Gas 0.76% 0.77% 0.78% 0.79%
X REVRTE 9% 5% The impact of energy consumption
7R Coal -6.64% -13.15% -25.83% -38.08%
A5 £EKR Petrolem and Coke— -3.55% -7.23% -14.90% -23.00%
TR IR, Natural gas and Gas -1.81% -3.65% -7.41% -11.21%
K HL Thermal power -0.47% -0.97% -2.08% -3.35%
WL ST Clean power 0.16% 0.35% 0.87% 1.64%
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Table 2 The impacts of carbon tax policy on output of sectors

Vs HETE 5 Carbon emission reduction scenario

B Project Wi 5% W 109% W 20% W 309%
5% reduction 10% reduction 20% reduction 30% reduction

55T SR A 36
k%?)ﬁéj‘l‘**ﬂ{ffl_}k . -8.95% -17.56% -33.73% -48.51%
Mining and Washing of Coal
Al A Petrolem and Coke -7.72% -15.51% -31.03% -46.02%
FA 2%
,\.1L.d-l“71< b . -4.96% -10.11% -20.94% -32.34%
Mining and Processing of others Ores
KR GRR Gas -2.10% -4.30% -8.94% -13.96%
fb2: Tl Chemical industry -1.37% -2.92% -6.65% -11.37%
IR P e

-1.22 -2.56 -5.70 -9.57
Manufacture of Non-metallic Mineral Products % % % 9-51%
A2 18 Ty 55 MR IEL
ffﬁj‘!ﬁ”'ﬁm' gl -0.94% ~1.95% -4.23% ~6.94%
Iransport, Storage and Post
£ i A ol

_ — _ o —
Manufacture of Foods and Tobacco 0.55% 1.18% 2.75% 4.83%
BRGSO

-0.509 -1.099 -2.529 -4.4
Manufacture of Metals and Related Product 0.50% 09% 52% 0%
K H, Thermal power -0.52% -1.07% -2.30% -3.71%
PR
Agriculture, Forestry, animal husbandry and Fishing ~0-43% ~0.93% 2.19% -3.89%
A4 Construction -0.34% -0.72% -1.66% -2.90%
ARBTG5 1 4R E )l o

-0. —_ 'l 0 -0. 0 -0. 0
Processing Manufacture of Timber, Paper, Printing 0.07% 0-15% 0-38% 0.73%
L A ol

6.79 14.10 30.00 46.96%
Manufacture of Textile and Related Product % % % %
IR AR RIS A 3
Manufacture of Communication Equipment, Measuring 0.64% 1.27% 2.50% 3.66%
Instruments and Other Manufacturing
w 1] i

PRI .. 0.38% 0.77% 1.58% 2.44%
Manufacture of Machinery and Equipment
k55l Service 0.17% 0.34% 0.69% 1.05%
TR HLH] Clean power 0.15% 0.33% 0.83% 1.57%

3.3 RBIBORZE WAt 2 2 TR B R
R 3 M TORBLBORA 25 WAt S e AR R SZmT X BROR T, T R S T2 h 55 Sl A AR I

http ; //www.ecologica.cn



6 S % 358

ASBUR X Fis B R S A, T 57 S M VR S SEEO M IFBGRE 57 Sl 3 78 230 il , DR s B 14 55 S
A AR BE 3 E0™ A GEASTT KA B, BEARMAR B2 T, T B R BEA YA TR, AR
Bl—T5 TN T BURCA , 75— 77 1 1 T BRSO DI X s B A A% SO i, B A s B 17 s 1 8 B i
A BIRE AEREIRE BEABR o AR TR, i T BRSO i o = U R R K38, L el TR B 5 Bl
JEARSG I, 7 At A RS AR R DRI S R R e ok (S i) I Ll A% Lot T ECRE R i e R T 2%
WG ETE o H TR K TR B R (M) 9 R B, e R A S AR A A BT R (R MR AT BR
XA, Ak A TR A BEAOA, T BEA A% T - B RSO TR, Al il 2 b R e, X
BUR R, AEWCRRBE A3 TIBUR BN A [ s L R IR 1 TR M RSB, 1ALl B A BEAT BT o, e 15 4
M A T i B R T E B A B, S EOBUR A B e B A3 I AR S A BUR T 2%
(D) FBURGTH 9% (P i) Bliin , BURm G & Al 6k & BEZ TR, Al fiff % 5 BOUR AR T e BB Ak
BT, BT (M) RSB (i) B TR

£3 BHRXNERAUSEFETENIM

Table 3 the impact of carbon tax on macroeconomic variables

FAS U HEE 5 Carbon emission reduction scenario
Macroeconomic variables 5% 10% 20% 30%
52P% GDP Real GDP -0.07% -0.14% -0.31% -0.54%
% 3L GDP Nominal GDP -0.11% -0.23% -0.46% -0.70%
#1245 H] Social Welfare -2.49 -5.47 -13.21 -24.08
J& U A Inhabitants Income 0.02% 0.05% 0.12% 0.23%
Ji& B3 2% (M {fi i) Inhabitants Consumption (value quantity) 0.02% 0.05% 0.12% 0.23%
S B 9% (5294 Inhabitants Consumption ( physical quantity) -0.05% -0.12% -0.28% -0.52%
J& B fi#% Inhabitants Save 0.02% 0.05% 0.12% 0.23%
LA Enterprise Income -0.17% -0.35% -0.73% -1.12%
I fi#E Enterprise Save -0.17% -0.35% -0.73% -1.12%
BUFIBA Government Income 0.14% 0.32% 0.77% 1.43%
BT %% (Bt ) Government consupmtion ( value quantity) 0.14% 0.32% 0.77% 1.43%
LTI 3% (5294 ) Government consumption ( physical quantity) 0.14% 0.29% 0.67% 1.20%
B %% Government Save -0.14% -0.32% -0.77% -1.43%
ST (MM {H ) Total Investment( value quantity) -0.15% -0.30% -0.64% -1.03%
S (S Total Investment ( physical quantity) -0.21% -0.44% -0.97% ~1.64%

2 L GDP T AW 57 shA S RIHEBIRA Z R, BRANYA BRI, 55 shIR A PREEAZS | R4 BL Rt 5
FE BRI 44 L GDP 2 AW N RER . SEFR GDP 25T 2 £ v b 11 7 9 7 1 e s 2
K, BORTH 9% b HUZBUR I 9% 5 15 200 L e/ 3 AT 2% 8 B 5 T TR 4R 08 55 Tl &5, Al &5 T IR,
P2 TR, RO B T2 N SRS AT B SR A RS N e AT — e R I RRAIC,
MR FE LR GDP R,

SVAR T, TSR XoF 7 W28 5 A et A 07 T 52 T, (L 36 70 T 5 T b AT B, PRI I B B9 185 5 %) 1 fg Dl
A W R AR, X 3 A 2 26 5 1 7 T 3 Wi 2 LU iR A A
34 ST

SCHR[ 17-23 ] NE G A BEERTT T BB x4t 2 255 052, T AN W) SCHRAE A4 B CGE BRI, JEmti 55 19
PEE FERNECHETS T 100 o B FREE A (A i IR SRR BRI T SR A AN [ DR A
HKEEWHAELES  REZFER AW AAAE — S [R] 1 3 S SRS H APl 2 — i 2 e T R B Ak
Bl 231 52 BR GDP R R (H MR LLR R ZHE 1% AN, SCHR[ 22 146 1, B8R GDP R LA R (H 2
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