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Introduction

RQ: ”How the green bond issuance is related to the firm financial performance in China?” 

St. Petersburg School of 
Economics and Management

Joint Workshop Sustainable Debt, Sustainable Returns? The Impact of Green Bonds 
on Firm Performance in China

In 2023, China was the world’s largest green bond 
issuer for the second year running (USD 131 billion).

Research Gap
• Mixed and inconclusive evidence on whether 

green bond issuance improves firm profitability.
• China’s market is large and unique, yet most firm-

level studies focus on listed issuers; non-listed 
corporate bond issuers are underexplored.

• Prior work often uses short post-issuance windows 
and do not always address selection bias robustly.

2007

• First green bond ever issued
• Green bonds are fixed-income financial 

instruments used to finance green projects

2015

• Paris Agreement
• Increasing climate-related awareness

2020

• Post-COVID recovery
• Green bonds as opportunity to set 

economies towards a more sustainable 
path 
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Literature Review
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Table 1. Effects of green bond issuance on corporate performance

Source: Compiled by the authors

Study Name Methodology Market Time period Result

Tang & Zhang (2018) Event study Global 2007–2017 Positive abnormal returns at announcement

Zhou & Cui (2019) PSM +DiD China 2016–2019
↑ ROA, gross profit margin, R&D expenses; limited short-term 
ROIC gains

Flammer (2020) Event study Global 2007–2018
Immediate positive market reaction; long-term gains in ROA & 
ROE

Agliardi & Chechulin
(2020) OLS U.S. & Europe 2000–2017 ↑ ROE, negative but not significant for ROA

Lebelle et al. (2020) Event study Global 2009–2018 Negative stock-market reaction at announcement

Yeow & Ng (2021) PSM + DiD Global 2015–2019
↑ Environmental performance; negative but not significant for 
ROA

Tan et al. (2022) DiD China 2010–2020 ↑ ROE, green patents, social reputation

Khurram et al. (2023) DiD China 2016–2020 ↑ Innovation performance, Tobin’s Q

Wicaksono (2024) DiD Asia 2015–2020 ↑ ESG scores; no significant effect on ROA and ROE
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Hypotheses Developed
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H1: Green bond issuance is positively related to the firm’s financial performance.

H2: Firm size is positively related to firm’s financial performance.

H3: Leverage is negatively related to firm’s financial performance.
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Data & Methodology (1)
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Data: Panel

Time period (issuance): 2016-2019, annual

Time period (performance): 2012-2024, annual  

Country: China

Source: Wind Database

Method: Propensity score matching, Difference-in-

Difference

Variable Description

Size Firm’s size measured as the natural log of total 
assets for the year prior to bond issuance

Year of issuance Year of bond issuance

Industry A set of industry dummies based on Wind 
Database Classification

Province A set of regional dummies according to the 
province where the firm is registered

ROE Firm’s return on equity for the year prior to 
bond issuance

ROA Firm’s return on assets for the year prior to 
bond issuance

Table 2. Variables Used for Propensity Score Matching

Source: Compiled by the authors

Result:  6 802 observations of 799 issuers 
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Data & Methodology (2)
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Variable type Variable name Description

Dependent
ROA Return on assets, percent

ROE Return on equity, percent

Independent

Debt-to-Assets Debt-to-assets ratio

Firm size Natural log of total assets

Tangibility Assets tangibility

Quick Ratio Quick ratio

Interest Coverage ratio Interest Coverage Ratio

Firm age Firm’s age, years

Industry Industry dummy according to Wind database (2025) classification

Year Year dummy

Province Province dummy

Source: Compiled by the authors

Table 3. Variables Description

Empirical model:

𝑅𝑂𝐴!"/𝑅𝑂𝐸!" = 𝛼 + 𝛽#𝑇𝑟𝑒𝑎𝑡𝑒𝑑!+ 𝛽$𝑃𝑜𝑠𝑡!+ 𝛽% (𝑇𝑟𝑒𝑎𝑡𝑒𝑑!×𝑃𝑜𝑠𝑡!)+ 𝛽&𝐷𝑒𝑏𝑡 − 𝑡𝑜 − 𝑎𝑠𝑠𝑒𝑡𝑠!"+ 𝛽'𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒!" + 𝛽(𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦!" +

𝛽)𝑄𝑢𝑖𝑐𝑘 𝑟𝑎𝑡𝑖𝑜!" + 𝛽*𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑎𝑡𝑖𝑜!" + 𝛽+ 𝐹𝑖𝑟𝑚 𝑎𝑔𝑒!" + 𝛽#, ∑𝑌𝑒𝑎𝑟!" + 𝛽## ∑ 𝐼𝑛𝑑!" + 𝛽#, ∑𝑃𝑟𝑜𝑣!" + 𝜖!"
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Results (1)
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Source: Own Estimations

