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ABSTRACT

This paper observes and analyses the policy design and market mechanism design
of China's Carbon Emission Trading System. Using the information of policy practices
and market performance from China's national carbon trading market and the carbon
trading pilot cities, it illustrates the system sequencing, including the carbon quota,
carbon pricing, carbon verification, and compliance mechanisms. Extracting from the
past practice of the system, and the performance of the market transactions, this
research analyses the respective roles of government and market in carbon emission
trading system. This research constructs a quantitative marketization index framework
for China's carbon trading market. By constructing three primary indicators with seven
secondary indicators, it is used to evaluate the marketization progress of China's carbon
trading system. The current status of market can be objectively calculated and
commented, and taken as a fundament to make future policy implications for the
improvement of the carbon market. It provides suggestions on optimizing the market
equilibrium, and also ensuring the stability and sustainable growth of the market
mechanism. The research results show that the current marketization degree of China's
carbon trading system is 19.2%. The level of marketization degree remains low, and
the market mechanism is in its infancy. Development of the trading system is not yet
mature. In the future, the Chinese government will need to improve the level of
marketization by expanding the market coverage, developing carbon offset systems,
promoting market financialization, pushing forward mechanism innovation,
encouraging market investment, etc. The system should be further developed to
promote the process of marketization, and establish a stable, rational and efficient
interaction between the market and the government, which will ensure that the system
and system settings can fully stimulate and utilize market force. By which, market
mechanism will improve the emission abatement efficiency, develop market incentive-
based climate governance model, and promote the actualization of China's climate goals,

and promoting the integration of international carbon markets in the long run.

KEYWORDS: Climate governance; Market Incentive-based environmental

policy; Emission Trading System (ETS); Marketization; National Carbon Trading
Market
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1 European Environment Agency, “The EU Emissions Trading System in 2021: trends and projections,” 12
Jan 2022, https://www.eea.europa.eu/publications/the-eu-emissions-trading-system-2/the-eu-emissions-
trading-system, accessed: 17 May 2022.
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2019 585810530. 59 465000000. 00 0. 79377201
2020 672000000. 00 465000000. 00 0. 69196429
2013 NA 31730000. 00 0.38
2014 NA 31730000. 00 0. 39
2015 NA 31000000. 00 0.4
2016 NA 31000000. 00 0.42
T NA 33000000. 00 0.45
2018 NA 33000000. 00 0.45
2019 NA 33330000. 00 0.45
2020 NA 22000000. 00 0.5
2014 358347870. 00 324000000. 00 0. 90414937
2015 308221017. 40 281000000. 00 0.91168345
2016 310750000. 00 253000000. 00 0. 81415929
#idE 2017 324590000. 00 257000000. 00 0. 79176808
2018 322366272. 44 253000000. 00 0. 78482156
2019 354752471 49 270000000. 00 0. 76109406
2020 254000000. 00 166000000. 00 0. 65354331

2. M. Z Ms: FIZAEH. TR HIEHE . SR EEEE S

W FH M GEESD M GIFEGRD M GRENED M (el
£F 2021 0 0 0 0
2013 0 1 0.05 0.25
2014 0 1 0.05 0.25
2015 0 1 0.05 0.5
2016 0 1 0.05 0.5
L5 2017 0 1 0 0.5
2018 0 1 0 0.5
2019 0 1 0 0.5
2020 0 1 0 0.5
2013 0 1 0.1 0
R 2014 0 1 0.1 0
AR 2015 0 1 0.1 0
2016 0 1 0.1 0




