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Abstract

The economy of tomorrow is dependent on the adoption of sustainable practices today. The global community is rapidly
adopting to climate change needs. India is ambitious and active in climate action goals. With an estimated annual requirement of
$ 960 billion for sustainable development goals (SDGs), mobilizing low-cost, long-term capital remains top priority for India.
The implementation of sustainable development objectives requires judicious designing and delivering of financial products
and practices by the Indian financial system. On the product front, green bonds have emerged as a suitable financing instrument
for mobilizing capital for a range of environmental projects. The announcements of green bonds issues generate interesting
stock performances, which are indicators of investor appreciation of sustainable development decisions of the issuing
companies. The paper examined the stock market reaction to green bond offerings. In a nutshell, the paper focused on the
announcement effect of green bonds offered by public and private enterprises from India through the period from 2015 —2019.
The study classified the green bonds based on certification. The findings showed positive abnormal returns for more than 80%
of the sample of certified green bonds during the event window. The results of the study indicated that the stock market reacted
positively to certified green bond announcements and negatively for few non-certified issues.
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orld economies are adopting sustainable development goals perpetuated by climate - change risks.

There is action on climate change with commitment by 195 nations to limit the temperature levels

below 2°C in the Paris Climate summit (Kumar, Kommukuri, Bhavnani, & Sharma, 2018). India
has rightly put climate change on its national agenda. The country needs an investment of close to $ 4.5 trillion
by 2030 to build a climate resilient economy (Agrawal, 2019). The Indian financial sector has shown its readiness
to meet this target. The sector, from time-to-time, has offered instruments and approaches to meet the critical
financing needs of the nation. In this context, green bonds have emerged as a viable financing option for banks
and non-banks. They are a subset of corporate bonds, whose proceeds are allocated for green investments.
The fixed-income debt instruments aptly match the investment needs of big-ticket institutional investors.
In India, the market for green bonds continues to remain buoyant, with diverse companies tapping the market
(Agarwal & Singh, 2017). There is exponential growth in issuance of green bonds, with all issues witnessing
oversubscription (Mokashi, 2018).
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Significance of the Study

In the theoretical context, raising money for climate resilient projects through debt instruments classified as
'green' is a financing decision of firms. Financing instruments must be chosen carefully by managers as they alter
the capital structure leading to varying effects on the performance of a company's stock (Brealey, Myers, & Allen,
2020). Issuance of a green bond is a strategic decision that impacts the principles of value creation of corporate
finance. As every finance decision is expected to maximize the value for shareholders in the long-run, it is
important to understand the short-term reactions of market participants. Therefore, the present study is an attempt
to empirically measure the effect of green bond offerings on stock price of a company. Precisely, the paper focuses
on the announcement effect of green bonds offered by Indian companies.

The study is the foremost in examining the announcement effect of green bonds on stock prices. Therefore, it
makes a significant contribution to the area of capital market research. In the past, research on capital structure
changes focused on the determinants of capital structure. The 1980s saw the rise of event studies that examined
the effect of equity offerings and conventional debt offerings. Green bonds are a new phenomenon. This presents
an opportunity to study the effect of green bond offerings on stock prices.

Certified vs Non - Certified Bonds

In less than a decade, green bonds have emerged as a mainstream product in the international capital markets.

With heightened awareness of the financial risk arising from climate change, investors have started to adopt
sustainable development goals. Globally, India ranks second in green bond transactions, with $10.3 billion issues
in the first half of 2019 (Joshi, 2020). However, significant challenges exist that weaken the credibility and
quality of the instrument. One of the main concerns remains green washing among others (Pronina & Freke,
2019). This mandates additional disclosures and audits compared to traditional bonds to demonstrate their green
credentials as required by certifying institutions such as Climate Bonds Standard and International Capital
Markets Association. This is one reason green bonds are expensive as compared to their traditional peers.
According to most certification schemes, anyone can issue green bonds as long as the proceeds are used for
projects with environmental benefits. The rigorous certification consists of pre-issue requirements and post-issue
requirements with sector eligibility (Doran & Tanner, 2019). Certification is an external review of the 'greenness'
of the project by verifying the claims made in the bond document. This makes a certified green bond transparent
and marketable, instilling confidence in investors as compared to a non-certified green bond.

