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Table 2 Descriptive statistics
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Table 3 Benchmark regression results of institutional investor participation on liquidity
In LIQ
(1) (2) (3) (4) (5)
p 0.007 7" 0.019 87 0.019 9*** 0.019 27 0.019 2**
(0.004 5) (0.004 6) (0.004 6) (0.004 5) (0.008 0)
) — 1.893 77 1.784 77 1.954 77 1.954 77
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— (0.300 8) (0.3045) (0.3380) (0.485 8)
— -0.005 9*** -0.006 0*** -0.006 5*** -0.006 5***
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— (0.001 0) (0.001 0) (0.001 0) (0.002 0)
— 0.039 17 0.036 07 0.035 6 0.035 6
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— (0.008 5) (0.008 5) (0.008 7) (0.008 5)
— — 0.037 8 0.053 1 0.053 1
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— — -0.001 0 0.006 5 0.006 5
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— — -0.516 5 3.619 7 3.6197
In Elec
— — (0.5319) (1.2235) (2.1411)
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
X No No No Yes Yes
1 419 1419 1 419 1419 1419
R? 0.346 7 0.409 5 0.417 9 0.4712 0.4712
ok R 1% 5% 10% (4)
“ X 7 4 3 (5)
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@ (5 In LIQ 2.736 1 IIP 24.297 5 0.019 2 x24.289 3/2.736 1=0.170 4.
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Table 4 Benchmark regression results of institutional investor participation on price discovery
IS
(1) (2) (3) (4) (5)
P 0.270 47 0.225 47 0.441 0*** 0.429 47 0.429 47
(0.046 7) (0.044 9) (0.053 6) (0.053 7) (0.106 1)
— -5.2872" -4.8206" -2.5328 -2.5328
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— — 24.189 2% 24.669 9 *** 24.669 9 ***
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— — -32.2713 -37.4177 -37.4177
In Elec
— — (21.997 1) (22.1027) (41.393 4)
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
X No No No Yes Yes
1320 1320 1320 1320 1320
R? 0.1715 0.257 1 0.296 3 0.3755 0.3755
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Alberola  *°
@ IS 21.143 8 IIP 19.917 0 0.429 4 x19.917 0/21.143 8 =0.397 4.
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Table 7 Robustness test: Replace samples
(1) (2) (3) (4) (5) (6)
1P
Therm,_ inol2 0.117 6*** 0.114 17 0.149 0*** 0.148 9*** 0.189 8*** 0.169 9 ***
(0.024 3) (0.024 6) (0.029 5) (0.029 4) (0.036 3) (0.033 3)
KP F-statistic 23.417 2 21.462 0 25.428 4 25.550 4 27.400 7 26.079 0
In LIQ In LIQ In LIQ In LIQ N N
( ( ( ( ( (
Amount<1) | Amount < 10) 1%) 1%) 1%) 1%)
P 0.164 477 0.155 97 0.116 8 0.117 0 1.625 2% 1.450 7%
(0.043 8) (0.044 6) (0.030 1) (0.031 0) (0.408 3) (0.459 0)
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
X Yes Yes Yes Yes Yes Yes
1037 1 006 1419 1 390 1320 1293
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Table 8 Robustness test: Replace control variables
(1) (2) (3) (4) (5) (6)
1P 1P
Therm,_inol2 0.148 37 0.149 07 0.148 17 0.189 9 0.190 77 0.191 6™**
(0.029 9) (0.029 3) (0.029 6) (0.0359) (0.0359) (0.035 3)
KP F-statistic 24.649 9 25.8511 24.959 1 27.982 6 28.153 0 29.524 17
In LIQ I
up 0.118 9 0.116 9*** 0.119 9*** 1.644 97 1.651 97 1.650 9 ***
(0.030 8) (0.028 8) (0.029 7) (0.408 4) (0.412 1) (0.410 7)
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Table 8 Continues
(1) (2) (3) (4) (5) (6)
1P 1P
P 2.191 7% 2.123 07 2.334 0 -2.490 2 -3.079 1 -2.78717
mp
(0.705 5) (0.669 4) (0.692 4) (7.339 2) (6.5679) (7.453 3)
0.5390 — 0.8939 1.590 0 — 0.886 3
Pfmp_f2
(0.6510) — (0.6725) (7.901 0) — (8.557 8)
— 1.266 6*** 1.458 27 — -2.2110 -1.9422
Pfmp_f3
(0.428 0) (0.4870) — (4.688 7) (5.169 5)
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
X Yes Yes Yes Yes Yes Yes
1419 1419 1419 1320 1320 1320
3.5
( Price_disp)
. . 9 (1) (3)
(5)
1 2
( Non_zeros)
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(6)
Sobel 1%
250 d 5d
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Table 9 Results of mechanism analysis
(1) (2) (3) (4) (5) (6)
Non_zeros In LIQ In amount In LIQ Price_disp IS
p 0.010 4** 0.106 3*** 0.091 0** 0.043 4** -3.659 7** 1.494 9***
(0.004 9) (0.027 6) (0.039 4) (0.018 5) (1.4820) (0.401 7)
— 0.027 5*** — — — —
Non_zeros
(0.006 4) — — — —
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Table 9 Continues
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Sobel Z — 2.981 0*** — 6.267 0*** — 3.007 0 ***
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
X Yes Yes Yes Yes Yes Yes
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20% 40% 60% 80%  100% (1) Logit
(2) - (4 s (1) (55 (o)
5 (2) KP F
2013 —2021 . (2)
(3)
« »
(4)
[ » CCER



