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Carbon pricing a key policy instrume
have considered carbon pricing instruments (carbon fax, e
achieve their NDCs

National emission trading after several pilots in China — after the seven pilots of
domestic emission trading, China has launched a national emission trading
scheme in 2017.

At present, the national ETS is limited to the power sector only- It is expe
be expanded to other emission-intensive industries (e.g., iron and steel
in the future.

The relative competitiveness in various provinces and sector would change-
under the national ETS, which may lead fo the relocation of capital and
investment among different regions ,specifically for the energy-intensive and
emission-intensive ones.




RESEARCH TARGETS

* The economy-wide impacts of the national ETS, and especially
focuses on the distribution effect among different provinces and
economic sectors.

» Itinvestigates how much each province will reduce its GHG
emissions by 2030 fo meet the NDC; and how the provinces
would tfrade their emission allowances under alternative
schemes for initial allocations of emission allowances.

<+ It assesses the economic costs (impacts on GDP), house
consumption and welfare, investment, commodity pri
inter-regional/international trade of goods and services.
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MUTI-REGIONAL DYNAMIC CGE MODEL

» China Multi-Regional Energy-Environment-Economy CGE Model (CMRE3-
CGE) is a multi-regional dynamic CGE model;

o The Whole Economy is divided into 31 provincial regions, and there are 1
provincial government, 16 production sectors (including 5 energy sectors
and 11 non-energy sectors), 1 representative household and 1 enterprise
in each region;

o All 31 provincial regions form a national wide market through labor
migration, capital flow and commodity trading;

» There is a central government at the national level in this model;

X CMRE3-CGE comprises six modules: production, trade, institution, labor
and capital flow, carbon tax and carbon emission trading,equilibrium and
macro-closure, as well as recursive dynamic mechanis



ANALYTICAL FRAMEWORK
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1 Agriculture, Forestry, Animal Husbandry and Fishery AGRI

2 Mining and washing of coal > COAL 2

3 @n of petroleum and natu@ OILNG 3

4 Mining and processing of metal and nonmetal MINE 4-5
5 Food and tobacco, Textile, leather, fl.ll', .feather, timber and furniture, paper, FTPMF 6-10

printing

6 Rrocessing of petroleum, coking, processing of nuclear fuel——, PETRO 11

7 Manufacture of chemical products CHEMI 12 ’
8 Manufacture of non-metallic mineral products NMETA 13
9 Smelting and processing of metals METAL 14
10 Other manufacture OTHMF 15-24
11 Production and distribution of electric power and heat power — ELECT 25
12 <Production and distribution of gas GAS 26
13 Production and distribution of tap water WATER 27
14 Construction CONST 28
15 Transport, storage, and postal services TRANS 30

16 Services SERVI 29, 31-42
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. . Total
Activity 16X16 16X30 16X1 Output

. Total
Commodity 16X16 16X2 16X2 16X1 Demand
Factors 2X16 Income
Households 2X2 2X2 2X30 Income
Government 2X16 1X16 2X2 2X2 2X1 Income
Enterprise 1X2 1X2 Income
Rest of Import
Mainland of 30X16 30X2 30X2 from
China ROMC
Import

Rest of World 1X16 from
ROW

Invest- 1X2 1X2 1X1 1X30 1X1 1X1 Total
Saving Saving

Total Factor Export Export Total
Total Input Total Supply income Expenditure Expenditure Expenditure to to Investment

allocation ROMC ROW




QTPermit, = (1—mtrate,)- QTEMISDO,

In this model, the total carbon emission per
be allocated to different ETS participants intwo ways:
Grandfathering and Auctioning.



Emission-based g

. QEMISDO, . .
QFPermit;, . = — x QTPermit,
" QTEMISDO,
Ovutput-based grandfathering
OADO

QFPermit, ,, = "L QTPermit,

OTADO.




CO, emission
QEMIS,, , = QF Permit,  , +TradingPermit, ,

TradingPermit;,, denote carbon emission permits sold or
purchased of industry i in ETS market, it will be positive whe
purchasing additional permits in ETS market and negativ

when selling redundant permits for profits in ETS mark

Z ZdeingPermiti,r,t =0

r



The expenditure orinc

carbonexp, ., = pcarbon, xTradingPermit,

1,1t

carbonexp, ; , is the expenditure (positive) orincome
(hegative) of industry i in the ETS market.

The cost equation at the first tier of production function need
subtract the value of free permits

PA .. -0A , (I1-tcgind,, —tlgind, )= PVA -OQVA

1,7t i,rt i,r.t

+PINTA, , , - QINTA, . —"pcarbon, - QF Permit, ,

T st



Total auction permits should equc
permits at each period

QTAPermit, = QT Permit,

2

QOTAPermit, = Z Z QAPermit,

r



For each industry,
permits purchased af the auctioning mar

QEMIS, , , = QAPermit,

carbonexp, ., = pcarbon, x QAPermit, |

1,r,t

Under the auctioning allocation, the income of permits
auctioning of each province will be added to thg'revenue
of local government in this model.



(I+ pcarbon- coef, ) PEcoal;, &

i,r v, U

PEoilgas, (1-67) | QFcodl,
PEF, - QEF, = (14 pcarbon, - coef, ) PEcoal; - QEcoal, , + PEoilgas, .- QFoilgas,

1-p/7

(1+ pcarbon, - coef,,) - PEgas, 0/* QFEoil, ,

)-PEoil,  (1-57%) | QEgas,,

(1+ pcarbon, - coef

0

PEoilgas;, - QFoilgas; , = (1+ pcarbon, - coef,,)- PEoil, , - QFoil, , +(1+ pcarbon, - coef,,)- PEgas; - QEgas,



o0

Demand for the total capital o
previous time period’s capital stock, depreciation an
Investment.

The new capital stock resulting from previous investment is allocated

ACross sectors in proportion to each sector’s share in aggregate ccpi’r@/
iIncome, and these proportions are adjusted by the ratfio of each sect

to the method used by James Thurlow (2004). (James Thurlow, 2004. A
Computable General Equilibrium (CGE) Model for South Africa: Extending the Static
TIPS Working Paper Series (WP 1-2004))

Autonomous Energy Efficiency Improvement (AEEl) in CGE'model is
considered in this study, and is assumed to be 1% per year following the
common assumptions in CGE model.






POLICY SCENARIOS

4

o0

L/

Baseline: Not meeting NDC, No ETS

We considered two scenarios for the allocation of allowances:
free allocation (or grandfathering) and auction.

Under the free allocation, we considered two criteria (i)
baseline emissions of the emitters (sectors), (ii) baseline
sectoral outputs.