Overview of the Indian Green Bond Market

In India, the blueprint for green bonds was laid in 2015. The country is among the top 10 emerging markets for
green bonds with $ 7.7 billion issues till 2018 (The World Bank, 2018a, 2018b). The Reserve Bank of India (RBI)
has classified renewable energy as a priority sector. The Securities and Exchange Board of India (SEBI) issued
guidelines for green bond issuers in 2016 and notified formal disclosure norms for listing in 2017. The regulator
(SEBI) has reserved eight areas as eligible green projects. Banks are the primary issuers of green bonds to finance
green projects, predominantly in renewable energy. Majority of the green bonds were issued by the public sector
in 2017 followed by private sector in the subsequent years. There is a positive sentiment from international and
domestic investors to Indian issues, which is evident from the oversubscription of all issues. Figure 1 presents
details ofissue size and the amount of subscriptions received by individual issues (Mokashi, 2018).
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Figure 1. Details of Oversubscription

Source : Adapted from Mokashi, R. (2018). Green bond market and green bond evaluation : An India
perspective. CARE Ratings Limited. Retrieved from http://acraa.com/doc/GB_06%20India_CARE_201812.pdf

Literature Review

Numerous research studies have been carried on market reactions to change in capital structure decisions in
finance. Most studies are done in the Western context. Of late, event studies are noticeably increasing for
emerging markets of Southeast Asia, Eastern Europe, and Latin America. Classic studies suggested that company
value and debt levels were independent, implying financing decisions had no impact on firm value and that
security holders were indifferent to equity and debt financing (Modigliani & Miller, 1959). However, this
argument holds true only in a perfect capital market scenario.

Several studies have examined the effect of equity offerings on stock prices. These studies include both
primary and secondary issues. Primary issues of equity reported a price decline of 2.5% on the announcement day
(Korwar, 1983). Studies that focused on the issue date also reported a price decline in the period surrounding the
issues (Hess & Frost, 1982 ; Smith Jr. 1977). Similar price decline is noted in the findings of studies on secondary
offerings (Asquith & Mullins Jr., 1986). The results of the most cited study by Asquith and Mullins Jr. (1986)
showed that secondary equity offerings significantly reduced stock prices. A negative abnormal return was
registered for 80% of the 266 samples studied for the period from 1963 — 1981. Price decline was greater for
offerings by officers and directors, supporting the view that shares cannot be sold at the prevailing market price
(Mikkelson & Partch, 1985). Studies conducted in other markets reported similar negative announcement effects
for equity offerings. A sample of 80 Brazilian firms, studied during 1992 — 2003 exhibited an abnormal return of
-2.4% on the announcement day (Medeiros & Matsumoto, 2005).

Announcement effects of bond issues found conflicting results. As debt has a tax shield component, debt
offerings have a positive impact on a firm's stock price. The study by Chin and Abdullah (2012) supported this
argument. The impact on the stock price generated by the announcement of equity and debt issues carried out on
Chilean companies produced no significant abnormal returns for debt offerings and negative significant
abnormal returns for equity offerings (Castillo, 2004). Besides investigating standard bond announcements,
study of convertible bond announcements revealed negative effects on stock prices due to the presence of the
equity aspect in convertibles (Ammann, Fehr, & Seiz, 2006 ; Eckbo & Masulis, 1995). Higher the equity
component, more negative is the market reaction to convertible bond announcements (Burlacu, 2000).
The impact of bond rating change announcement generated interesting stock performances (Archana, Jayanna,
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& Hiremath, 2015). A sample of 167 rating change announcements by four credit rating agencies through
1991 — 2015 reported average abnormal returns during the event period. However, the results were found to be
statistically insignificant, stating that the upgrade or downgrade announcements carried a minimal impact on
stock prices in Indian markets. Another study examined the determinants that influenced the liquidity of the Thai
corporate bond market (Yakean, 2013). The study concluded that corporate entities depended on spread, yield to
maturity, market rate, and issue value to raise funds, establishing the relationship between each one of them. Less
fluctuation of spread, yield to maturity, and market rate encouraged corporate bond issues.

The case of green bonds is not much explored as they are relatively new financing instruments. Independent
research agencies have reported on the origin, country-wise issuance, growth, and need for deepening the market.
The policy guidelines required for strengthening the market for green bonds are extensively documented in
special reports (Guha, 2019).

An empirical study of financial returns of green bonds and their conventional peers investigated their financial
performance between 2011 and 2017 (Ley, 2017). Green bonds outperformed the conventional bonds, but with a
low significance. With a view to understand the effectiveness of green bonds, a concise study on the financial,
stock market, and environmental performance of companies issuing the bonds was done during the period from
2013 —2017. The findings showed an improvement in financial performance for certified green bonds, positive
stock market reaction, and an increase in environmental performance for the sample companies. The study was
the first of its kind in measuring the impact of the new instrument (Flammer, 2019).

Research Gap and Research Questions
To sum up, corporate announcements generate huge responses from investors. However, to the best of our
knowledge, in the Indian context, there is no study that examines the stock market reaction to green bond

announcements. In this circumstance, the following research questions emerge :

% R,:How does the market react to green bond announcements ?

% R,:Does the announcement result in any abnormal return ?

Objective of the Study

To examine the stock price reactions to green bond announcements by Indian companies by conducting an event
study that measures abnormal returns, if any.

