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Abstract

Objective: This study examined the responses of banking investors to the first-time issuance of sovereign green bonds (SGBs) in the context of the Indian economy, one of the largest emerging economies. A critical nexus exists between financial systems and sustainability-related initiatives, particularly in emerging economies. India issued its first sovereign green bond on 25 January 2023. This study investigates the effect of SGB issuances on banking investors.

Design/Methodology: Daily stock prices of 36 listed banks were collected over 203 trading days to calculate abnormal returns. This study uses the event study method to analyse the effect of the first SGB issuance. A cross-sectional regression was applied to firm-specific data.

Results: The event study results indicate that, overall, bank stocks have experienced a significant cumulative negative impact. However, private sector banks exhibited the highest responsiveness to the event, as demonstrated by the magnitude and statistical significance of abnormal returns. Further regression analysis reveals that larger size and enhanced capital adequacy consistently improve banks’ cumulative abnormal returns, suggesting that banking investors prioritise financial robustness over ESG performance in short-term market responses.

Theoretical and practical implications: Indian banking investors acknowledge the presence of SGBs; however, they appear to exhibit a lower propensity towards these instruments compared to alternative options. For emerging economies, such as India, the implementation of a standardised reporting framework for sustainable finance instruments, including green bonds, is crucial for enhancing investor confidence and ensuring market transparency.
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1. Introduction

Sovereign green bonds (SGBs) have emerged as a key global financial instrument to address climate finance needs and contribute to sustainable development while supporting and financing environmentally friendly initiatives. During COP28 in November 2023, strategies to respond to global warming, which may exceed 3 °C, were discussed. Substantial green investments are necessary to combat climate change, which can be targeted through green bonds. The issuance of green bonds by governments will not only support the need for capital but also may signal a strong commitment toward the environment, potentially attracting investors and contributing to a positive global reputation.

The green bond market in 2017 was notable for its emphasis on sovereign issuances, earning it the moniker ‘the year of the sovereign’. This trend was initiated by Poland and France, who set precedents for their first-time offerings in late 2016 and early 2017. Subsequently, Fiji and Nigeria historically became inaugural issuers among emerging economies (Climate Bonds Initiative, 2018). The average size of sovereign green bonds is 17 times larger than that of corporate green bonds, enabling the generation of impact toward sustainable finance. Ando et al. (2022) recommended that issuing these financial instruments could serve as an additional source of stable financing with more favourable market access conditions, mitigate the impact of climate risks on public finances, and ease the transition to more environmentally sustainable, low-carbon economies. Empirical literature on bond market development suggests that sovereign issuances positively influence a nation’s corporate bond market. There are benefits to sovereign green bond issuances in the development of sustainable bond markets (Cheng et al., 2024). Globally, sovereign entities are driven by two primary factors when issuing green bonds: expanding their investor base and stimulating the development of domestic green/thematic bond markets (Kumar, 2023). Over the years, sovereign green bond issuance has gained great momentum, reflecting a broader shift toward the urgency for a low-carbon economy transition and promoting sustainable finance.

SGBs have attracted considerable attention in the global financial landscape, as governments seek to finance environmentally sustainable projects and initiatives. While the general perception of SGBs is positive because of their potential impact on addressing climate change and promoting sustainable development, there is a substantial gap in the academic literature regarding sector-specific investor responses to these issues. This lack of research is particularly evident in the banking sector, which performs a crucial role in the financial ecosystem and can significantly influence the success and adoption of SGBs. Hence, the first research question is as follows:

RQ1: How do banking investors respond to the SGB issuance?

Do banking investors consider the value of SGB issuances relevant? Addressing this question is particularly relevant when SGBs are of strategic significance for investors in the banking sector, especially when considering changing sustainability mandates and concerns about climate risk. The outcomes of banking investors’ responses to SGBs offer valuable insights into the effectiveness of these financial instruments in drawing capital from this sector. Furthermore, it may assist policymakers and issuers in better tailoring these bonds to align with the preferences of key investor groups. In India, various categories of banks collectively contribute to the banking ecosystem. Each category has a distinct role and adopts different investment and operational strategies. Therefore, it is crucial to understand and evaluate the roles of these bank categories when examining investors’ responses. This consideration leads to the formulation of the second research question.

RQ2: Do banking investors’ responses to SGB issuance differ according to bank category?

Investigating this question will yield further insight into the impact of sustainability-linked bonds. Analysing the differential reactions of banking investors to the issuance of SGBs across various types of banks provides valuable information regarding the effects of these financial instruments. Policymakers can enhance regulations and incentives to promote the broader adoption of sustainable finance practices in the banking sector, ultimately contributing to the advancement of sustainability objectives in the financial industry. Current research on SGB issuances concentrates on developed countries, resulting in a considerable lack of insight into how these financial instruments operate and affect emerging markets. This limited investigation raises the third research question:

RQ3: Do the effects of SGB issues remain consistent in developed and emerging nations?