2017 0 1 0 0
2018 0 1 0 0
2019 0 1 0 0
2014 0 0 0. 08 0
2015 0 0 0. 08 0
2016 0 0 0. 08 0
| 2017 0 0 0 0
2018 0 0 0 0
2019 0 0 0 0
2020 0 0 0 0
2013 0 0 0.01 0. 25
2014 0 0 0.01 0. 25
2015 0 0 0.01 0. 25
2016 0 0 0.01 0. 25
£ 2017 0 0 0 0. 25
2018 0 0 0 0.5
2019 0 0 0 0.5
2020 0 0 0 0.5
2013 0. 03 1 0.1 0
2014 0. 05 1 0.1 0
2015 0. 05 1 0.1 0. 25
2016 0. 05 1 0.1 0. 25
IR 2017 0. 05 1 0 0. 25
2018 0. 05 1 0 0. 25
2019 0. 05 1 0 0. 25
2020 0. 05 1 0 0. 25
2013 0 0 0.1 0
2014 0 0 0.1 0. 25
2015 0 0 0.1 0.5
2016 0 0 0.1 0.5
il 2017 0 0 0 0.5
2018 0 0 0 0.5
2019 0 0 0 0.5
2020 0 0 0 0.5
2014 0 1 0.1 0
2015 0 1 0.1 0. 25
2016 0 1 0.1 0. 25
Widk 2017 0 1 0 0.25
2018 0 1 0 0. 25
2019 0 1 0 0. 25
2020 0 1 0 0. 25

xi



3. Me: MMARTERRALHIEIE

i) Fh R R HE (R Ms (T3 8 HEY & HD
2H 2021 0 1

2013 0 1

2014 0 1

2015 2 0. 991803279

. 2016 5 0. 983606557

b

2017 4 0. 983606557

2018 8 0. 967078189

2019 4 0. 983606557

2020 5 0. 979423868

2013 10 1

2014 5 0. 967346939

2015 6 0. 913934426
REE 2016 1 0. 930327869

2017 7 0. 983606557

2018 1 0. 987654321

2019 5 0. 991803279

2014 0 1

2015 3 0. 983606557

2016 13 0. 918032787
BHR 2017 25 0. 823770492

2018 8 0. 934156379

2019 1 1

2020 0 1

2013 0 1

2014 1 0. 995918367

2015 2 0. 991803279
i 2016 3 0. 987704918

2017 0 1

2018 0 1

2019 0 1

2020 0 1

2013 8 1

2014 21 0. 967346939
. 2015 17 0. 913934426

2016 0. 930327869

2017 0. 983606557

2018 0. 987654321

xii



2019

0. 991803279

2020 1
2013 - 1
2014 - 1
2015 - 1
2016 - 1
Y|
2017 - 1
2018 - 1
2019 - 1
2020 - 1
2014 2 1
2015 3 0. 987704918
2016 4 0. 983606557
Wik 2017 2 0. 995901639
2018 3 0. 995884774
2019 3 0. 987704918
2020 2 1
4. M: WG GMFEREIE
W%  Eh HERAZE (M) EEFaE (M) M (R
2F 2021 178618688. 00 4500000000. 00 0. 039693042
2013 2600. 0000 54000000. 00 4. 81481E-05
2014 1068905. 0000 55000000. 00 0. 019434636
2015 1243046. 0000 60000000. 00 0. 020717433
2016 2426412. 0000 50000000. 00 0. 04852824
AL 2017 2323443. 0000 50000000. 00 0. 04646886
2018 3214335. 0000 50000000. 00 0. 0642867
2019 3069819. 0000 50000000. 00 0. 06139638
2020 1035500. 0000 50000000. 00 0. 02071
2013 17200. 0000 160000000. 00 0. 0001075
2014 1011340. 0000 159680000. 00 0. 006333542
2015 975713. 0000 158080000. 00 0. 006172274
RE 2016 367796. 0000 156500000. 00 0. 002350134
2017 1162370. 0000 148677000. 00 0. 007818089
2018 1875205. 0000 160000000. 00 0. 011720031
2019 1131463. 0000 160000000. 00 0. 007071644
2014 145000. 0000 125000000. 00 0.00116
BHEK 2015 132099. 0000 105511402. 00 0.001251988
2016 459951. 0000 100371810. 00 0. 004582472

xiii



2017 7436603. 0000 100448153. 00 0. 074034243

2018 269445. 0000 96643047. 00 0. 002788043

2019 52090. 0000 93618119. 63 0. 000556409

2020 162371. 0000 89751691. 29 0.001809114

2013 7970. 0000 105000000. 00 7. 59048E-05

2014 1639793. 0000 150000000. 00 0.010931953

2015 1461185. 0000 160000000. 00 0. 009132406

. 2016 1830119. 0000 155000000. 00 0.011807219
i 2017 2368328. 0000 156000000. 00 0. 01518159
2018 2665961. 0000 158000000. 00 0.016873171