Hypotheses
Based on the research questions, the hypotheses are stated as :
Tounderstand if stock prices react to announcements, we formulate :

% HO1 :Green bond announcements do not impact stock prices. There is no abnormal return observed around the
announcement day.

% Hal: Green bond announcements impact stock prices. Abnormal return is observed around the announcement
day.

To test the significance of abnormal returns :
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% HO02: The mean abnormal return on day 7 of the green bonds announcement is equal to zero.

% Ha2:The mean abnormal return on day 7 of the green bonds announcement is not equal to zero.

Research Design

Sample

The data set consists of Indian companies that issued green bonds between 2015 and 2019 that are listed on Indian
and international exchanges. The green market has been tapped by government agencies like Indian Renewable
Development Agency, Indian Railway Finance Corporation, State Bank of India, and Rural Electrification
Corporation. The cumulative total of all green bonds sold through 2015 — 2019 from India stood at $ 7.15 bn in
value. This accounts for 0.35% of overall bonds raised by Indian issuers through the period, representing a tiny
fraction of the total bond issues (Mokashi, 2018).

Starting from the first green bond issue in 2015 by YES Bank, a total of 16 issues have been sold by public and
private enterprises till date. The final sample list is compiled for 10 companies based on information availability.
Unlisted firms are not a part of the sample due to lack of trading data. The sample is classified based on the
certification of green bonds by Climate Bonds Standard. The idea is to check if the market prioritizes certification
over non-certification. The announcement dates were obtained from Prowess database. The historical stock and
index prices were collected for 21 days [-10 to 0 to +10] from the National Stock Exchange. Table 1 gives an
overview of issue details of the sample companies.

Methodology

The study employs the seminal event study methodology developed by Fama et al. (1969) to investigate the short-
run effects of green bond announcements. In order to estimate the abnormal returns around the announcement
date, an event window of 10-days before the event and 10-days post announcement (—10 <7 <+10) is constructed.
The market model approach is used to compute unexpected returns. The model involves calculation of daily
return for stock and index run for a period of 21 days. The well-diversified robust Nifty-50 is the chosen index for
deriving market returns. These are regressed to estimate the coefficients o, and B, of the market model. Index
return serves as an independent variable and security return serves as a dependant variable for the sample firms.
Applying the output of intercept and slope coefficient from regression, the abnormal return for a company i on

Table 1. Overview of Sample Companies

Issue Date Issuer Issue Size Coupon Certification
16-02-2015 YES Bank $140mn 8.80 Non Certified
23-11-2015 IDBI Bank $350mn 4.25 Non Certified
06-06-2016 Axis Bank $500mn 2.88  FirstCertified Green Bond
05-08-2016 NTPC $285mn 7.38 Climate Bonds Standard
06-06-2017 L&T Infrastructure Finance $103mn 7.5 Non Certified
30-09-2017 IREDA $300mn 8.12 Climate Bonds Standard
13-01-2018 Indian Railway Finance Corporation $500mn  8.05 Climate Bonds Standard
12-06-2016 AdaniGreen Energy $500mn  6.25 Climate Bonds Standard
20-09-2018 State Bank of India $650mn Climate Bonds Standard
30-06-2017 Rural Electrification Corporation S 450 mn Climate Bonds Standard
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eventday 7, AR,, s calculated as :

& :ARir = Ri/ - (ai + Bi le)

Further to this, 7 - stat observes whether the observed abnormal returns are due to chance or are due to the event
studied.

Analysis and Results

Table 2 shows the cumulative average abnormal returns for pre-announcement, announcement day, and post-
announcement period of non-certified issues of sample companies. There is negative abnormal return of -0.374
for one sample and positive abnormal returns for two samples during the pre-announcement period. However,
the announcement day abnormal returns are negative as well as high for YES Bank and IDBI Bank at -2.51%
and -1.14%, respectively. This shows that markets didn't receive the information with cheer. The trend of
negative abnormal returns continues for YES Bank with abnormal returns peaking to -4.834% during the post
announcement period. L & T Infrastructure Finance elicited positive response from investors during the entire
event window. Under reporting of bad loans coupled with legal battles could be the cause of negative market
response for YES Bank (Mukherjee, 2019). Overall, there is a mixed response from market participants for green
bond announcements of non-certified issues.

Table 3 presents the results of cumulative average abnormal returns of certified issues for three intervals of
pre-announcement, announcement day, and post announcement period. The cumulative average abnormal
returns (CAAR) during the pre-announcement period are positive for 70% of the observations. The rationale for
positive pre-CAAR levels is that anticipation of green bond announcements generates positive reaction. The
announcement day effect is positive for 85% of the samples, implying that certified green bonds are positive news
in the market. Highest announcement day CAAR is noted for Adani Green Energy. The positive trend of CAARs
continues in 7+1 to 7+10 event window for the samples, with the highest CAAR recorded at 3.5% for Axis Bank
during the post announcement period.