Addressing this question will contribute to the current academic literature on SGB issues and financial institutions’ performance. In addition, it will also support scholars in understanding SGB issuance, including economic-specific factors. Emerging markets and developing economies are likely to derive the greatest benefit from these financial innovations. Given the recent emergence of sovereign green bonds, this study examines how the Central Bank of India’s issuance of sovereign green bonds has affected banking sector stocks. The primary aim is to analyse government-issued green bonds and their relationships with financial markets, specifically focusing on banking investors.

2. Sovereign green bond issuance in India

Recent developments in Indian securities include innovation in financial instruments, initiatives to increase issuer and investor participation, interventions to enhance market efficiency, and structural changes to ensure market integrity (Panda, 2023). The Finance Minister announced India’s plan to issue SGBs to fund public sector projects aimed at reducing carbon intensity in the 2023 fiscal budget (Shreeprabha, 2024). India issued the first sovereign green bond in a dual trench offering 1 billion USD with five and ten-year maturities in January and February 2023 (Mazumdar, 2023). The government implemented a ‘green bond framework’ that follows international best practices, ensuring it aligns with the green bond principles set by the International Capital Market Association (ICMA). Contrary to the long-standing belief that there was no existing demand base, domestic insurance companies and government-owned banks emerged as primary investors, driven by regulatory mandates and growing ESG compliance. However, retail investor engagement remains constrained due to limited awareness and the relatively extended duration of investment tenors. India’s SGBs could boost the green finance sector and demonstrate strong policy commitments to sustainable development

3. Literature review and hypothesis development

With the growth of green bond issuances in the global capital market, studies have primarily focused on examining how the stock market responds to corporate green bond issuances and their potential stock market reaction. The literature has limited documentation on SGB issuances, which have emerged relatively recently (Ando et al., 2022). Moreover, there is a paucity of empirical literature on SGB issuances and market reactions.

In 2007, the European Investment Bank (EIB) launched the world’s first green bond market, marking the beginning of the global green bond market. This initiative aimed to support efforts in renewable energy development (Cicchiello et al., 2022). Nguyen et al. (2023) examined 171 countries and territories between 2007 and 2018. These findings corroborate the positive environmental impact of green bonds, demonstrating their efficacy in reducing carbon dioxide and greenhouse gas emissions, increasing the renewable energy consumption rate, and expediting progress towards sustainable development goals (SDGs). Prakash and Sethi (2022) suggested that despite growing interest in sustainability across Asian economies, financial markets have not yet fully tapped into the expanding global appetite for sustainable investments. Their study determined that Asian economies must improve data accessibility, reduce market distortions and eliminate regulatory barriers to draw capital from private investors. Furthermore, it would require the creation of policies and the implementation of mixed financing tools that merge private and public funds.

Studies show that the issuance of corporate green bonds is associated with positive abnormal returns on stock prices, particularly on the issue date, indicating investor confidence in the issuing entity’s commitment to sustainability (Jannis & Hall, 2020; Gomes et al., 2024). Issuing green bonds can reduce the stock price crash risk (SPCR) by alleviating financing constraints and enhancing a firm’s reputation, thus stabilising the capital market. Ge et al. (2024) and Zhou and Cui (2019) evaluated the impact of green bond issuance in China and found that it has a positive effect on profitability, stock prices, a company’s social responsibility, operational performance and environmental improvement. They concluded that green bonds can significantly contribute to reducing emissions and enhancing corporate environmental responsibility, especially when used for new projects supported by external reviews and issued in the context of global climate agreements (Serena & Panzica, 2020). Investors perceive the issuance of green bonds by EU nations as a strategy that enhances value and mitigates risk (Dell’Atti et al., 2022). By issuing SGBs, countries send powerful messages about their commitment to a low-carbon economy, thereby increasing their social and reputational advantages. Kodiyatt et al. (2024) examine how the issuance of green bonds affects the performance of issuing companies in India’s stock market. These results indicate that green bond announcements do not lead to any notable abnormal returns, which suggests that investors may not act rationally when it comes to environmental considerations.

SGBs are a recent phenomenon, and limited academic work is observed. Among them, Braga (2020) reviewed the existing literature on sovereign green bonds, proposing that the government has traditionally played an important role in minimising green initiative costs and alleviating environmental uncertainties. Chesini (2024) proposed that the increased issuance of SGBs can stimulate domestic investments in climate-friendly projects, enhancing overall environmental outcomes. Baldi and Ferri (2024) advocated that sovereign bond issuances with greater focus are more likely to address general objectives, reduce funding expenses and have a higher probability of targeting general goals, but come with increased funding costs. In contrast, more specialised issuances allow local governments to shift their financial strategy towards projects aimed at general objectives. In the available literature, other studies have focused on Greenium’s slower yield relative to similar bonds (Chesini, 2024). SGBs offer small green premiums, incentivising governments to issue them over conventional bonds. Countries with strong decarbonisation efforts, particularly in the power sector, benefit from enhanced credibility in the green bond market. The research highlights SGBs’ capacity to promote sustainable investment, yet it is crucial to address existing obstacles to maximise their impact. The effectiveness of SGBs may also depend on broader economic and regulatory systems that reinforce global green finance initiatives (Yadav et al., 2024).