Under auctioning, we considered two schemes to recyc
auction revenues to the economy: (i) provincial gover
consumption and investment, and (ii) recycling to
as a lump-sum rebate.

ent
useholds

100% coverage of production sectors at all scenarios.



EMISSION ALLOWANCES BY PROVINCE OF CHINA IN 2030 —- GRANDFATHERING
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B Emission-based grandfathering W Qutput-based grandfathering

< To meet China’s NDC, the total allowances in 2030 are estimated to be 8,502million tons CO,.

% Output- based grandfathering causes more allowance allocation in 18provinces; emission-
based grandfathering causes higher allowance allocation in 13 provinces.




EMISSION ALLOWANCES BY INDUSTRY OF CHINA IN 2030 — GRANDFATHERING
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B Emission-based grandfathering W Qutput-based grandfathering
% Most of Energy-intensive industries will have higher allowance under emission-based
grandfathering.

% 7 industries(AGRI,OLING,MINE,FTPMF,OTHMF,CONST,SERVI) will have higher allowance under
output-based grandfathering.




Allowances across the sectors in each province in 2030(million tCO2): Emission-based grandfathering
Province  |AGRI |COAL [OILNG IMINE FTPMF [PETRO _ |CHEMI |NMETA [METAL |OTHMF [ELECT  |GAS  WATER |CONST [TRANS [SERVI

m]m_ 1.7 3.5 0.0 1.4 38 2.7 175  108.5 53.7 49 99.2 5.5 0.0 20.4 8.9 7.1
S 04 1%.3 0.0 0.4 0.6 1.5 0.9 3.4 0.2 1.7 20.3 0.2 0.0 3.1 14.3 6.9
Chongging  [BEOR 13.5 0.1 3.0 0.9 1.5 49 17.6 20.0 2.3 10.9 0.7 0.0 5.2 4.4 1.3
Fujiagn = [EEKW 2.7 0.0 2.9 2.9 2.3 2.3 21.1 16.6 1.4 25.0 3.7 0.0 6.5 15.3 3.0
Gansu [N 6.1 0.1 1.6 1.2 2.2 3.5 15.8 8.2 1.6 37.0 0.0 0.0 9.2 48 4.2
Guangdong [EEEOK 0.0 0.0 2.0 8.2 27.0 106 1133 15.6 48 1858 355 0.0 35.7 21.0 342
Guangxi [0 0.0 0.0 0.9 1.3 1.6 48 22.9 25.3 2.0 22.4 1.2 0.0 13.5 5.9 2.6
Guizhou [Ty 0.0 0.2 1.4 9.0 4.8 47.1 22.4 0.2 30.4 1.4 0.0 8.0 5.9 2.5
Hainan [EOK 0.0 0.0 0.1 0.1 42 0.5 1.8 0.2 0.1 5.5 0.1 0.0 2.6 4.2 1.7
Hebei [N 4.8 0.3 235 14 137.6 50.3 99.4  199.1 13.6 76.6 3.1 0.0 18.3 20.3 8.6
el 35 160 0.7 2.5 8.3 23.7 5.2 22.5 17.9 7.9 65.9 3.8 0.2 7.3 140 130
M 09 751 0.0 2.6 2.3 63.9 32.1 39.8 38.4 80  290.4 5.6 0.1 7.8 14.8 7.7
Hubei [N 0.6 0.0 0.7 5.3 2.2 32.6 53.7 8.6 7.2 49.8 0.9 0.0 13.1 16.7 7.3
Hunan = [EEPN 47.9 0.0 75 105 26.5 11.6 85.5 40.1 8.0 91.4 2.8 0.0 11.4 8.6 8.5
Jiangsu [N 14.9 0.1 150  29.0 34.4 47.2 496  115.1 28.1 2575 219 0.0 65.9 153 146
Jiangxi [N 17.1 0.0 6.7 1.5 3.6 4.9 61.8 40.8 2.7 7.4 2.0 0.0 15.6 2.6 2.8
m 6.7 2.0 0.1 1.4 105 8.2 27.9 44.7 4.2 6.4 32.1 0.6 0.1 8.4 6.1 19.9
1.6 0.7 00  16.1 8.1 12.7 14.0 66.6 48.0 18.9 33.9 3.1 0.1 29.6 15.4 9.2
Neimenggu AN 00 154 5.9 33.9 499 24.4 429 10.2 29.4 5.2 0.3 26.8 24.8 6.7
Ml 04 156 0.0 0.0 1.5 9.0 10.2 13.8 3.6 0.2 21.4 0.0 0.0 5.2 3.2 2.3
Qinghai  [EEON0) 8.0 0.0 0.1 0.0 2.9 0.2 15.5 0.3 0.0 14.2 0.1 0.0 0.3 1.4 0.4
Shaanxi [N 35.4 1.7 1.3 5.0 50.1 9.1 36.6 25.7 1.8 38.3 0.8 0.0 22.0 14.8 7.2
Shandong  [EEON 15.3 2.1 6.3 8.7 584  180.8 1223 91.7 158  230.9 8.6 0.0 15.6 28.4 9.5
Shanghai [N 0.0 0.0 0.0 1.4 2.3 17.1 5.2 68.2 49 77.3 7.9 0.0 5.7 440 258
Emn_ 0.5 384 0.8 0.3 1.3 1217 15.8 39.3 36.2 3.3 67.0 1.7 0.0 15.0 10.0 2.7
28 187 0.3 77 114 18.0 23.5 46.6 36.3 9.9 98.6 4.1 0.3 20.0 6.6 9.0
o 08 894 0.1 5.9 2.0 4.6 6.4 10.6 60.6 2.7 12.3 1.5 0.0 3.1 15.4 8.0
Xinjiang W 1.1 0.1 1.6 0.2 19.8 5.0 12.1 12.3 0.4 15.0 1.2 0.0 7.2 11.8 6.3
Xizang [N 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 0.4
Yunnan  [EEEORS 5.9 0.0 1.3 1.2 15.3 11.8 21.8 18.9 0.9 20.4 2.5 0.0 5.6 3.6 6.2
Zhejiang [V 0.1 0.0 1.3 158 5.7 18.4 58.5 35.7 252  140.3 3.4 0.0 54.8 124 127




Allowances across the sectors in each province in 2030(million 1CO2) : output-based grandfathering
Province __|AGRI _ICOAL _OILNG _IMINE __FIPMF___PETRO __ICHEMI __ INMETA __IMETAL ___JOTHMF __[ELECT __|GAS __IWATER __ICONST _ [TRANS __SERVI |