— 86 — 2026 5

A~ W

12

13

14

15

16

17

Pigou A C. The Economics of Welfare M . London: Palgrave MacMillan 1920.
Coase R H. The problem of social cost J . The Journal of Law Economics 1960 3(1): 1 -44.
O’ Hara M. Presidential address: Liquidity and price discovery J . Journal of Finance 2003 58(4): 1335 —1354.
E— J. 2024 44(3): 1003
-1017.
Fang Debin Xie Qianjiao. How carbon market impacts emission reduction in thermal power: From the perspective of carbon
price J . Systems Engineering: Theory & Practice 2024 44(3): 1003 - 1017. ( in Chinese)
J. 2024 27(5): 60 -75.
Zhu Qinghua Xia Xigiang Li Mengya et al. The effect of carbon allowance allocation methods on authorized remanufactur—
ing J . Journal of Management Sciences in China 2024 27(5): 60 —75. (in Chinese)
Zhao X G Jiang G W Nie D et al. How to improve the market efficiency of carbon trading: A perspective of China J .
Renewable & Sustainable Energy Reviews 2016 59: 1229 -1245.
Lo AY Yu X. Climate for business: Opportunities for financial institutions and sustainable development in the Chinese car—
bon market J . Sustainable Development 2015 23(6): 369 -380.
Balietti A C. Trader types and volatility of emission allowance prices. Evidence from EU ETS Phase I J . Energy Policy
2016 98: 607 -620.
Qi SZ Wang BB Zhang J H. Policy design of the Hubei ETS pilot in China J . Energy Policy 2014 75: 31 -38.
— J. 2017
38(8): 129 —143.
Fu Jingyan Zhang Yangfan Xie Zixiong. Does the mechanism design influence carbon market liquidity? A research based
on China pilot regions J . Finance & Trade Economics 2017 38(8): 129 —143. ( in Chinese)
Hasbrouck J. One security many markets: Determining the contributions to price discovery J . Journal of Finance 1995
50(4): 1175 - 1199.
. N — J. 2008
(4): 131 -145.
Hou Yu Ye Dongyan. Institutional investors insider trading and market efficiency: Empirical evidence from China’ s cap-
ital market J . Journal of Finance Research 2008 (4): 131 —145. ( in Chinese)
N J. 2015
23(11): 1 -11.
Wang Wenhu Wan Difang Wu Zuguang et al. Investors structure order imbalance and price discovery: Evidence from
Shanghai commodity futures market J . Chinese Journal of Management Science 2015 23(11): 1 -11. (in Chinese)
Ibikunle G Gregoriou A Pandit N R. Price discovery and trading after hours: New evidence from the world’ s largest car—
bon exchange J . International Journal of the Economics of Business 2013 20(3): 421 —445.

J. 2023 58(4): 77 -94.
Hu Jun Fang Qi Long Wenbin. Carbon emission regulation corporate emission reduction incentive and total factor pro—
ductivity: A natural experiment based on China’ s carbon emission trading system J . Economic Research Journal 2023
58(4): 77 -94. (in Chinese)
Adekoya O B Oliyide ] A Noman A. The volatility connectedness of the EU carbon market with commodity and financial
markets in time-and frequency-domain: The role of the US economic policy uncertainty J . Resources Policy 2021
74: 102252.
Riedl A Smeets P. Why do investors hold socially responsible mutual fund®? J . Journal of Finance 2017 72(6):
2505 -2550.



S — 87 —

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33
34

35

36

37

38

Golub A Lubowski R Piris-Cabezas P. Balancing risks from climate policy uncertainties: The role of options and reduced
emissions from deforestation and forest degradation J . Ecological Economics 2017 138: 90 —98.
Jarnecic E Snape M. The provision of liquidity by highHrequency participants J . Financial Review 2014 49(2): 371
-394.
Wang X Q Su C W Lobont O R et al. Is China’ s carbon trading market efficient? Evidence from emissions trading
scheme pilots J . Energy 2022 245: 123240.
Baudry M Faure A Quemin S. Emissions trading with transaction costs J . Journal of Environmental Economics and
Management 2021 108: 102468.
Frino A Kruk J Lepone A. Liquidity and transaction costs in the European carbon futures market J . Journal of Deriva—
tives Hedge Funds 2010 16(2): 100 -115.
Mayordomo S Pena J I Romo J. The effect of liquidity on the price discovery process in credit derivatives markets in times
of financial distress J . European Journal of Finance 2011 17(9 -10): 851 -881.
N J. 2022 25(2): 69 -88.