Several studies have adapted the event study methodology across the globe, employing the event study to understand stock market responses. The event study methodology is a significant approach for evaluating the impact of various occurrences. This technique enables researchers to examine alterations in the financial, economic and accounting domains resulting from monetary influences (Fama et al., 1969). Research conducted in Malaysia revealed that the announcement of white-collar crime negatively impacts stock prices, resulting in an abnormal decrease in returns (Tay et al., 2016). By means of an event study methodology, we assess the impact of share repurchase announcements on Taiwanese companies by considering various financial practices and decisions between 2000 and 2020. Wang et al. (2024) concluded that there is a significant abnormal return on stock prices surrounding share repurchase announcements. Anwar et al. (2017) analysed the impact of cash dividend announcements on the stock price returns of Indian manufacturing companies, documenting cash dividend announcements associated with positive abnormal average returns (AARs).

Although the above discussions yield contradictory results, studies have confirmed the relationship between green bond issuance and stock market reactions. Therefore, we formulated the following hypothesis:

H1: Sovereign green bond issuance adversely affects the banking stock returns.

Wang et al. (2024) suggested that market responses to the United States’ ESG Disclosure Simplification Act of 2021 indicate that companies with higher ESG scores experience less severe negative impacts. This finding highlights that firms with robust ESG credentials are better prepared to handle regulatory changes related to climate disclosures. Dorfleitner et al. (2018) further supported the assertion that companies with robust corporate social responsibility (CSR) practices significantly outperform those with less effective CSR initiatives. Collectively, these studies demonstrate a positive correlation between proactive environmental, social and governance (ESG) actions, reduced risk, and enhanced performance. Ricci et al. (2024) observed that during the intensification of the war and the announcement of disruptions to gas imports from Russia in 2021–2022, European listed companies with high ESG scores experienced less of an impact on their stock returns than their counterparts. Firms with superior environmental scores tended to achieve higher returns. Clancey-Shang & Fu (2024) examined a group of companies listed in the US and, by employing an event-study methodology, discovered that superior ESG performance was correlated with reduced volatility in stock return ranges. Collectively, these studies indicate a positive connection among proactive ESG initiatives, decreased risk and improved performance. The positive correlation among engaging in proactive ESG initiatives, mitigating risk and enhancing performance substantiates this hypothesis.

H2: Banks with good ESG scores are less likely to be affected by sovereign green bond issuances.

This literature review highlights the complex connections among sovereign green bond issues, market dynamics and firm performance. These studies collectively emphasise the importance of thoroughly understanding the financial consequences of SGB. These insights offer a valuable basis for policymakers, investors and businesses to navigate the intricate intersection of environmental policies and economic considerations.

4. Data and methodology

4.1. Data

This study investigated the impact of SGB issuances on various types of banks operating in India – primarily public, private, small finance banks and payment banks. The sample comprised 36 banks listed on the National Stock Exchange (refer Annex 1). Data were collected from the CMIE (Center for Monitoring Indian Economy) Prowess database, a commonly used source for India-based studies (Desai, 2024; Goyal & Soni, 2024; Krishnan & Sengupta, 2024; Pandey et al., 2022). Due to constraints related to data availability, the cross-regression analysis was limited to 30 banks for which firm-specific information is accessible.

4.2. Event study

The efficient market hypothesis suggests that stock prices adjust promptly to new information or events (Lee et al., 2015). To examine the effect of SGB issuances by the RBI, this study adopted the event study methodology (Brown & Warner, 1980, 1985; Fama et al., 1969). The process began by identifying the event date, event window and estimation window. The event date was 25 January 2023, when the Reserve Bank issued SGBs. This study utilised a 197-day estimation window spanning t-7 to t-203, and a 13-day event window ranging from t-6 to t+6 (see Figure 1). As Kumar and Firoz (2019) noted, brief event windows may not fully capture the effect of delayed market reactions, whereas extended windows risk distorting the market’s response. The research timeframe spans 4 April 2023 to 3 February 2024, encompassing 203 trading days. This duration yielded a dataset of 7,763 daily returns for the selected banking institutions.


Figure 1. Event timeline
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Source: Compiled by the author.


The ordinary least squares (OLSs) market model is a widely used estimation technique in event studies (Brown & Warner, 1980, 1985; Pandey et al., 2022). The market model is used to calculate the normal return (NRst), as shown in Equation 1.

NRst=α+βRmt                  (1)

In this equation, normal return is represented as NRst, the intercept is denoted as α, the regression model’s slope is symbolised as β, and the benchmark index return on a given day is expressed as Rmt. After calculating the normal return using Equation 1, the abnormal return can be determined using Equation 2.

ARst=Rst−NRst                  (2)

In this context, AR represents the abnormal return of stock s on a given day, whereas NR denotes the normal return, as outlined in Equation 1. Additionally, it refers to the actual return of stock s on a specified day, as defined in Equation 3.

Rst=log⁡N(CPstCPst−1)×100                  (3)

While log N denotes the logarithm of the number, the closing price of stock s on a given day is represented as CPst, and the closing price of the same stock on the previous day is denoted as CPst-1. The abnormal returns for each bank category are combined and calculated as the average abnormal return (AAR) divided by the sample size, as outlined in Equation 4.