6.8 0.9 0.0 S 13.4 0.5 9.9 16.3 32.3 52.7 7.8 1.2 0.6 51.8 6.4 38.5
Beijing 2.0 73.0 0.0 1.0 6.8 815 4.6 7.9 1.9 43.8 91.8 1.4 0.3 43.6 1855 88.6
hongqing 3.4 1.5 0.5 4.8 7.7 0.5 8.8 14.6 241 47.9 3.1 0.3 0.5 49.6 5.8 26.3
5.1 0.2 0.0 2.3 18.4 1.6 4.3 9.1 12.7 24.6 37 0.5 0.1 44.6 8.2 Sl
2.5 0.5 0.2 1.3 1.9 2.9 2.2 o 14.8 5.8 2.8 0.1 0.2 21.5 2.6 10.5
vangdong 4.3 0.0 0.4 4.4 29.8 15.2 24.5 32.5 17.5 101.1 16.2 3.1 1.3 123.5 17.1 106.5
3.6 0.0 0.0 2.5 8.8 2.2 3.8 10.1 17.7 21.1 3.8 0.2 0.2 45.8 6.8 23.4
2.9 3.4 0.0 0.6 3.6 0.6 2.0 4.1 6.6 2.4 4.2 0.1 0.1 21.2 7.2 14.1
2.1 0.0 0.4 0.9 0.9 4.6 1.3 3.6 0.5 2.5 0.8 0.1 0.1 15.7 2.9 9.6
11.9 0.4 0.3 36.6 19.6 11.1 21.0 258 94.6 64.6 8.8 0.4 1.0 86.5 18.4 43.2
Heilongjiang 9.8 1.1 6.0 5.4 14.5 5.5 7.1 8.1 8.0 13.1 4.5 0.5 0.5 43.7 9.5 32.5
11.9 3.8 0.1 15.2 33.1 5.0 14.9 46.7 41.1 88.7 10.6 0.7 0.6 64.1 10.8 46.5
10.1 0.1 0.0 2.8 12.6 1.2 10.5 10.0 10.7 37.7 5.4 0.3 0.0 48.5 9.8 49.5
9.2 3.0 0.0 5.6 14.0 6.1 8.6 19.0 22.1 39.7 5.4 0.3 0.3 67.8 9.1 45.2
8.9 13 0.7 4.9 58.9 9.8 63.3 43.7 140.3 277.5 19.9 4.1 0.6 161.7 218 162.1
4.8 3.0 0.0 12.9 13.2 0.9 18:5 25.1 60.2 47.2 5.7 0.2 0.4 41.7 6.3 29.8
7.1 0.8 1.3 4.3 17.6 2.6 10.3 15.6 8.8 46.2 3.4 0.2 0.7 48.3 7.2

8.1 0.2 0.2 17.9 23.1 15.2 17.1 27.1 49.3 84.8 5.8 0.4 0.3 83.9 16.1
Neimenggu 13.4 17.6 0.1 14.4 18.6 2.4 13.0 13.0 36.7 27.4 7.6 0.4 0.3 54.7 8.8
1.3 2.0 0.0 0.1 1.7 2.1 2.6 2.7 6.5 1.9 3.0 0.1 0.1 10.2 2.3
0.6 5.9 8 2.1 0.5 82 3.4 43.7 8.8 0.6 11.5 0.0 0.0 8.0 1.2
8.9 8.9 14.4 2.8 9.7 9.8 5 12.9 21.8 10.4 S 0.3 0.4 58.9 5.
Shandong 8.4 3.9 7.1 17.9 1265 34.9 133.3 63.5 112.5 324.6 22.5 1.0 0.5 119.1 26.5
0.7 0.0 0.1 0.0 9.2 4.6 16.3 6.0 22.5 78.9 7.2 0.8 0.4 54.2 34.5
3.2 6.4 1.3 1.2 2.5 3.4 4.0 3.3 20.4 16.7 3.8 0.2 0.1 33.4 7.2
Sichuan 11.1 2.2 1.1 7.0 21.8 1.9 13.4 1151/ 19.4 46.9 7.2 0.8 0.9 55.0 5.4
1.0 9.3 4.7 4.6 12.1 4.5 8.8 10.1 49.9 45.0 3.4 0.3 0.8 54.4 15:8
3.2 0.5 7.9 2.3 0.6 4.6 3.3 3.6 7.0 2.2 1.6 0.2 0.0 23.7 3.8
0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 0.3
3.9 1.2 0.0 2.2 7.5 1.1 4.9 7.1 13.7 5.6 4.2 0.2 0.2 51.1 4.2

5.8 0.0 0.0 1.3 39.8 17.5 87.0 11.9 0.9 0.7 87.2




POLICY IMPLICATION

N/

“* While the emission-based allocation rule is preferable to

emission-intensive sectors, the output-based allocation

rule is preferable to less emission-intensive sectors.

&

®

L)

these industries, it may employ the emission-based
allocation rule.

®

*

> If the government wants to reward sectors tha

» If an economy is highly based on fossil fuel industries /
and the government prefers not to penalize too much/

contribute to the economy with a lower carbon footprint,

it might prefer the output-based allocation rule.



EMISSION ALLOWANCES BY PROVINCE OF CHINA IN 2030 — AUCTIONING
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% The five provinces that purchase the highest number of allowances are (in décending order):
Shandong, Jiangsu, Hebei, Henan, Guangdong.

% Xizang, Hainan, Qinghai, Ningxia and Chongqing are the ones purchasing the lowest number
of emission permits.



EMISSION ALLOWANCES BY INDUSTRY OF CHINA IN 2030 — AUCTIONING
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* The electricity sector purchases the highest amounts of emission allowances
followed by other emission-intensive sectors, such as non-metallic minerals,
metal, petroleum refinery and the coal sectors.
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281.8
48.0
?1.1
267.0
7.8
31.6
34.0
29.0
21.3
15.8
38.5
225.5
75.4
61.3
98.2
12.3
15.5
0.0
213

140.2

5.4
0.3
0.8
3.6
0.0
28.0
1.2
1.3
0.1
2.9
3.6
5.6
0.9
2.8
21.8
2.1
0.7
3.1
4.2
0.0
0.1
0.9
8.3
7.7
1.5
4.1
1.6
1.2
0.0
2.4

3.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.1
0.0
0.0
0.0
0.0
0.1
0.2
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.0
0.0
0.0
0.0

0.0

21.4
3.5
5.8
6.8
9.6

36.3

14.4
8.5
2.8

18.9
7.5
8.1

13.4

11.8

69.7

17.0
9.0

31.9

27.8
5.5
0.3

23.5

16.8
6.0

15.1

20.8
3.2
7.7
0.3
6.2

Province’ _AGRI__[COAL _[OILNG _IMINE __[FTPMF__PETRO __ICHEMI __INMETA __METAL __OTHMF __[ELECT __[GAS __|WATER __ICONST _[IRANS __SERVI _

9.9
15.9
4.9
16.8
5.2
23.1
6.7
6.3
4.7
22.2
15.1
16.0
18.7
9.3
17.1
2.9
6.7
17.3
25.7
3.4
1.6
15.9
31.7
48.7
10.4
7.3
17.4
12.9
0.2
317

7.6
7.9
1.4
3.2
4.5
37.4
2.9
2.6
1.9
9.1
13.9
8.2
8.0




ALLOWANCE TRADING BY PROVINCE OF CHINA IN 2030 — GRANDFATHERING
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Million tCO,

The market-clearing permit price under the output-based allocation rule would be
-400 164RMB/tCO,, whereas it would be 263RMB/TCO, under the emission-based allocation rule.