Table 5. Parallel trend test for ROA Table 6. Parallel trend test for ROE

Test Statistic p-value
Chi-square 16.80 0.157

Test Statistic p-value
Chi-square 16.78 0.158

Source: Own Estimations

Source: Compiled by the authors Source: Compiled by the authors

Figure 1. Parallel trend test for ROA Figure 2. Parallel trend test for ROE
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Results (2)

St. Petersburg School of 
Economics and Management

Joint Workshop Sustainable Debt, Sustainable Returns? The Impact of Green Bonds 
on Firm Performance in China

Source: Own Estimations

Table 4. Difference-in-difference results for ROA

Variables Coefficient Std. Err. z P > |z|
DebtAssets -0.515 0.213 -2.420 0.015
Size -0.033 0.027 -1.220 0.224

Quick ratio 0.000 0.003 -0.040 0.970

Tangibility 0.338 0.196 1.720 0.085
Age 0.008 0.004 2.250 0.025

Interest Coverage 0.000 0.000 0.370 0.715

Period Group Mean Std. Err. |t| P > |t|

Before
Control 1.514

Treated 1.470
Diff (T–C) -0.045 0.029 1.560 0.118

After
Control 1.041

Treated 0.987
Diff (T–C) -0.053 0.073 0.730 0.465

Diff-in-Diff 0.353 0.110 3.200 0.001***

Number of Obs 1 418

R² 0.17

Source: Own Estimations

Table 5. Difference-in-difference results for ROE

Variables Coefficient Std. Err. z P > |z|
DebtAssets -0.524 0.212 -2.470 0.013
Size -0.032 0.027 -1.180 0.238

Quick ratio -0.0002 0.0032 -0.050 0.958

Tangibility 0.332 0.196 1.700 0.089
Age 0.008 0.004 2.310 0.021

Interest Coverage 0.000 0.000 0.350 0.725

Period Group Mean Std. Err. |t| P > |t|

Before
Control 2.835

Treated 2.712
Diff (T–C) -0.123 0.081 -1.52 0.129

After
Control 1.582

Treated 1.724
Diff (T–C) 0.141 0.076 1.86 0.062*

Diff-in-Diff 0.265 0.111 2.38 0.017**

Number of Obs 1 418

R² 0.12
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Results (2)
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Source: Own Estimations

Picture 1. ATET Estimates for ROA Across Different Cohorts

Source: Own Estimations

Picture 2. ATET Estimates for ROE Across Different Cohorts
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Conclusion
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Further Research:

Unpack the transmission channels: 

• Track green, R&D/sales; test mediation: Issue →

Innovation → Performance (Innovation channel);

• Examine volatility of profits/sales, Z-score (risk 

reduction channel);

• Test whether Treat×Post→ lower debt costs, 

higher liquidity (financial channel);

• Environmental impact.

• More?

H1:  Green bond issuance is positively related to the firm  financial 
performance.

(aligns with Zhou and Cui, 2019, Tan et al.. 2022, Flammer, 2020)

H3: Leverage is negatively related to firm’s financial performance.

(aligns with Tan et al., 2022, Khurram et al., 2023, Zhou and Cui, 
2019)

Hypotheses supported:

H2:  Firm size is not found to be positively related to firm’s 
financial performance.

(aligns with Yeow and Ng, 2021, Wicaksono, 2024, Lebelle et al., 
2020)

Hypothesis rejected:



Sustainable Debt, Sustainable Returns? The Impact of Green Bonds 
on Firm Performance in China

THANK YOU!

National Research University Higher School 
of Economics 

St. Petersburg School of 
Economics and Management

Joint Workshop

Varvara V. Nazarova, PhD in Economics , HSE University Saint-Petersburg
Boris A. Lodiagin, PhD student, HSE University Saint-Petersburg
Olga V. Alekseeva, PhD student, HSE University Saint-Petersburg



12

References

St. Petersburg School of 
Economics and Management

Department of Finance Sustainable Debt, Sustainable Returns? The Impact of Green Bonds 
on Firm Performance in China

Abu-Abbas, B. M., Alhmoud, T., & Algazo, F. A. (2019). Financial Leverage and Firm Performance: Evidence from Amman Stock Exchange. The European Journal of Comparative Economics, 16(2), 207–237. https://ideas.repec.org/a/liu/liucej/v16y2019i2p207-237.html