AARt=1N∑t=1NARst                  (4)

In this context, N represents the sample size, and AAR represents the aggregate abnormal return. We determined the cumulative average abnormal return (CAAR) using AARs. T-statistics were used to assess the statistical significance. The t-test for AARs is calculated using Equation 5, whereas Equation 6 is used to compute the t-test for CAARs.

AARtt=AARtσN,et                  (5)

CAARtt=CAARtσN,etNt+1                  (6)

In this context, AAR on a specific day is represented by AARt, CAARt signifies the cumulative average abnormal return, tth the day is denoted by, and Nt+1 represents the absolute value of the subsequent event day. σN,et represents the aggregated standard deviation of the abnormal return during the estimation period, calculated according to Equation 7, and is symbolised by

σN,et=∑s=1Nσ2s,etN2                  (7)

In this context, SD represents the standard deviation of daily returns for each sample bank’s estimation period, and N denotes the sample size. The calculated t-values were then compared with the tabulated t-values at various significance levels to determine whether the hypothesis was accepted or rejected.

4.3. Cross-sectional analysis

This hypothesis proposes that banks with strong environmental, social and governance (ESG) ratings are less impacted by issuing sovereign green bonds. To test this, a regression analysis is performed, where the cumulative abnormal return (CAR) serves as the dependent variable and is analysed in relation to the independent variable, ESG. CAR was determined as shown in Equation 8.

CARi;T1−T2=∑t=T1T2ARi,t,                  (8)

Various company-specific and industry-related factors influence stock performance. A regression analysis was conducted using cumulative abnormal return (CAR) as the outcome variable, with financial indicators serving as control variables. Additionally, the impact of green banking practices was examined by categorising financial institutions into green and non-green banks based on their green initiatives. The green bank category consists primarily of public sector institutions that actively plan, implement and embrace eco-friendly banking initiatives. The CMIE codes were used to differentiate between green and non-green banks. A cross-sectional study was conducted to investigate the influence of company-specific financial variables and green banking practices on CARs. However, because of the availability of bank-specific financial data for only 30 institutions, the regression analysis was limited to this sample size. The regression model employed in this study is shown in Equation 9

CARiw=β0+β1(ESG)iw+β2(LnTA)iw+β3(CRAR)iw+β4(NIM)iw+β5(ROA)iw+β6(GB)iw+εiw                  (9)

In this context, β denotes the sensitivity coefficient associated with various factors, i represents the sample companies, and w signifies the different event windows. Table 1 presents the abbreviations, descriptions and sources of the variables used in the regression model.


Table 1. Variables




	Variables

	Abbreviation

	Description

	Source






	Cumulative abnormal return

	CAR

	Cumulative abnormal returns are cumulated through an event window, such as (-6, -1), (0, 0), (+1, +6), (-3, +3), (-6, +6)

	See Equation 6




	ESG score

	ESG

	Banks ESG score

	ESG risk assessment & insights ltd. data




	Firm control




	Size

	LnTA

	Natural log of total assets

	



	Capital to risk (weighted) assets ratio (capital adequacy ratio)

	CRAR

	
	CMIE Prowess data




	Net interest margin

	NIM

	Net interest margin

	CMIE Prowess data




	Return on assets

	ROA

	Return on assets

	CMIE Prowess data




	Categorical variable

	
	
	



	Green bank

	GB

	1-Green bank

	Based on the author’s evaluation




	
	
	0-Otherwise






Source: Compiled by the author.



5. Result analysis and discussion

The summary statistics in Table 2 show that during the pre- and post-event days, abnormal returns were more volatile than on the event day. Event-day returns were the least volatile. Further, the minimum and maximum ESG scores of banks range between 52.46 and 73.85, and the control variables highlight the banks’ varied characteristics. The statistics highlight negative abnormal returns around the event window, with differences in bank performance and ESG profiles, providing a basis for analysing market reactions to green bond issuances.


Table 2. Descriptive statistics




	Variable

	Observation

	Mean

	Std. deviation

	Min.

	Max.






	CAR (-6, -1)

	30

	-0.0628

	0.0536

	-0.1795

	0.0524




	CAR (0, 0)

	30

	-0.0027

	0.0217

	-0.0325

	0.0667




	CAR (+1, +6)

	30

	-0.0366

	0.0423

	-0.1406

	0.0380




	CAR (-3, +3)

	30

	-0.0282

	0.0419

	-0.1414

	0.0685




	CAR (-6, +6)

	30

	-0.1022

	0.0769

	-0.2471

	0.0454




	ESG

	30

	63.1493

	6.0915

	52.4600

	73.850




	LnTA

	30

	14.920

	1.680

	10.44

	17.94




	CRAR

	30

	19.9920

	10.7751

	14.2800

	74.500




	NIM

	30

	4.2107

	1.6616

	2.4000

	9.8000




	ROA

	30

	1.4033

	0.6428

	0.3000

	3.1200




	GB

	30

	0.7000

	0.4661

	0.0000

	1.0000






Source: Author’s computations.