W Emission-based grandfathering W Output-based grandfathering

% Note: +ve sign refers to purchasing of allowances, -ve sign refers to the selling of o’// fances.

% The size of the emission market is much larger under the output-based allocagtion rule as
compared to the emission-based allocation rule.

% The direction and magnitude of emissions trade of a province are highly sensitive to the
grandfathering criteria for initial allowance allocation.




ALLOWANCE TRADING BY SECTOR OF CHINA IN 2030 - GRANDFATHERING

Emission-based grandfathering Output-based grandfathering
60
40

20
0 = | _-.l-I. III

\ « A &
_20(,)‘2* \,\Q®/\Q~<(/<<,«V‘®<o 6‘?‘.\‘0%
v O © FEEE R
-40
-60

-80

/8“?

N
@)
Q
e
c
0
§

Million tCO,

» Electricity sector is an important buyer of allowance under the itwo
grandfathering rules .

% Coal,other manufacturing, service,construction as important participants
change the direction of allowance trading under the two grandfathering rules.




Emission trading in 2030 - allowances are allocated through emission-based grandfathering (Millions tCO2)

Beijing
hongqging

uvangdong

Heilongjiang

Neimenggu

Shandong

Sichuan

Qinghai |
Shaanxi |
Shanghai |
shanxi |
Xinjiong |
Xizang |
Zhejiong |

0.14
0.05
0.01
0.28
0.07
0.06
0.04
-0.11
0.01
0.21
0.25
0.07
0.18
0.13
0.09
0.01
0.31
0.06
0.10
0.05
0.00
0.21
0.01
0.02
-0.02
0.01
0.02
0.13
0.00
0.03
0.02

-0.71
-0.74
-0.41
-0.68
-0.70
0.00
0.00
-7.61
0.00
-0.72
-1.87
-11.87
-0.14
-5.10
-1.59
-0.75
-0.27
-0.10
-33.88
-2.19
0.05
-5.63
-2.01
0.00
-8.25
-2.43
-8.93
-0.07
0.00
-0.56
-0.03

0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
-0.01
0.01
0.04
0.00
0.00
0.00
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.09
0.13
0.00
0.07
0.01
0.01
0.01
0.00
0.00
0.00

0.10
0.06
0.29
0.09
0.03
0.17
0.09
0.01
0.01
2.21
0.12
0.30
-0.01
0.10
0.12
0.40
0.07
0.47
-0.18
0.00
0.01
0.07
0.50
0.00
0.00
0.17
0.30
0.14
0.01
0.10
0.04

0.02
0.06
0.06
-0.03
-0.01
-0.40
0.04
-0.04
0.00
-0.36
-0.17
0.00
-0.26
-0.05
0.32
0.09
0.08
-0.07
-0.18
-0.02
0.00
0.02
0.06
0.05
-0.10
-0.32
0.01
0.00
0.00
0.02
-0.04

0.04
0.14
0.08
0.08
0.18
1.61
0.12
0.16
0.40
-1.89
-0.82
-1.06
-0.15
1.48
0.47
0.19
0.21
0.70
Sipse
0.11
0.24
0.21
1.28
0.06
-2.16
-0.59
0.32
1.01
0.00
0.26
0.17

-0.12
0.11
0.34

-0.03
0.15
0.65

-0.04

-0.02
0.04

-0.86
0.35

-1.61

-2.16
0.15
0.32
0.36
0.11
0.62

- [LEl]
0.16
0.01
0.15
o188
1.46

-0.77
0.04
0.30
0.44
0.00
0.23
0.60

0.62
0.42
1.09
-1.14
0.29
-7.82
0.13
1.11
0.06
S0
-0.47
-0.03
-2.94
0.83
0.82
3.04
0.74
-0.68
-0.10
0.51
0.48
1.20
1.15
0.17
SNl
-0.92
0.14
0.17
0.00
0.45
-0.48

-0.22
0.03
1.38

-0.11
0.44

-0.77
0.58
0.44
0.01

20
0.42

-0.40

-0.20
0.63
3.49
1.87
0.20
1.35
0.16
0.26
0.03
0.59
1.85

-2.54
0.12
0.65
0.30
0.64
0.00
0.64

-0.38

0.19
0.20
0.18
0.06
0.05
0.09
0.13
0.01
0.00
0.00
-0.19
0.14
-0.18
0.23
1.24
0.16
0.18
0.40
-0.23
0.01
0.00
0.08
0.64
0.33
-0.07
0.02
0.13
0.02
0.00
0.03
-0.09

3.71
2557
0.66
-0.99
0.01
-9.14
0.28
0.25
-0.04
0.21
0.86
5.69
-2.01
2.77
2.00
0.33
0.43
0.26
-0.80
0.71
0.66
1.01
0.70
0.68
-3.11
-0.33
0.08
0.13
0.00
0.56
2.86

0.16
0.02
0.02
-0.16
0.00
-2.06
0.07
-0.07
0.00
UR28
-0.21
-0.03
-0.01
-0.02
0.62
0.04
-0.02
-0.07
-0.80
0.00
0.00
-0.02
-0.46
-0.43
-0.20
-0.25
0.00
-0.03
0.00
-0.01
-0.12

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00

0.65
0.36
0.55
0.04
0.27
-0.97
0.60
0.36
0.13
0.42
0.07
0.27
-0.44
0.39
2.18
1.13
0.44
1.80
0.47
0.24
0.03
0.92
1.17
0.21
-0.24
0.26
0.05
0.34
0.02
0.64
-0.12

Province  |AGRI |COAL [OILNG |MINE  |FTPMF  PETRO  I[CHEMI _ [INMETA ETAL _ |OTHMF  [ELECT  |GAS  [WATER ONST  [TRANS  [SERVI