Agliardi, E., & Chechulin, V. (2020). Green Bonds vs Regular Bonds: Debt Level and Corporate Performance. Journal of Corporate Finance Research, 14(2), 83–99. https://doi.org/10.17323/j.jcfr.2073-0438.14.2.2020.83-99

Akben-Selcuk, E. (2016). Does Firm Age Affect Profitability? Evidence from Turkey. International Journal of Economic Sciences, 5(3). https://doi.org/10.20472/es.2016.5.3.001

Akhtar, S., Javed, B., Maryam, A., & Sadia, H. (2012). Relationship between Financial Leverage and Financial Performance: Evidence from Fuel and Energy Sector of Pakistan. European Journal of Business and Management, 4(11), 7–17. https://www.iiste.org/Journals/index.php/EJBM/article/view/2455

Alabdullah, T. T. Y., Ahmed, E. R., & Yahya, S. (2018). The determination of firm performance in emerging nations: Do board size and firm size matter? International Academic Journal of Accounting and Financial Management, 5(2), 57–66. https://doi.org/10.9756/iajafm/v5i2/1810017

Alathamneh, M., Obeidat, M. I., Almomani, M. A., Almomani, T. M., & Darkal, N. A. (2025). The mediating role of profitability in the impact relationship of assets tangibility on firm market value. Journal of Risk and Financial Management, 18(2), 104. https://doi.org/10.3390/jrfm18020104

Alessi, L., Duranovic, A., Kvedaras, V., & Monasterolo, I. (2025). From risks to opportunities: The impact of green public investment programs on sovereign yields. Research in International Business and Finance, 102866. https://doi.org/10.1016/j.ribaf.2025.102866

Ali, S. A., Yassin, M., & AbuRaya, R. (2020). The impact of firm characteristics on corporate financial performance in emerging markets. International Journal of Customer Relationship Marketing and Management, 11(4), 70–89. https://doi.org/10.4018/ijcrmm.2020100105

Alzubi, K., & Bani-Hani, A. (2021). Determinants of debt-to-equity and its impact on the performance of industrial companies listed on Amman Stock Exchange. Journal of Governance and Regulation, 10(4 special issue), 353–364. https://doi.org/10.22495/jgrv10i4siart15

Arhinful, R., & Radmehr, M. (2023). The effect of financial leverage on financial performance: evidence from non-financial institutions listed on the Tokyo stock market. Journal of Capital Markets Studies, 7(1), 53–71. https://doi.org/10.1108/jcms-10-2022-0038

Bachelet, M. J., Becchetti, L., & Manfredonia, S. (2019). The Green Bonds Premium Puzzle: The role of issuer characteristics and Third-Party Verification. Sustainability, 11(4), 1098. https://doi.org/10.3390/su11041098

Baker, M., Bergstresser, D., Serafeim, G., & Wurgler, J. (2018). Financing the response to climate change: the pricing and ownership of U.S. green bonds. National Bureau of Economic Research. https://ideas.repec.org/p/nbr/nberwo/25194.html

Callaway, B., & Sant’Anna, P. H. (2020). Difference-in-Differences with multiple time periods. Journal of Econometrics, 225(2), 200–230. https://doi.org/10.1016/j.jeconom.2020.12.001

Capasso, A., Gallucci, C., & Rossi, M. (2015). Standing the test of time. Does firm performance improve with age? An analysis of the wine industry. Business History, 57(7), 1037–1053. https://doi.org/10.1080/00076791.2014.993614

Chen, J., Yang, Y., Liu, R., Geng, Y., & Ren, X. (2023). Green bond issuance and corporate ESG performance: the perspective of internal attention and external supervision. Humanities and Social Sciences Communications, 10(1). https://doi.org/10.1057/s41599-023-01941-2

Chen, K., & Ma, Z. (2023). Green bond, institutional investors and corporate value. SHS Web of Conferences, 163, 01028. https://doi.org/10.1051/shsconf/202316301028

Cicchiello, A. F., Cotugno, M., Monferrà, S., & Perdichizzi, S. (2022). Which are the factors influencing green bonds issuance? Evidence from the European bonds market. Finance Research Letters, 50, 103190. https://doi.org/10.1016/j.frl.2022.103190

Climate Bonds Initiative. (2024, May). China solidifies leadership in green finance for 2023. Climate Bonds Initiative. https://www.climatebonds.net/resources/reports/china-sustainable-debt-state-market-report-2023

Climate Bonds Initiative. (2025, April). China debuts landmark sovereign green bond on global stage. Climate Bonds Initiative. https://www.climatebonds.net/2025/04/china-debuts-landmark-sovereign-green-bond-global-stage