Table 3 summarises the daily AARs and CAARs observed throughout the event window. On the event day (t), the AAR remained significantly negative (-1.70%), accompanied by a sharp decline in CAAR (-6.6%). While the pre-event period experienced four significant negative returns, the post-event period experienced three significant returns (two negative and one positive). In contrast, the CAAR exhibited a consistent decline, indicating a continuous cumulative reduction in market value throughout the event period. This pattern confirms that the event exerts a lasting and compounding negative impact on firm value. The period following the event continued to exhibit volatility and a predominantly negative outlook.


Table 3. Average and cumulative average abnormal return with t-test




	
	AAR

	t-test

	CAAR

	t-test






	t-5

	-0.02352

	-5.9263**

	-0.02352

	-0.9039




	t-4

	-0.01412

	-5.0589**

	-0.03764

	-1.3478




	t-3

	0.000149

	-5.0214**

	-0.03749

	-1.8253




	t-2

	-0.00065

	-0.1635

	-0.03814

	-2.0304**




	t-1

	-0.01075

	-2.7090**

	-0.04889

	-3.0815**




	t

	-0.01703

	-4.2897**

	-0.06592

	-5.8153**




	t+1

	-0.00377

	-0.9506

	-0.06969

	-0.5913




	t+2

	-0.02252

	-5.6723**

	-0.09221

	-7.4965**




	t+3

	-0.00035

	-0.0873

	-0.09256

	-5.3750**




	t+4

	0.025352

	6.3868**

	-0.0672

	-3.4405**




	t+5

	-0.02927

	-7.3741**

	-0.09648

	-4.0659**






Note. ** denotes P-value < 0.01.
Source: Author’s computation.



Overall, the results clearly demonstrate a statistically significant negative market response to the event (see Graph 1). The persistent negative abnormal returns both before and after the event suggest that investors perceive green bond issuances as either diminishing value or increasing risk. This finding underscores the sensitivity of the Indian banking sector to sustainability-related disclosures and financial strategies.


Graph 1. Trend in AAR and CAAR
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Source: Author’s computations.


Considering the aggregate results of event studies, conducting category-wise analyses may offer valuable insights into the subtle differences in how the market responds across different bank categories due to distinct vulnerabilities, regulatory adherence and adaptation strategies. The results of the event study, which segregates impacts by bank category, show that even though the impacts on these sectors were negative, they differed marginally. Table 4 presents the results of the bank category-wise event study, signifying heterogeneous effects. An analysis of abnormal returns across public sector banks, private sector banks and small finance/payment banks reveals notable disparities in market responses to the event. The findings indicate that private sector banks demonstrated the highest sensitivity to the event, as evidenced by the magnitude and statistical significance of abnormal returns. This finding suggests that investors in this sector are more responsive to announcements and market events. The varied market responses across categories are consistent with the sector-wise findings of Khuntia and Hiremath (2019), Ahmad et al. (2021) and Gopakumar et al. (2022).


Table 4. Category-wise average and cumulative average abnormal returns with t-test during the event window




	Days

	Public sector banks (N = 12)

	Private sector banks (N = 19)

	Small finance banks / Payment banks (N = 5)




	
	AAR

	CAAR

	AAR

	CAAR

	AAR

	CAAR






	t-6

	-0.0321 (-0.0322)

	-0.0321 (-0.0995)

	-0.0225 (-0.0225)

	-0.0225 (-0.9039)

	-0.0069 (-0.0071)

	-0.0069 (-0.1504)




	t-5

	-0.0244 (-0.0245)

	-0.0566 (-0.1919)

	-0.0081 (-0.0081)

	-0.0306 (-1.3478)

	-0.0122 (-0.0126)

	-0.0191 (-0.4577)




	t-4

	0.0066 (0.0067)

	-0.0499 (-0.1893)

	-0.0065 (-0.0065)

	-0.037 (-1.8253)

	0.0097 (0.01)

	-0.0094 (-0.2518)




	t-3

	-0.0029 (-0.0029)

	-0.0528 (-0.2312)

	0.0014 (0.0014)

	-0.0357 (-2.0304*)

	-0.0029 (-0.003)

	-0.0123 (-0.3819)




	t-2

	-0.0154 (-0.0154)

	-0.0682 (-0.3657)

	-0.0085 (-0.0086)

	-0.0442 (-3.0815**)

	-0.0081 (-0.0083)

	-0.0204 (-0.7735)




	t-1

	-0.024 (-0.024)

	-0.0922 (-0.6992)

	-0.0148 (-0.0148)

	-0.059 (-5.8153**)

	-0.0088 (-0.0091)

	-0.0292 (-1.5677)




	t

	-0.0107 (-0.0107)

	-0.1029 (-0.7805)

	-0.0006 (-0.0006)

	-0.0596 (-0.5913)

	0.0006 (0.0007)

	-0.0285 (-0.2092)




	t+1

	-0.0382 (-0.0383)

	-0.1411 (-1.0706)

	-0.0165 (-0.0166)

	-0.0761 (-7.4965**)

	-0.0076 (-0.0079)

	-0.0362 (-1.9419)




	t+2

	0.0038 (0.0038)

	-0.1373 (-0.7366)

	-0.0011 (-0.0011)

	-0.0771 (-5.3750**)

	-0.0076 (-0.0078)

	-0.0437 (-1.6606)




	t+3

	0.0401 (0.0402)

	-0.0972 (-0.4257)