2019 2637222. 0000 158000000. 00 0.016691278

2020 1840389. 0000 105000000. 00 0. 017527514

2013 120129. 0000 388000000. 00 0. 000309611

2014 1055517. 0000 408000000. 00 0. 002587051

2015 6756020. 0000 370000000. 00 0. 018259514

2016 22199171. 0000 386000000. 00 0. 057510806

IR 2017 16573388. 0000 422000000. 00 0. 039273431

2018 26860458. 0000 422000000. 00 0. 063650374

2019 45383581. 0000 465000000. 00 0. 097599099

2020 32112441. 0000 465000000. 00 0. 069059013

2013 197328. 0000 31730000. 00 0. 006218973

2014 1717390. 0000 31730000. 00 0.054125118

2015 4326048. 0000 31000000. 00 0. 139549935

i 2016 10643885. 0000 31000000. 00 0. 343351129
K 2017 5245930. 0000 33000000. 00 0. 158967576
2018 12657462. 0000 33000000. 00 0. 383559455

2019 8424245. 0000 33330000. 00 0. 252752625

2020 1239195. 0000 22000000. 00 0. 037179568

2014 5006873. 0000 324000000. 00 0. 015453312

2015 13875802. 0000 281000000. 00 0. 049380078

2016 11722793. 0000 253000000. 00 0. 04633515

wide 2017 12488892. 0000 257000000. 00 0. 048594911
2018 8607490. 0000 253000000. 00 0. 0340217

2019 6138863. 0000 270000000. 00 0. 02273653

2020 14278116. 0000 166000000. 00 0. 086012747

Xiv



R=. FEBZ SRR/ TZLERE S B

JEIR 2013 £ E 2020 £ WSS MLZE M) KHFHiLia oD

EM Ml w M3 M M M6 7 o
2013 | 0.578158458 0 1 0.05 0.25 1 4.81481E-05 0.454390433
2014 | 0.594594595 0 1 0.05 0.25 1 0.019434636 0. 460970423
2015 | 0.650958072 0 1 0.05 0.5 0.991803279 0.020717433 0.501348006
2016 | 0.559722378 0 1 0.05 0.5 0.983606557 0.04852824 0.471730281
2017 | 0.58844298 0 1 0 0.5 0.983606557 0.04646886 0.475258933
2018 | 0.558268074 0 1 0 0.5 0.967078189  0.0642867  0.465069306
2019 | 0.567179993 0 1 0 0.5 0.983606557 0.06139638 0.468938976
2020 | 0.616310162 0 1 0 0.5 0.979423868  0.02071  0.482940106
2. REE 2013 F£ZE 2019 EZWEHEST LE M) KTHLiEH D
FEH Ml M2 M3 M M5 M6 M7 o
2013 | 0.756783679 0 1 0.1 O 1 0.0001075  0.498458172
2014 | 0.781983431 0 1 0.1 0 0.967346939 0.006333542 0.505211569
2015 | 0.784167126 0 1 0.1 0 0.913934426 0.006172274 0.502586833
2016 | 0.822216511 0 1 0.1 0 0.930327869 0.002350134 0.516178427
2017 | 0.786435419 0 1 0 0 0.983606557 0.007818089 0.495806932
2018 | 0.815338016 O 1 0 0 0.987654321 0.011720031 0.505977156
2019 | 0.806181469 0 1 0 0 0.991803279 0.007071644 0.502908711
3. EK 2014 F£F 2020 EZFWEHES LE M) KTHLiEER 0D
4 Ml w2 M3 M M5 M6 M7 o
2014 | 0.800256082 0 0 0.08 0 1 0.00116  0.341009535
2015 | 0.66181925 0 0 0.08 0 0.983606557 0.001251988 0.293513462
2016 | 0.653419764 0 0 0.08 0 0.918032787 0.004582472  0.28676479
2017 | 0.637280504 0 0 0 0 0.823770492 0.074034243 0. 269642551
2018 | 0.601037337 0 0 0 0 0.934156379 0.002788043 0. 260492624
2019 | 0.599138047 0 0 0 0 1 0. 000556409 0. 263861134
2020 | 0.71801353 0 O 0 0 1 0.001809114 0. 303836282
4. B¥g 2013 £ & 2020 E£5TEhES ML EZ MW7) Kiipieiai D
E4 Ml M M3 M M5 M6 M7 o
2013 | 0.521868787 0 0 0.0l 0.25 1 7.59048E-05 0. 260995511
2014 | 0.799147576 0 0 0.0l 0.25 0.995918367 0.010931953 0. 354416994
2015 | 0.848536952 0 0 0.0l 0.25 0.991803279 0.009132406 0.370640376
2016 | 0.823854576 0 0 0.0l 0.25 0.987704918 0.011807219 0. 362244115