Table 2. Average Cumulative Abnormal Return of Non-Certified Issues

Issuers Pre-CAAR TDay Post CAAR
YES Bank -0.374 -2.51 -4.834
IDBI 1.656 -1.14 0.422
L&TINFRA 1.025 0.24 1.629

Table 3. Average Cumulative Abnormal Returns of Certified Issues

Issuers Pre-CAAR TDay Post CAAR
AdaniGreen Energy 1.169 2.215 1.353
Axis Bank 1.190 1.68 3.573
IREDA -0.014 1.34 2.237
IRFC 0.180 0.185 0.383
NTPC 0.676 0.14 1.690
REC 1.294 1.229 2.402
SBI -2.117 -0.359 -4.157
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Table 4. T - Test : Paired Two Sample for Means of Non - Certified Issues
Paired Differences

Mean Std. Std. 95% Confidence t df Sig.
Deviation Error Interval of (2-tailed)
Mean the Difference
Lower Upper
YES Bank 4.46 2.52 .84 2.52 6.39 5.32 8 .00
IDBIBank 1.24 2.55 .85 -72 3.19 1.45 8 .18
L&TInfrastructure .60 .58 .19 -1.05 -.15 -3.10 8 .01
Finance
Table 5. T-Test : Paired Two Sample for Means of Certified Issues
Paired Differences
Mean Std. Std. 95% Confidence t df Sig.
Deviation Error Interval of (2-tailed)
Mean the Difference
Lower Upper

AXIS Bank -2.38 2.33 .78 -4.18 -.59 -3.06 8 .02
AdaniGreenEnergy  -.25 .24 .08 -.43 -.06 -3.01 8 .02
IREDA -2.25 1.11 .37 -3.10 -1.40 -6.09 8 .00
IRFC -.20 .24 .08 -39 -.02 -2.55 8 .03
NTPC -1.01 43 .14 -1.34 -.68 -7.05 8 .00
REC -1.11 .70 .23 -1.65 -.57 -4.72 8 .00
State Bank of India 2.04 1.74 .58 .70 3.37 3.52 8 .01

Overall, the observations reveal positive abnormal returns for all three intervals for more than 80% ofthe samples
in the case of certified issues. High negative CAAR levels are noted for State Bank of India during the entire event
window. Majority of green bonds floated by banks receive negative reactions. This might be attributed to balance
sheet woes like mounting losses and bad loans of respective banks (Iyer, 2019). The findings of the study confirm
the results of a previous study, which stated positive market reaction for green bond announcements (Flammer,
2019).

Table 4 provides #-stat values for paired #-test of three sample companies. The #-stat values are lower than the
critical value [p < 0.05] for two samples at the 5% significance level. However, the #-stat values are higher
for IDBI Bank stating that cumulative abnormal returns are not significant during the three intervals. Overall,
it is understood that the markets react in a mixed way for non-certified green bond announcements. The study
observes that cumulative average abnormal returns are significant for two out of three samples (66.67%) for
non-certified issues when tested with z-statistics. Therefore, the null hypotheses HO1 and HO2 are rejected.

Table 5 presents the #-stat results of certified green bonds. In the case of certified green bonds issue, the 7 - tests
pick up abnormal returns as significant for all seven samples during the event period. The alternate hypotheses
Hal and Ha2 are accepted. The test results are conclusive of the fact that green bond announcements (which are
certified) impact stock prices, creating a positive reaction in the stock market.

Conclusion and Research Implications

The results of the study elucidate that the stock market reacts positively to certified green bond announcements.
The market tends to respond negatively for non-certified issues. The overall trend of cumulative abnormal
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returns explains that majority of the companies that issue green bonds enjoy positive price effects with few
exceptions. Hence, it can be strongly stated that green bonds are effective instruments for raising money for
climate-friendly projects. The positive price effect is an outcome of investors' appreciation of sustainable
decisions by companies. Equivalently, it is perceived as one of those decisions that may lead to value-creation for
shareholders in the long-run.

Recognizing the need, in 2015, our country signed the Paris agreement to fight climate change. As more
companies are looking to tap the market for green finance, the study empirically showcases the reaction of market
participants towards two categories of green bonds, certified vs non-certified. The results of the study bring forth
certification as an important criterion to garner investor confidence. There is a clear need for policy discussion in
this regard as the market further expands in the years to come.

Limitations of the Study and Scope for Further Research

As green bonds are designed with an aim of raising capital for climate-friendly projects, it would be worthwhile to
carry out further research to study if issue of green bonds helps a company in improving its environmental
footprints. The current study does not cover this aspect due to lack of data on environmental performance of
individual companies in the public domain. Unlike the U.S, in India, environmental reporting is voluntary, which
isa limitation.
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