	0.0167 (0.0167)

	-0.0605 (-3.4405**)

	0.0229 (0.0237)

	-0.0208 (-0.6458)




	t+4

	-0.0516 (-0.0517)

	-0.1488 (-0.5644)

	-0.022 (-0.0221)

	-0.0825 (-4.0659**)

	-0.0031 (-0.0032)

	-0.024 (-0.6432)




	t+5

	-0.0097 (-0.0097)

	-0.1585 (-0.5377)

	0.0057 (0.0057)

	-0.0768 (-3.3851**)

	0.0213 (0.022)

	-0.0027 (-0.0642)




	t+6

	-0.0016 (-0.0017)

	-0.1601 (-0.4959)

	-0.0105 (-0.0105)

	-0.0873 (-3.5133**)

	-0.0257 (-0.0266)

	-0.0283 (-0.6216)






Note. T-values are represented by figures in parentheses. Significant values at 5% and 1% are indicated by * and **, respectively.
Source: Author’s computations.



The cross-sectional regression results presented in Table 5 demonstrate that both bank size (LnTA) and capital adequacy (CRAR) exhibited positive and statistically significant effects across all event windows. This finding indicates that larger and better-capitalised banks exhibit higher cumulative abnormal returns (CARs), aligning with the previous evidence that scale and robust capital buffers enhance market resilience during periods of uncertainty (Berger & Bouwman, 2013; Demirgüç-Kunt et al., 2013). The return on assets (ROA) is positive; however, it achieves statistical significance only during specific periods. This finding indicates that profitability, as measured by accounting metrics, exerts a time-dependent effect on abnormal returns. This finding aligns with that of Abuzayed et al. (2009), who suggested that the influence of profitability may vary according to the length of the event window. The net interest margin (NIM), green bank status (GB) and ESG scores consistently demonstrate insignificance across event windows. The absence of significant findings regarding green bank status suggests that classification as a ‘green’ institution does not confer a noticeable short-term abnormal return advantage. This observation aligns with the research indicating that the market’s valuation of green or sustainable positioning typically emerges over extended periods rather than in immediate post-event trading (Krüger, 2015; Broadstock et al., 2021). The absence of a significant ESG impact supports earlier studies, suggesting that environmental and social performance indicators have minimal effects on short-term event study results (Albuquerque et al., 2019).


Table 5. Cross-sectional results




	Variables

	CAR

(-6, -1)

	CAR

(0, 0)

	CAR

(+1, +6)

	CAR

(-3, +3)

	CAR

(-6, +6)

	VIF

	1/VIF






	ESG

	0.3535 (0.0016)

	0.7413 (0.0008)

	0.2984 (0.0015)

	0.2892 (0.0016)

	0.9260 (0.0022)

	1.6461

	0.6075




	LnTA

	0.1134 (0.0080)

	0.0186 (0.0040)

	0.8385 0.0074

	0.9042 0.0078

	0.8918 0.0111

	6.5879

	0.1518




	 
	
	
	
	
	
	
	



	CRAR

	0.8719 (0.0014)

	0.2928 (0.0007)

	0.3341 (0.0013)

	0.3179 (0.0014)

	0.3634 (0.0019)

	4.5113

	0.2216




	NIM

	0.2614 (0.0069)

	0.9863 (0.0034)

	0.4727 (0.0064)

	0.6311 (0.0067)

	0.7298 (0.0095)

	2.3025

	0.4343




	ROA

	0.0551* (0.0214)

	0.8543 (0.0107)

	0.0079** (0.0198)

	0.0515* (0.0208)

	0.0029** (0.0297)

	3.2469

	0.30798




	GB

	0.7837 (0.0197)

	0.3221 (0.0098)

	0.7746 (0.0182)

	0.3046 (0.0191)

	0.7243 (0.0273)

	1.4456

	0.6917




	F-statistics

	4.3647

	1.5533

	2.1354

	1.4665

	4.9244

	Mean VIF

	3.29




	R-squared

	0.5324

	0.2883

	0.3577

	0.2767

	0.5623

	
	



	Adj. R-squared

	0.4104

	0.1027

	0.1902

	0.0880

	0.4481

	
	



	Observations

	30

	30

	30

	30

	30

	
	





Note. Std. errors in parentheses; ** P-value < 0.01; * P-value < 0.05.
Source: Author’s computations.



The explanatory power of the models varies, with the highest adjusted R² (0.4481) observed for the (-6, +6) window; multicollinearity does not pose a concern as all variance inflation factors (VIFs) are significantly below the threshold of 10, with a mean VIF of 3.29. Overall, the evidence indicates that investors prioritise financial robustness, size and capitalisation over the status of being a green bank or an ESG performer when forming short-term market reactions. This finding corroborates earlier research by Cornett et al. (2011) and Berger et al. (2016), who identified balance sheet strength as a predominant factor in the resilience of financial institutions. The cross-sectional results remain consistent when using Huber–White estimators that account for heteroskedasticity (Table 6) and when applying bootstrapped standard errors with 1000 iterations (Table 7). The use of Huber–White corrections increases the standard errors to address the impact of heteroskedasticity. As a result, some predictors that might have seemed slightly significant in the traditional ordinary least squares (OLS) analysis, such as CRAR over shorter periods, lost their statistical significance. Conversely, predictors that maintain their significance, such as ROA and LnTA over longer periods, show strong significance even under these more rigorous conditions. This finding suggests that overall model inferences were unaffected.