1.07
1.54
0.37
1.27
0.33
1.99
0.72
0.52
0.44
1.94
1.09
1.33
1.63
0.88
1.65
0.31
0.65
1.70
1.57
0.24
0.07
0.73
3.16
5.20
0.52
0.62
1.90
1.07
0.02
0.34
1.22

0.44
0.74
0.10
0.17
0.14
2.69
0.28
0.19
0.15
0.31
0.65
0.52
0.53
0.56
1.21
0.15
0.77



Emission trading in 2030 - allowances are allocated through output-based grandfathering (Millions tCO2)

Province _AGRI__ICOAL _[OILNG _MINE __FIPMF__PETRO __ICHEMI _INMETA _METAL _JOTHMF _[ELECT __IGAS __WATER _ICONST _[IRANS __SERVI |

Anhui [ 2.2 0.0 -4.0 9.6 2.3 7.9 89.5 22.5 -47.6 90.2 43 -0.6 -30.4 35  -310
1.6 1087 0.0 -0.5 6.2 1.6 -3.6 3.9 -1.6 -41.9 -66.6 -1.1 -0.3 -40.2 2.5 -80.8
3.4 122 -0.4 -1.5 -6.8 1.2 -3.4 4.8 2.1 -45.4 8.4 0.5 -0.5 -43.8 0.9 249
T o 2.1 0.0 08 -15.4 0.9 -1.9 12.1 4.4 -23.0 21.2 3.1 -0.1 -37.8 8.6  -28.1
Gansu [N 5.2 -0.1 0.4 -0.7 -0.5 1.5 12.5 -5.9 -4.1 34.1 0.0 -0.2 -11.9 2.6 -6.0
3.3 0.0 0.3 22 217 14.2 -13.0 77.8 -1.9 96.1 156.1 24.7 1.2 -87.3 60  -69.5
Guangxi  [EEEEECH 0.0 0.0 -1.4 7.4 0.5 1.3 14.3 9.3 -18.9 19.1 1.0 0.2 -31.3 -0.1 -20.5
S 08 440 0.0 -0.4 2.2 7.4 2.7 41.3 16.0 D0 25.4 1.2 -0.1 BEY -0.9 -11.5
T 2 0.0 -0.4 0.8 0.8 0.2 0.7 1.7 0.2 2.4 49 0.0 0.1 -12.9 1.8 7.7
Hebei ~  [EEECKS 4.2 0.1 -11.5 5.6 1228 29.1 72.4  105.6 -50.9 63.5 2.5 -0.9 -67.7 3.5 -34.4
60 139 5.3 2.8 -6.2 17.6 1.5 14.1 10.3 -5.3 59.7 3.1 0.3 -36.3 5.6 -18.9
T 10 562 00 -124 -308 55.0 16.2 -5.7 2.4 -80.7  269.6 48 -0.5 -56.1 52  -38.4
Hubei = [P 0.4 0.0 -1.8 7.3 1.0 21.1 42.0 -1.8 -30.4 422 0.6 0.0 -35.2 8.7 -41.6
Hunan A 38.3 0.0 1.9 3.4 20.7 3.2 67.3 18.9 -31.4 85.0 2.4 -0.3 -56.1 0.2 -36.2
el 77 119 0.6 104 286 26.3 -13.8 9.0 -18.1 2478 247.1 17.7 0.6 91.9 49  -146.4
e 44 143 0.0 55  -115 3.0 -8.0 41.3 -15.7 -44.4 2.1 1.8 -0.4 247 -3.4 -26.8
T o 1.5 1.2 2.8 -6.8 5.8 18.1 30.3 4.3 -39.5 27.9 0.4 0.6 -39.4 0.5  -17.0
Liaoning [ 0.6 0.2 08 -14.8 -1.3 2.1 41.4 1.5 -65.0 28.2 2.7 -0.2 -51.9 1.3 -51.9
92 1674 0.0 1.1 -128 26.7 35.6 12.1 7.2 -17.2 21.3 3.7 0.0 27.0 16.8 5.8
el o038 115 0.0 0.0 -0.2 7.0 7.4 11.5 2 1.7 18.3 -0.1 -0.1 -4.7 1.1 -3.5
Qinghai [N 4.2 -3.1 1.9 -0.5 0.4 3.2 -23.4 -8.5 0.6 6.7 0.0 0.0 7.7 0.5 6.9
SO 45 245 -1246 -1.4 -4.5 42.0 4.2 26.1 5.4 -8.5 32.9 0.6 -0.4 -35.5 10.1 -26.3
83 108 49  -11.0 -1177 26.7 55.2 64.2 -15.6  -3082  204.8 7.2 0.5 -102.3 54 -103.5
Shanghai  [EEEEEON 0.0 -0.1 0.0 77 2.1 2.4 -0.4 43.5 -73.8 68.3 6.9 -0.4 -48.2 14.7 -73.1
Shanxi  [IE N 0.5 0.9 1.3 98.9 11.2 33.2 16.2 -13.4 56.5 1.3 0.1 -18.4 3.1 -13.6
82 154 0.7 1.0  -10.4 15.7 10.7 33.6 18.3 -36.8 90.5 3.3 -0.6 -34.3 1.9 -39.7
ool 02 453 4.6 1.7 -10.0 0.6 -1.8 1.1 13.0 -42.1 8.9 1.3 0.8 -51.3 2.2 -41.2
Xiniang IS 0.6 7.8 -0.5 0.3 16.6 2.3 9.1 6.3 -1.8 13.9 1.0 0.0 -15.9 9.1 2.7
Xizang  [EEEOK] 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -4.8 -0.1 -1.5
Yunnan [ 4.7 0.0 -0.8 -6.3 13.6 7.4 15.9 6.4 4.6 17.1 2.2 -0.2 -44.9 -0.2 -18.4
Zhejang [ 0.0 0.0 00 -235 -1.0 -4.0 42.5 5.6 612 1279 2.6 0.7 -30.5 2.1 -74.3
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CHANGE IN PROVINCIAL GDP IN 2030 FROM THE BASELINE (%)
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CHANGE IN SECTORAL OUTPUTS IN 2030 FROM THE BASELINE (%)
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Impacts on sectoral outputs of China in 2030 (7% change from the baseline) under the emission-based grandfathering

Province _AGRI__[COAL__[OILNG _MINE __[FTPMF__PETRO___ICHEMI _INMETA__METAL _OTHMF__[ELECT __IGAS __[WATER _ICONST _[IRANS _SERVI __