XV



2017 | 0.81898362 0 0 0 0.25 1 0.01518159 0. 360364752
2018 | 0.828780242 0 O 0 0.5 1 0.016873171 0. 385646177
2019 | 0.819025518 0 O 0 0.5 1 0.016691278 0. 382361549
2020 | 0.610465116 0 0 0 0.5 1 0.017527514 0. 312393647
5. J 7 2013 £ Z 2020 £ TIEHES ML Z M) KiiHpiias aD

F4 Ml w2 M3 M M5 M6 M7 o

2013 | 0.78099839 0.03 1 0.1 0 1 0.000309611  0.511953126
2014 | 0.809845177 0.05 1 0.1 0  0.967346939 0.002587051  0.523284449
2015 | 0.7329235 0.05 1 0.1 0.25 0.913934426 0.018259514  0.516871729
2016 | 0. 745677581 0.05 1 0.1 0.25 0.930327869 0.057510806  0.524332114
2017 | 0.777908863 0.05 1 0 0.25 0.983606557 0.039273431  0.52549332
2018 | 0.743603217 0.05 1 0 0.25 0.987654321 0.063650374  0.515566566
2019 | 0.793772006 0.05 1 0 0.25 0.991803279 0.097599099  0.534528759
2020 | 0.691964286 0.05 1 0 0.25 1 0.069059013  0.499301845

6. BRI 2013 £F 2020 FEL WSS M E M) Kiipieia D

FEhy M w M3 M M5 M6 M7 M
2013 0.38 0 0 0.1 0 1 0. 006218973 0. 2026068
2014 0.39 0 0 0.1 0.25 1 0. 054125118 0. 230489056
2015 0.4 0 0 0.1 0.5 1 0. 139549935 0. 260427336
2016 0.42 0 0 0.1 0.5 1 0. 343351129 0. 278309642
2017 0. 45 0 0 0 0.5 1 0. 158967576 0. 266276423
2018 0.45 0 0 0 0.5 1 0. 383559455 0. 278584058
2019 0. 45 0 0 0 0.5 1 0.252752625 0.271415844
2020 0.5 0 0 0 0.5 1 0.037179568 0. 27638744

7. Wb 2014 F£F 2020 ELWIEHSS M E MW7) Kt D

FEhy Mi M2 M3 M4 M M6 M7 M

2014 | 0.904149367 0 1 0.1 0 1 0. 015453312 0. 548769784
2015 | 0.911683448 0 1 0.1 0.25 0.987704918 0.049380078 0.57428726
2016 | 0.814159292 0 1 0.1 0.25 0.983606557 0.04633515 0.541124572
2017 | 0.791768077 0 1 0 0.25 0.995901639 0.048594911 0.522502577
2018 | 0.784821557 0 1 0 0.25 0.995884774  0.0340217  0.519370961
2019 | 0.761094063 0 1 0 0.25 0.987704918 0.02273653 0.510274337
2020 | 0.653543307 0 1 0 0.25 1 0. 086012747 0. 478407987