Dalci, I. (2018). Impact of financial leverage on profitability of listed manufacturing firms in China. Pacific Accounting Review, 30(4), 410–432. https://doi.org/10.1108/par-01-2018-0008

Danso, A., Lartey, T. A., Gyimah, D., & Adu-Ameyaw, E. (2020). Leverage and performance: do size and crisis matter? Managerial Finance, 47(5), 635–655. https://doi.org/10.1108/mf-10-2019-0522

Deloof, M. (2003). Does working capital management affect profitability of Belgian firms? Journal of Business Finance and Accounting, 30(3–4), 573–588. https://doi.org/10.1111/1468-5957.00008

Dong, Y., Ka, C., Leung, Y., & Cai, D. (2011). What drives fixed asset holding and risk-adjusted performance of corporates in China? Journal of the Asian Real Estate Society, 15(2), 141–164. https://mpra.ub.uni-muenchen.de/29128/1/MPRA_paper_29128.pdf

Dutordoir, M., Li, S., & Neto, J. Q. F. (2023). Issuer motivations for corporate green bond offerings. British Journal of Management, 35(2), 952–973. https://doi.org/10.1111/1467-8551.12747

Eccles, R. G., Ioannou, I., & Serafeim, G. (2014). The impact of corporate sustainability on organizational processes and performance. Management Science, 60(11), 2835–2857. https://doi.org/10.1287/mnsc.2014.1984

Enekwe, C. I., Agu, C. I., & Nnagbogu, E. K. (2014). The effect of financial leverage on financial performance: Evidence of quoted pharmaceutical companies in Nigeria. IOSR Journal of Economics and Finance, 5(3), 17–25. https://doi.org/10.9790/5933-0531725

Enqvist, J., Graham, M., & Nikkinen, J. (2014). The impact of working capital management on firm profitability in different business cycles: Evidence from Finland. Research in International Business and Finance, 32, 36–49. https://doi.org/10.1016/j.ribaf.2014.03.005

Feng, C., Zhong, S., & Wang, M. (2024). How can green finance promote the transformation of China’s economic growth momentum? A perspective from internal structures of green total-factor productivity. Research in International Business and Finance, 70, 102356. https://doi.org/10.1016/j.ribaf.2024.102356

Flammer, C. (2020). Green Bonds: Effectiveness and implications for public policy. Environmental and Energy Policy and the Economy, 1, 95–128. https://doi.org/10.1086/706794

https://ideas.repec.org/a/liu/liucej/v16y2019i2p207-237.html
https://doi.org/10.17323/j.jcfr.2073-0438.14.2.2020.83-99
https://doi.org/10.20472/es.2016.5.3.001
https://www.iiste.org/Journals/index.php/EJBM/article/view/2455
https://doi.org/10.9756/iajafm/v5i2/1810017
https://doi.org/10.3390/jrfm18020104
https://doi.org/10.1016/j.ribaf.2025.102866
https://doi.org/10.4018/ijcrmm.2020100105
https://doi.org/10.22495/jgrv10i4siart15
https://doi.org/10.1108/jcms-10-2022-0038
https://doi.org/10.3390/su11041098
https://ideas.repec.org/p/nbr/nberwo/25194.html
https://doi.org/10.1016/j.jeconom.2020.12.001
https://doi.org/10.1080/00076791.2014.993614
https://doi.org/10.1057/s41599-023-01941-2
https://doi.org/10.1051/shsconf/202316301028
https://doi.org/10.1016/j.frl.2022.103190
https://www.climatebonds.net/resources/reports/china-sustainable-debt-state-market-report-2023
https://www.climatebonds.net/2025/04/china-debuts-landmark-sovereign-green-bond-global-stage
https://doi.org/10.1108/par-01-2018-0008
https://doi.org/10.1108/mf-10-2019-0522
https://doi.org/10.1111/1468-5957.00008
https://mpra.ub.uni-muenchen.de/29128/1/MPRA_paper_29128.pdf
https://doi.org/10.1111/1467-8551.12747
https://doi.org/10.1287/mnsc.2014.1984
https://doi.org/10.9790/5933-0531725
https://doi.org/10.1016/j.ribaf.2014.03.005
https://doi.org/10.1016/j.ribaf.2024.102356
https://doi.org/10.1086/706794


13

Appendix 

St. Petersburg School of 
Economics and Management

Department of Finance Sustainable Debt, Sustainable Returns? The Impact of Green Bonds 
on Firm Performance in China

Source: Own Estimations

Table 7. Treatment vs Control T-test