T 009  -18.00 - =046  -0.17 -3.06 -0.31 -0.68 -0.54 -0.65 -1.82  -7.30 -0.56 -0.31 -0.28 -0.47
078  -1321  -4.85 146 -0.15 -3.11 0.02 0.35 0.56 0.03 -0.56  -4.00 -0.60 -0.25 -1.38 -0.38
013 -895 058  -045  -0.39 -1.32 -0.30 -0.43 -0.38 -0.37 -1.04  -4.46 -0.52 -0.37 -0.54 -0.46
T 006 -1991 - 0.44 0.07 -2.81 0.16 0.14 0.02 -0.12 093 -8.06 -0.08 -0.17 -0.18 -0.16
T 005 -1260  -1.16  -025  -0.05 -2.66 0.00 -0.21 -0.28 -0.20 123 -833 -0.13 -0.23 -0.21 -0.15
0.57 - 377 016 0.0l -3.68 0.01 -0.04 -0.01 0.04 -1.09  -10.76 0.16 -0.30 -0.09 -0.12
S 061 -16.29 ] 009  -0.13 -1.82 0.10 -0.12 -0.11 -0.19 111 290 -0.22 -0.23 -0.05 -0.08
Guizhou  [EEERVEEESERY - 028  -0.76 -2.86 -0.11 -0.17 0.07 -0.48 -0.82  -10.16 -0.39 -0.23 -0.48 -0.31
T o0 ! - 058 0.0l -3.05 -0.57 -0.32 -0.03 -0.44 108  -5.98 -0.74 -0.34 -0.61 -0.53
T 034 -11.14 493 023 0.11 -2.95 0.03 -0.42 -0.27 -0.43 130 -8.24 -0.49 -0.38 -0.06 -0.09
014 -1235 431 -1.02  -0.56 -3.21 -0.76 -0.73 -0.63 -0.48 156 -7.64 -1.05 -0.46 -0.70 -0.81
W 020 1278 584  -031  -0.03 332 -0.01 -0.30 -0.31 -0.47 131 -5.94 -0.19 -0.31 -0.19 -0.17
T 032 1472 072 015 026 -2.57 -0.06 -0.20 -0.11 -0.19 112 <543 1.10 -0.26 -0.13 -0.15
T 007 -1326 - 0.15 0.00 -4.04 0.05 -0.26 -0.14 -0.34 180 -6.44 -0.25 -0.35 -0.25 -0.28
M 036 -13.02  -140 -082  -0.53 272 -0.68 -0.51 -0.61 -0.65 181 -7.01 -0.49 -0.39 -0.47 -0.49
T 048 -10.84 - 2109 -0.55 -1.99 -0.86 -1.32 -1.24 -127 197 -5.28 -1.02 -0.49 -1.24 -0.86
M o013 1226 077 062  -045 -2.51 -0.46 -0.69 -0.72 -0.74 189 -9.07 -0.56 -0.48 -0.70 -0.54
THUrI 047 -1286  -2.65 0.13 0.04 -2.84 0.14 0.02 -0.16 -0.17 117 463 -0.07 -0.28 -0.12 -0.16
111 -14.63 241 045  -097 -4.64 -0.97 -0.28 -0.59 -0.99 2220 -18.86 -0.99 -0.13 -0.44 -0.57
el 058  -14.93 366 057  -0.40 -2.33 -0.81 -0.20 0.21 -0.40 -0.60  -8.96 -0.53 -0.28 -0.63 -0.89
e 153 1060  -698 653  -459 -5.32 -5.16 -8.85 -1.11 -2.70 732 -7.76 -5.44 -0.46 -3.68 -4.50
e 062  -1557 248 037  -0.64 -3.33 -0.73 -0.05 -0.33 -0.34 205  -8.53 -0.82 -0.17 -0.72 -0.93
018 -1336  -522  -122  -0.93 -3.59 -1.18 -0.57 -1.00 -1.03 219 743 -1.00 -0.53 -0.87 -0.77
Shanghai  [EEES - - 623 -035 -3.25 -0.46 -0.11 -0.96 -0.32 143 811 -0.46 -0.38 -0.95 -0.37
S 071 -1286 269 064  -0.69 -3.09 -0.48 -0.54 -0.84 -0.34 213 -10.34 -0.97 -0.40 -1.64 -1.29
0.00 -11.56  -0.52 026  -0.21 -3.59 -0.28 -0.23 -0.42 -0.46 190 -4.98 -0.48 -0.26 -0.37 -0.38
o 020 -13.11 265 000  -0.49 -3.37 -0.61 -0.25 -0.33 -0.54 179 -7.88 -0.73 -0.38 -0.73 -0.57
e 028 945 -331 0.31 0.13 -3.92 -0.23 0.07 0.07 -0.20 113 -8.03 -0.32 -0.08 -0.39 -0.10
Xizang [T . - 078  -0.28 1.57 2.96 -0.49 -0.13 -0.48 : -0.23 -0.32 -0.16 -0.16
L 042 -10.40 - 012 -039 291 -0.36 -0.24 -0.05 -0.40 105 -8.43 -0.40 -0.26 -0.44 -0.21
e 008  -38.13 - 014 -033 -3.10 -0.07 0.28 -0.07 -0.27 1.01 -7.90 -0.28 -0.29 -0.23 -0.27




Impacts on sectoral outputs of China in 2030 (7% change from the baseline) under the output-based grandfathering

Province _AGRI_[COAL _[OILNG _MINE __FTPMF__PETRO___ICHEMI _INMETA _IMETAL __IOTHMF __ELECT __|GAS _WATER _|CONST _[IRANS __SERVI |

eijing
hongqing

vangdong

eilongjiang

Liaoning

Neimenggu

Shandong

Sichuan

-0.2
-0.2
0.9
0.4
-0.4
0.7
1.0
-1.4
0.3
-0.4
-0.4
0.1
0.3
-0.6
0.8
0.7
-0.4
1.2
-1.8
-2.0
5.2
-0.5
1.0
-0.2
-2.1
-0.2
0.6
0.2
0.5
0.7
0.3

-11.9
-16.7

-6.4
-18.0
-11.0

-7.1
-19.9
-4.0
-9.2
-20.5
-22.2
-18.3
-16.9
-7.7
6.8
6.3
-21.9
-16.2
11.5
-9.6
-7.3
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Impacts on sectoral outputs in 2030 (%) when auction revenue is used by provincial governments