xvi



PIR=. RREABIZ 5y ik RAHRHHE

L M: TR &EEERE

F£44 BHHE (D EHSE (W) M, CEZE D
2005 2005000000 2014076770. 00 0. 54830174
2006 2006000000 2035788981. 00 0. 54914463
2007 2007000000 2164732712. 00 0. 59297998
2008 2008000000 2119674111. 00 0. 59220353
2009 2009000000 1879618454. 00 0. 56787772
2010 2010000000 1938803008. 00 0. 5725601
2011 2011000000 1904394075. 00 0.57707163
2012 2012000000 1867032893. 00 0. 58007609
2013 2013000000 1908000084. 00 0. 60654229
2014 2014000000 1813686049. 00 0. 60845614
2015 2015000000 1802978793. 00 0. 59224741
2016 2016000000 1750603543. 00 0. 56915389
2017 2017000000 1754753673. 00 0. 56345043
2018 2018000000 1683156619. 00 0. 54838452
2019 2019000000 1530357050. 00 0. 52132756
2020 2020000000 1355568536. 00 0. 5316372
2021 2021000000 1237463158. 00 0. 51560965
2. Mz WIETCEEEE
F£44 GHREFSE (M)  ZEEFASE (M) W (BEESSH
2005 2088887241. 00 2014076770. 00 -0. 04
2006 2063984117. 00 2035788981. 00 -0. 01
2007 2144965597. 00 2164732712. 00 0.01
2008 1957939778. 00 2119674111. 00 0. 08
2009 1972036847. 00 1879618454. 00 -0. 05
2010 1997893777. 00 1938803008. 00 -0.03
2011 2016573723. 00 1904394075. 00 -0. 06
2012 2054002632. 00 1867032893. 00 -0. 10
2013 1013403310. 00 1908000084. 00 0. 47
2014 939445581. 00 1813686049. 00 0. 48
2015 878868929. 00 1802978793. 00 0.51
2016 833826317. 00 1750603543. 00 0. 52
2017 787023036. 00 1754753673. 00 0. 55
2018 748950686. 00 1683156619. 00 0. 56
2019 721338562. 00 1530357050. 00 0.53
2020 669673512. 00 1355568536. 00 0.51
2021 548649676. 00 1237463158. 00 0. 56

xvii



3. Ms: TIsKEMEEE

S PR S (E/BRTT) BATIK (M/BR7T) Ms CHRZREO
2005 22.01875 40 0.00
2006 16. 46666667 40 0.00
2007 2. 363333333 40 0.00
2008 21.69916667 100 0.42
2009 13. 19416667 100 0.28
2010 14. 455 100 0.25
2011 13.1 100 0.20
2012 7. 503333333 100 0.09
2013 4. 373333333 100 -0.01
2014 6. 089166667 100 -0. 07
2015 7. 761666667 100 -0. 10
2016 5.33 100 -0. 13
2017 5. 9325 100 -0. 16
2018 16. 47666667 100 -0. 12
2019 24. 75416667 100 -0. 04
2020 25. 04583333 100 0.01
2021 55. 02083333 100 0.09
4. Mo Me: TRTHHIE . SRR RS T B 2 HR B PP

SEAR M, IR I BED M (TH3p<Emith) Ms (HIA&TFER
2005 0 0.5 1
2006 0 0.5 1
2007 0 0.5 1
2008 0.11 0.75 1
2009 0.11 0.75 1
2010 0.11 0.75 1
2011 0.11 0.75 1
2012 0.11 0.75 1
2013 0. 045 1 1
2014 0. 045 1 1
2015 0. 045 1 1
2016 0. 045 1 1
2017 0. 045 1 1
2018 0. 045 1 1
2019 0. 045 1 1
2020 0. 045 1 1
2021 0 1 1

xviii



5. My: TR B PERHR

SEAR EEHUEE (MDD AR (F) M, (THTREER)
2005 2014076770. 00 321000000 0. 159378235
2006 2035788981. 00 1100000000 0. 540331051
2007 2164732712. 00 2100000000 0. 970096672
2008 2119674111. 00 3100000000 1. 462488967
2009 1879618454. 00 6300000000 3. 351744066
2010 1938803008. 00 5631000000 2. 904369333
2011 1904394075. 00 6713000000 3. 525005716
2012 1867032893. 00 7903000000 4. 232919532
2013 1908000084. 00 7033000000 3. 686058538
2014 1813686049. 00 6950000000 3. 831975222
2015 1802978793. 00 5023000000 2.785945137
2016 1750603543. 00 5134000000 2. 93270285
2017 1754753673. 00 5122000000 2. 918928211
2018 1683156619. 00 7764000000 4.61276147
2019 1530357050. 00 6778000000 4. 429031774
2020 1355568536. 00 8100000000 5. 975352618
2021 1237463158. 00 9100000000 7. 353754284

Xix



o
—— LA, TR P RS S

WIXNEFEERIHEME, BIMZIR T, aiEZ AL, EhE) 7 A2 H 5.