Yin Haiyuan Zhu Xu. Information mining capabilities of institutional investors herd behavior and stock price crash risk J .
Journal of Management Sciences in China 2022 25(2): 69 —88. ( in Chinese)
Boehmer E  Kelley E K. Institutional investors and the informational efficiency of prices J . Review of Financial Studies
2009 22(9): 3563 -3594.
Alberola E  Chevallier ] Cheze B. Price drivers and structural breaks in European carbon prices 2005 —2007 J . Energy
Policy 2008 36(2): 787 -797.
Glosten L R Milgrom P R. Bid ask and transaction prices in a specialist market with heterogeneously informed traders J .
Journal of Financial Economics 1985 14(1): 71 —100.
Brandvold M Molnar P Vagstad K et al. Price discovery on Bitcoin exchanges J . Journal of International Financial
Markets Institutions and Money 2015 36: 18 —35.
Kalaitzoglou I Ibrahim B M. Trading patterns in the European carbon market: The role of trading intensity and OTC trans—
actions J . The Quarterly Review of Economics and Finance 2013 53(4): 402 -416.
Amihud Y Mendelson H Lauterbach B. Market microstructure and securities values: Evidence from the Tel Aviv Stock
Exchange J . Journal of Financial Economics 1997 45(3): 365 —390.
Garbade K D Silber W L. Price movements and price discovery in futures and cash markets J . Review of Economics and
Statistics 1983 65(2): 289 -297.
LiZZ LiYM Huang CY etal. Volatility spillover across Chinese carbon markets: Evidence from quantile connected—
ness method J . Energy Economics 2023 119: 106542.
Lien D Shrestha K. A new information share measure J . Journal of Futures Markets 2009 29(4): 377 —395.
Fischbacher U Hoffmann G Schudy S. The causal effect of stop-doss and take-gain orders on the disposition effect J .
Review of Financial Studies 2017 30(6): 2110 -2129.

I 2022 25(9): 52
-65.
Zhu Bangzhu Huang Liging Jiang Minxing et al. The impact of permit allocation on intertemporal carbon market efficien—
cy J . Journal of Management Sciences in China 2022 25(9): 52 —65. ( in Chinese)
Wang K H Liu L. Zhong Y F et al. Economic policy uncertainty and carbon emission trading market: A China’ s per—
spective J . Energy Economics 2022 115: 106342.
Song YZ LiuTS LiY etal Paths and policy adjustments for improving carbon-market liquidity in China J . Energy
Economics 2022 115: 106379.

J . 2018 53(10):

158 —174.
Fang Ying Guo Junjie. Is the environmental violation disclosure policy effective in China? Evidence from capital market re—

actions J . Economic Research Journal 2018 53( 10): 158 —174. ( in Chinese)



— 88 — 2026 5

39 Krueger P Sautner Z Starks L T. The importance of climate risks for institutional investors J . Review of Financial Stud-
ies 2020 33(3): 1067 - 1111.

40 Dyck A Lins KV Roth L et al. Do institutional investors drive corporate social responsibility? International evidence J .
Journal of Financial Economics 2019 131(3): 693 -714.

41 Ilhan E Krueger P Sautner Z et al. Climate risk disclosure and institutional investors J . Review of Financial Studies
2023 36(7): 2617 -2650.

42 Chen S Oliva P Zhang P. The effect of air pollution on migration: Evidence from China J . Journal of Development Eco—
nomics 2022 156: 102833.

43 Wu R R Qin Z F. Assessing market efficiency and liquidity: Evidence from China’ s emissions trading scheme pilots J .
Science of the Total Environment 2021 769: 144707.

44 WeiYM LiuLC WuG etal. Energy Economics: CO, Emissions in China M . Beijing: Springer Science & Business
Media 2011.

Institutional investors and carbon market efficiency: The role of liquidity and
price discovery

YU Xing—in' FANG Ying' > HAN Qian’

1. The Wang Yanan Institute for Studies in Economics Xiamen University Xiamen 361005 China;
2. Laboratory of Digital Finance Xiamen University Xiamen 361005 China;

3. Lingnan College Sun Yat-sen University Guangzhou 510275 China

Abstract; Carbon emission trading markets ( CETMs) play a crucial role in the “dual-carbon” goals of achie—
ving carbon peak by 2030 and carbon neutrality by 2060. Liquidity and price discovery are the two fundamen—
tal microstructural measures of the functioning of CETMs. Using daily trading data from four carbon emission
trading ( CET) pilot markets: Beijing Shanghai Hubei and Guangdong: From 2013 to 2021 this paper
empirically examines the impact of institutional investors on market liquidity and price discovery. Our findings
demonstrate that institutional investors significantly enhance liquidity and strengthen the price discovery func—
tion of these CET pilots. This conclusion remains robust after addressing potential endogeneity issues through
instrumental variable methods and conducting robustness checks. Mechanism analysis shows that institutional
investors play dual roles in carbon markets: As intermediaries they enhance market liquidity by boosting
trading activity; As informed traders they accelerate the incorporation of new information into carbon prices
reduce effective price dispersion and thus strengthen price discovery. These findings carry important policy
implications for the development of a national CETM and offer practical guidance for investors carbon emis—
sion regulated enterprises and policymakers to better navigate and utilize CETMs.

Key words: carbon market; liquidity; price discovery; institutional investors