Table 6. Huber–White estimators




	Variables

	CAR (-6, -1)

	CAR (0, 0)

	CAR (+1, +6)

	CAR (-3, +3)

	CAR (-6, +6)






	LnTA

	0.0132

(0.0091)

	-0.0101*

(0.0043)

	-0.0015

(0.0087)

	0.0009

(0.0070)

	0.0015

(0.0113)




	CRAR

	0.0002

(0.0013)

	-0.0008

(0.0005)

	-0.0013

(0.0012)

	-0.0014

(0.0011)

	-0.0018

(0.0016)




	NIM

	0.0079

(0.0058)

	0.0001

(0.0031)

	-0.0046

(0.0069)

	0.0033

(0.0071)

	0.0033

(0.0084)




	ROA

	0.0433*

(0.0210)

	-0.0020

(0.0091)

	0.0576**

(0.0134)

	0.0428**

(0.0216)

	0.0989**

(0.0244)




	GB

	-0.0055

(0.0224)

	0.0099

(0.0107)

	0.0053

(0.0208)

	-0.0201

(0.0177)

	0.0097

(0.0269)




	ESG

	0.0015

(0.0017)

	0.0003

(0.0007)

	-0.0016

(0.0011)

	-0.0017

(0.0016)

	0.0002

(0.0020)




	Constant

	-0.4502**

(0.1671)

	0.1417*

(0.0696)

	0.0465

(0.1783)

	0.0329

(0.1403)

	-0.2620

(0.2394)




	Observations

	30

	30

	30

	30

	30




	R-square

	29.6812

	16.1940

	45.5975

	8.6721

	62.8074




	Adjusted R-squared

	0.5324

	0.2884

	0.3578

	0.2767

	0.5623






Note. Std. errors in parentheses; ** P-value < 0.01; * P-value < 0.05
Source: based on author’s calculations.




Table 7. Bootstrap regression (1000 replications)




	Variables

	CAR (-6, -1)

	CAR (0, 0)

	CAR (+1, +6)

	CAR (-3, +3)

	CAR (-6, +6)






	LnTA

	0.0123

(0.0095)

	-0.0099**

(0.0044)

	-0.0001

(0.0088)

	0.0014

(0.0075)

	0.0023

(0.0118)




	CRAR

	-0.0013

(0.0035)

	-0.0001

(0.0017)

	0.0013

(0.0045)

	-0.0009

(0.0029)

	-0.0001

(0.0046)




	NIM

	0.0093

(0.0099)

	0.0001

(0.0045)

	-0.0056

(0.0094)

	0.0039

(0.0096)

	0.0037

(0.0123)




	ROA

	0.0416*

(0.0245)

	-0.0026

(0.0112)

	0.0564**

(0.0162)

	0.0385*

(0.0225)

	0.0954**

(0.0276)




	GB

	-0.0057

(0.0261)

	0.0120

(0.0131)

	0.0088

(0.0232)

	-0.0164

(0.0211)

	0.0150

(0.0305)




	ESG

	0.0017

(0.0018)

	0.0001

(0.0008)

	-0.0019

(0.0014)

	-0.0017

(0.0018)

	-0.0000

(0.0023)




	Constant

	-0.4260**

(0.1776)

	0.1355*

(0.0803)

	0.0015

(0.1931)

	0.0158

(0.1514)

	-0.2890

(0.2523)




	Observations

	30

	30

	30

	30

	30




	Wald Chi-square

	6.5286

	6.1238

	14.4624

	4.7213

	12.3029




	R-square

	0.4396

	0.1778

	-0.0352

	0.2641

	0.5103






Note. Std. errors in parentheses; ** P-value < 0.01; * P-value < 0.05.
Source: based on author’s calculations.



6. Conclusion

Using the event study approach, 36 stocks in the Indian banking industry were examined to evaluate the market reaction to green bond issuance by RBI on 25 January 2023. This analysis revealed the following key findings. First, on the event day, the market reaction was significantly negative (‐1.73%), thus accepting H1. Second, investors appeared indifferent to banks’ ESG performance, thus rejecting H2 (refer Annex 2) Third, when reacting to short-term market changes, investors often prioritised financial strength, especially in terms of size and capitalisation, rather than focusing on the bank’s environmental sustainability or achievements in environmental, social and governance (ESG) criteria.

Given the paucity of research on SGBs, this study contributes to the literature. The observed negative impact of initial SGB issuances on bank stocks suggests that financial markets have efficiently incorporated new information, supporting the efficient market hypothesis. Furthermore, while Indian banking investors acknowledge the presence of sovereign green bonds, they appear to exhibit a lower propensity towards these instruments than towards alternative options. This implies that Indian investors may not yet be adequately prepared for environmentally focused financial products, potentially because of their perceptions of the risks associated with traditional banking (Kodiyatt et al., 2024). SGBs must compete with bank-issued securities for investor attention, potentially crowding out private sector investments.