RIL— 0 & BRI R, AR RMEARE S RERHEE. O v
5 R ST MR R IR 1T i O DONITUERE e (0 2 KRR R — I, D9 sl LB IR
v B R A AT AR P R, ROy H SRV s AR EEE. it
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RIS R B BT &, BERRRAS LT R A,

REHRBIXFEAT WD IIACHE /R, IRTIES G0, &7 s, RARGEREIITH,
AREERI, CARRMZEHEE. e, SSAERBERNUANRE, NaERkTRER
WREAREE AR, WEEX—FEER T ZI0hmTRE; ROE PR S R B, B
KR A%, BRI RITEE A SRR ST E . S5, #S R AT,

ARICHIGER, B RIR IR BB OR T KRME. A (EFFHA S E
FRi) PR EJHG T e RRia X — 28, B2 U0 h G 2R B, R R
FREIAE T h s sl kAR &, SRR EEH . FKEIMRBE T FE br U ih 25 U A
RRUR, ASCHERE SRR FIN, AR S RKB IR SCEMB F, FRWWSCRR, J12
IPCC MG BT KR R SRS, LB R a2 B I AE [ R M A2 T 2 [
B i B DI SE DTk, A RO A, IR SR, AN DU B S AT
il “R AR WEPREGA I RE A T2 BRI, R B S F ch g 1), S0E [ s P 5

TRUHL K E S HZ AT, e EIm, T 3200, EREMEIm. &R, ik
M VAUHEI . PRIRFHZ TS A 200, MRS AL TES L PIPR AR s, AR
SR AR B RIE . BT FIR, BORBTAUNE, BUR R T SRKINEE,
SR P 2 I TS RIS TR AT G, IS A B B IERIRZ R K, I — BRI L.

KRB a P, th—EHEREREE I 5. WA, (s> L s,
Az B AT A, R PR otk o730 7, SR A DASR T #G AR RERs i 5 -
TR PRI BT 7E e (R o 2 7 e I AN GH H L AR BRI 2 U TRAFFIC HBSCEN, i
FORURII ORI T E I ot JCHL IR A e 1) T s A T A R S DA s AR S e R A %
i, R R O RIS I AE K 51 B8 S48 5, T ImGEAR A% I E AN R AR B M T B RE s Y
B LR BEH F ST AR B, SR S MRS A, BN 5E Lk O PR Y
BHRASEL, B3Rt 7 BRI S50 A JH A AE RS 38 i — B B AR AR T8 SE A IS
Jto fE SAIL B T BRI S ISR, BRSO U GHR, SERTIERER A, M2 A E TR
NG LIRZBIARE SR, IRARE S 58 T, oy TR A P

BRI R B SR, SRALRKE AR, AR, AT &R,
W NERRELFHE P IrARR SRS, B i ik, wabsELUE, REHM
R s, RITEMASREOLENE, WibREDGZ BT, XAEMLTHE, A
“CHTMAARE “FF7, CoRMGRHT . A TURE; B ATMUN AUNMKHEAT, X
AR IR, 1B P [ PR L R XA R R R, A B T
A B A A QE AT A ACAT T SR R S TR, TR R 3K B /I ) AN A R B AT K AE R

ASCHRSS T —HERIRR, WERFIMEREE MR, IBRER ARG ORI
TNEL, RSB AN TR T A2 AL, BIEREE— 3T, ARHESCABIRT 4
SCEPRUHE, ERIMEZIC, BZE MR, GEHE, RN — NIV,
JRERBEFRRNED, BAEHMRA R, &4 — KWL RSB U 1 — s 4n i ok

MePe DU, (I mE, ARGk, “IREEEE, NTIRE, wesEHES. 7 Rl
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