Province  AGRI_[COAL OILNG IMINE _FTPMF _[PETRO _CHEMI__INMETA |METAL _[OTHMF [ELECT _ |GAS _ |WATER |CONST [IRANS  SERVI |
I o020 -1035 - 253 -0.60 -4.67 -2.20 -7.52 -2.38 -1.64 928  -12.07 -2.37 -1.12 -1.14 -0.46
079 -19.20 3.63 1.41 0.07 1.84 3.11 3.12 2.36 0.29 5.64 1.48 0.98 -0.53 -1.54 1.33
086  -6.15 2.52 0.55 0.59 -0.14 0.99 0.96 0.13 0.15 -2.89 0.45 0.35 -0.56 0.32 0.74
T 037 -17.a8 - -0.08 0.55 -1.78 0.61 -0.08 -0.38 0.03 250 -9.30 0.63 -0.50 -0.45 0.62
T 008 -10.53 073  -170  -0.66 -0.81 -1.04 -2.37 -0.85 -0.96 467  -3.66 -1.52 -0.95 -0.80 0.23
1.02 1 045  -1.01  -0.07 -3.30 -0.08 241 -0.79 -0.07 9.18  -25.54 -1.20 -0.91 -0.60 0.98
e 136 -6.39 ! 0.94 0.34 -0.97 0.79 0.85 -0.14 -0.12 378 -3.99 -0.13 -0.62 0.10 0.52
ST 095 -19.03 - 281 093  -15.12 -2.90 -8.23 -3.75 -1.85 643 -15.49 -2.69 -1.41 -1.66 -0.73
Hainan [ ! . 0.26 0.66 -1.19 0.71 -0.05 0.10 -0.25 177 -3.06 -0.19 -0.45 -0.30 0.36
Hebei [IEENE 037 -873 312 -0.70 -7.01 -2.55 -3.60 -2.49 -2.10 9.66  -7.27 -2.60 -1.41 -0.20 0.87
011  -861 236  -1.82  -1.06 -4.67 -0.97 -3.04 -3.22 -1.97 734 -9.85 -1.90 -1.28 -1.44 0.24
M 030 -1962 =500  -090  -0.08  -10.11 -1.63 0.49 -0.99 -1.31 9.16  -7.44 -1.62 -0.87 -0.96 0.59
M 033 2032 1.89 0.42 0.26 -2.44 251 371 0.80 0.21 6.64  -5.45 2.09 -0.59 0.48 0.22
M o030 -1744 190 -0.49 -9.28 -1.09 -2.86 -1.53 -0.93 719 755 -1.18 -1.20 -0.85 -0.06
T 158 -1623 -1.04  -346  -0.14 -1.89 -0.06 0.10 -0.97 -0.75 445 -10.36 -0.32 -0.86 1.00 1.64
M 039  -9.04 -1.07 0.39 -2.63 0.11 2.16 -1.07 -1.02 285  -6.77 -1.01 -0.90 -0.36 0.20
T 02 635  -340  -1.09  -0.88 -3.52 -1.58 -2.62 -0.46 -0.80 7.06  -3.14 -1.36 -1.01 -0.82 -0.35
Liconing  [EEESEYI 8.64 123 -0.22 0.30 -1.28 0.62 -0.12 -0.29 -0.26 446  -6.39 -0.21 -0.69 0.11 0.45
128 -21.03 1.06  -0.67  -1.12  -15.98 -3.67 0.43 -0.71 -1.81 390 -24.08 -2.20 -0.52 -3.38 0.68
el 191 -1674 910 238  -2.19 -4.00 -6.58 -3.42 -2.05 2.12 632 -4.88 243 -1.29 -2.28 -0.97
ey 138 379 -107  -081 0.10 -3.69 0.79 2.67 1.75 0.27 206  -7.42 -0.29 -0.10 -0.45 -0.24
e 055 932 356 -028  -0.77 -3.60 -1.55 -1.32 -0.85 -0.41 732 -3.10 -1.01 -0.68 -0.85 0.06
097  -6.99  -7.63 243  -1.19 -4.59 -3.66 -1.70 -1.86 -1.78 799 -9.20 -1.85 -1.16 -0.71 0.86
Shanghai [P - 341 -0.51 235 -1.88 1.15 -7.39 -0.86 9.07 951 -0.76 -0.98 228 0.18
o 144 1150 867  -3.73 -1.92  -18.86 417 -8.18 -3.69 188 -1132  -11.84 -3.18 -1.79 -3.29 -0.56
0.09 =777 -390  -127  -0.32 -5.82 -0.99 -1.25 -1.42 -0.97 577 372 -1.10 -0.86 -0.26 0.33
oo 09 2277 433 -131  -0.28 -3.11 0.02 0.37 -1.00 -0.54 508  -5.28 -0.67 -0.85 -0.78 0.73
e 051 384 -1.78  -0.15 0.00 -4.13 -0.49 -0.80 -0.67 -0.72 290 625 -0.58 -0.62 -0.92 0.49
Xizang ~ [EEEOVKE] . ! 0.85 1.13 1 0.80 4.47 -0.32 0.51 -0.23 ! 0.05 -0.15 0.52 0.09
Yunnan  [EEEREIEE RV - 034 -017  -10.52 -0.90 -1.17 -0.18 -0.68 281  -14.39 -0.74 -0.70 -0.54 0.18
e 027 3877 - 228  -0.68 247 -0.60 -1.27 -1.42 -0.99 711 -6.27 -0.81 -1.03 -0.30 0.76




Impacts on sectoral outputs in 2030 (%) when auction revenue is recycled to households through a lump-sum transfer

COAL _OILNG MINE__FTPMF _PETRO__ICHEMI _INMETA _METAL _OTHMF _[ELECT __IGAS __WATER _[CONST _[TRANS _ISERVI |
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IMPACTS ON INTER-PROVINCIAL AND INTERNATIONAL TRADE IN 2030 (%) - IMPORT

Beijing
Chonggqing

Gansu
Guangdong

Heilongjiang

Jiangsu
iangxi
ilin

C

Neimenggu

Shandong

Sichuan
Tianjin
Xinjiang
Xizang
Yunnan

Province
Emission-based Output-based Revenue to GOV Revenue to HH
Rest of China Foreign Rest of China Foreign Rest of China Foreign Rest of China Foreign