6.1. Policy implications

This study offers valuable insights for policymakers, especially given the scarcity of scholarly work on SGB issuances (Braga, 2020). The conclusion that SGB issuances negatively impact banking stocks suggests that central banks and financial regulators should provide guidance to help financial institutions adapt to climate finance dynamics and develop strategies to remain competitive, particularly in emerging economies. Policymakers can use these findings to enhance banking investors’ acceptance of sustainable finance instruments. Considering the existence of Greenium, which is based on the idea that investors are willing to accept lower yields or pay premiums, it is crucial to find a balance between promoting sustainable finance and maintaining banking sector stability. For emerging economies such as India, implementing a standardised reporting framework for sustainable finance instruments, such as green bonds, is essential to boost investor confidence and market transparency.

6.2. Limitations and future research

This study seeks to provide evidence on the stock market response to SGB issuance, but faces certain limitations that could serve as a foundation for future research. India’s first SGB issuance encountered challenges such as limited awareness and investor base, high initial costs and insufficient policy support. To enhance this research, future studies could incorporate additional factors such as board diversity, green initiatives and ownership as moderators. Although green banking and SGBs present promising opportunities for funding environment-friendly projects and aligning financial systems with climate objectives, they also face implementation challenges. These include concerns regarding greenwashing, limited market depth, and potential conflicts between environmental and economic goals. Moreover, the long-term effectiveness of these instruments in achieving sustainability targets remains to be fully assessed, particularly in developing economies, where immediate economic pressures may compete with environmental priorities.
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Annex 1. List of banks in the sample




	No

	Bank name

	NSE symbol

	Category






	1

	Bank of Baroda

	BANKBARODA

	Public sector bank




	2

	Bank of India

	BANKINDIA

	Public sector bank




	3

	Bank of Maharashtra

	MAHABANK

	Public sector bank




	4

	Canara Bank

	CANBK

	Public sector bank




	5

	Central Bank of India Ltd.

	CENTRALBK

	Public sector bank




	6

	Indian Bank

	INDIANB

	Public sector bank




	7

	Indian Overseas Bank

	IOB

	Public sector bank




	8

	Punjab & Sind Bank

	PSB

	Public sector bank




	9

	Punjab National Bank

	PNB

	Public sector bank




	10

	State Bank of India

	SBIN

	Public sector bank




	11

	UCO Bank

	UCOBANK

	Public sector bank




	12

	Union Bank of India

	UNIONBANK

	Public sector bank




	13

	Axis Bank Ltd.

	AXISBANK

	Private sector bank




	14

	Bandhan Bank Ltd.

	BANDHANBNK

	Private sector bank




	15

	CSB Bank Ltd.

	CSBBANK

	Private sector bank




	16

	City Union Bank Ltd.

	CUB

	Private sector bank




	17

	DCB Bank Ltd.

	DCBBANK

	Private sector bank




	18

	Dhanlaxmi Bank Ltd.

	DHANBANK

	Private sector bank




	19

	Federal Bank Ltd.

	FEDERALBNK

	Private sector bank




	20

	HDFC Bank Ltd.

	HDFCBANK

	Private sector bank




	21

	ICICI Bank Ltd.

	ICICIBANK

	Private sector bank




	22

	IDBI Bank Ltd.

	IDBI

	Private sector bank




	23

	IDFC First Bank Ltd.

	IDFCFIRSTB

	Private sector bank




	24

	IndusInd Bank Ltd.

	INDUSINDBK

	Private sector bank




	25

	Jammu & Kashmir Bank Ltd.

	J&KBANK

	Private sector bank




	26

	Karnataka Bank Ltd.

	KTKBANK

	Private sector bank




	27

	Karur Vysya Bank Ltd.

	KARURVYSYA

	Private sector bank




	28

	Kotak Mahindra Bank Ltd.

	KOTAKBANK

	Private sector bank




	29

	RBL Bank Ltd. (Ratnakar)

	RBLBANK

	Private sector bank




	30

	South Indian Bank Ltd.

	SOUTHBANK

	Private sector bank




	31

	Yes Bank Ltd.

	YESBANK

	Private sector bank




	32

	AU Small Finance Bank Ltd.

	AUBANK

	Small finance bank / Payment bank




	33

	Equitas Small Finance Bank Ltd.

	EQUITASBNK

	Small finance bank / Payment bank




	34

	Fino Payments Bank Ltd.

	FINOPB

	Small finance bank / Payment bank




	35

	Suryoday Small Finance Bank Ltd.

	SURYODAY

	Small finance bank / Payment bank




	36

	Ujjivan Small Finance Bank Ltd.

	UJJIVANSFB

	Small finance bank / Payment bank









Annex 2. Hypotheses result




	Hypothesis

	Methods

	Variables

	Outcome






	H1: Sovereign green bond issuance adversely affects the banking stock returns

	Event study

	Average abnormal return (AAR)

Cumulative abnormal return (CAAR)

	Accepted




	H2: Banks with good ESG scores are less likely to be affected by sovereign green bond issuance

	Regression analysis

	DV: CAR

IV: ESG

CV: CRAR, NIM, ROA, GB, ESG

	Rejected
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