-1.2 -0.4 -1.5 -0.9 -1.8 -1.5 -1.7 -1.1
-2.5 -1.5 -3.7 0.1 -4.0 -0.6 -4.3 -0.7
-0.7 -0.6 0.0 -0.2 -0.9 -1.1 -0.6 -0.6
-0.5 -0.5 -0.5 -0.2 -1.1 -0.7 -0.8 -0.4
-1.0 -0.3 -0.8 0.5 -1.1 -0.6 -0.9 -0.2
-0.3 -0.7 0.2 -0.5 -0.2 -1.0 0.1 -0.8
-0.4 -1.3 -0.3 -0.7 -0.9 -1.5 -0.5 -1.1
-0.6 -0.3 -0.4 -2.7 -0.7 -3.3 -0.4 -2.8
-0.5 -1.1 0.0 -0.1 -0.3 -1.1 -0.1 -0.8
-2.0 -0.2 -1.7 -0.7 -2.1 -1.0 -2.0 -0.9
-0.9 -0.8 -0.9 -1.3 -1.3 -1.8 -1.0 -1.6
-0.6 -0.5 -0.4 -0.4 -0.8 -1.0 -0.5 -0.7
-0.4 -1.0 -0.3 -0.3 -0.8 -0.8 -0.5 -0.4
-0.7 -0.4 -0.2 0.2 -0.8 -0.5 -0.5 0.0
-1.7 -0.5 -2.1 -0.1 -2.3 -0.6 -2.3 -0.3
-0.8 -0.2 0.0 -0.1 -1.0 -0.6 -0.7 -0.2
-0.8 -0.5 -0.5 -0.8 -1.1 -1.4 -0.8 -1.0
-1.8 -0.5 -1.3 0.0 -1.9 -0.9 -1.6 -0.5
-0.9 -1.2 -0.6 -1.7 -1.0 -1.0 -0.7 -1.6
-3.1 -0.4 -3.7 -1.4 -4.2 -2.1 -3.8 -1.5
-3.3 -1.9 3.8 2.9 -1.9 -1.6 -1.9 -1.5
-1.0 -1.0 0.0 -0.6 -0.4 -1.2 -0.4 -0.8
-2.2 -0.9 -1.5 -0.6 -2.3 -1.3 -2.2 -1.2
-1.0 -0.7 -1.3 -0.5 -1.7 -1.2 -1.8 -1.1
-0.9 -0.7 0.2 -1.4 -0.5 -1.9 -0.1 -1.5
-0.9 -0.4 -0.6 -0.2 -1.1 -0.9 -0.7 -0.5
-2.1 -0.8 -1.8 -0.7 -2.4 -1.2 -2.4 -1.1
-0.7 -0.5 -0.4 -0.6 -0.9 -1.5 -0.6 -1.1
-0.6 -0.6 0.2 0.0 -0.6 -0.7 -0.2 -0.2
-0.5 -0.8 -0.2 -0.6 -0.8 -1.5 -0.4 -1.0
-0.8 -0.6 -0.7 -0.4 -1.2 -0.9 -1.0 -0.7
| -0.8 | -0.3 | -1.0 | -0.8

China




IMPACTS ON INTER-PROVINCIAL AND INTERNATIONAL TRADE IN 2030 (%) - EXPORT
Province

Emission-based Output-based Revenue to GOV Revenue to HH
Rest of China Foreign Rest of China Foreign Rest of China Foreign Rest of China Foreign

[Anhvi -0.8 -1.2 2.2 -6.1 2.6 6.5 2.5 -6.6
3.7 -6.0 0.6 7.6 2.4 -10.0 23 -10.0
-0.5 -0.4 0.6 1.9 0.5 2.1 0.7 2.3
[Fujion | 0.1 0.3 0.7 0.5 0.6 0.8 0.8 0.9
0.6 0.5 0.2 5.9 0.7 5.7 0.5 5.7
-0.3 0.0 -0.2 -0.4 -0.8 -0.7 -0.5 -0.7
0.1 0.3 0.5 0.4 0.2 0.2 0.5 0.4
-1.5 -0.5 -5.4 -5.9 -4.9 -5.6 -4.9 -5.6
[Hainan | 0.9 2.0 0.5 93 0.1 4.9 0.1 4.9
[Hebei | 0.4 0.8 22 6.3 2.6 6.8 2.4 6.7
-1.4 -1.2 -1.9 -4.9 -1.6 -4.5 -1.4 4.5
B 0.4 0.6 0.3 -1.9 0.5 -1.9 0.3 1.7
[Hubei | 0.1 0.4 0.5 238 0.3 -1.8 0.0 1.7
([Honan | 0.2 0.5 1.4 53 1.2 4.7 -1.0 45
-0.6 -1.1 -0.1 0.2 -0.6 0.9 0.3 -0.5
1.3 3.1 0.5 2.8 0.8 4.8 0.5 4.5
-0.6 -12 -0.8 2.1 -1.2 22 -0.9 2.0
[Liaoning | 0.4 0.6 0.6 0.4 0.1 0.6 0.4 0.4
2.6 -0.3 -4.5 -4.7 -4.2 32 -4.0 3.7
[Ningia | 3.0 0.5 55 9.4 -6.1 -10.0 5.9 -10.0
Qinghai | 22 4.4 4.0 7.7 1.2 25 1.5 32
[Shaanxi | 3.0 -0.1 23 1.2 23 1.7 22 -1.6
-1.6 -3.0 -1.1 -3.9 2.5 -7.0 2.3 -6.9
[Shanghai | 0.5 0.8 0.4 -1.9 -1.1 35 1.1 3.4
[Shanxi | 5.8 -1.8 -10.0 2.6 9.5 7.3 9.5 7.3
0.6 -0.6 1.0 23 0.8 2.0 0.6 1.8
-1.7 -1.0 2.1 1.4 2.7 22 2.6 2.1
2.0 0.2 -1.0 2.7 -1.4 2.4 1.2 2.4
0.9 -0.1 1.8 1.7 1.3 1.5 1.6 1.8
-0.4 0.4 -0.1 2.1 -0.1 -1.8 0.0 -1.7
Zhejiang | -0.5 -0.6 -0.4 -0.6 -0.9 -1.4 -0.7 -1.4
- 3.5 - 1.5 - -3.6 -



CONCLUSIONS

0

China would require to reduce about 13% of its CO2 emissions from the
baseline in 2030 to meet its NDC targets. It would cause 0.3% to 0.5%
reduction of GDP in 2030 depending on the criteria to allocate emission
allowances.

Provincial GDP impacts widely vary depending upon economic structures

and energy supply systems. /
For some provinces, the ETS provides an opportunity to increase their

economic outputs (e.g., Fujian, Guangdong, Guangxi, Liaoning) un
schemes of allowances allocation/distribution.

Provincial economies of Neimenggu, Ningxia, Shanxi and Sha
highly rely on the coal mining sector and coal-intensive manufacturing
sectors (electricity, non-metallic minerals, metals) would fdce relatively
higher economic loss under all schemes of allowances allocation
considered.



Allowances a
impacts but also their direction.

Detailed results show that fossil fuel sectors of some provinces wou
face a deep decline in their outputs. Coal sector outputs, for example,
drop more than 20% in several provinces under all allowances
distribution rules.

The ETS also significantly affects the interprovincial and internati
trade of goods and services in China. While the ETS would ha
negative effects on frade of goods and services at the natiofial level,
some provinces experience increase in frade dependingon the

schemes to allocate emission allowances.
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