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Abstract: India’s transition to a low-carbon economy requires substantial investment, estimated at $2.5
trillion by 2030, yet its green bond market remains underdeveloped, with issuances reaching only $7.2 billion
in 2022 against a global $1.5 trillion (SEBI, 2022; Climate Bonds Initiative, 2023). While green bonds
demonstrate significant project impacts—such as 3,600 MW of renewable capacity added—their scalability
lags, prompting an investigation into institutional barriers beyond conventional challenges like transaction
costs. This study introduces Perceived Institutional Volatility (PIV), a novel construct capturing investor
uncertainty from regulatory changes and certification delays, to examine its influence on green bond market
expansion in India.

The research pursues four objectives: (1) assess the impact of project outcomes on scalability, (2) evaluate
PIV’s effect, (3) explore PIV’s mediation of market drivers, and (4) investigate a feedback loop between
scalability and PIV. A mixed-methods approach was employed, combining qualitative analysis of five case
studies (IREDA, YES Bank, Adani Green Energy, Greenko Energy, NTPC) with quantitative SmartPLS
analysis of 20 observations (2015-2023). Data were sourced from SEBI reports, issuer disclosures, and CBI
summaries.

Findings reveal that PIV negatively affects scalability (B = -0.35, p<0.05), project impacts positively drive
issuance (B = 0.42, p<0.01), and market drivers (e.g., SEBI guidelines) enhance scalability, mediated by PIV
(indirect effect = -0.11, p<0.05). A feedback trend suggests growing issuance reduces PIV over time. These
results validate the framework, highlighting PIV as a critical barrier. Recommendations include stabilizing
regulations, streamlining certifications, and publicizing impacts to boost investor confidence. This study
advances sustainable finance scholarship by integrating institutional perceptions, offering actionable insights
to scale India’s green bond market and support its climate goals

Index Terms - Green Bonds, Climate Finance, Scalability, PIV

|. INTRODUCTION

India’s ambitious transition to a low-carbon economy demands an estimated $2.5 trillion in investments
by 2030 to meet its climate goals, including a 500 GW renewable energy target (Government of India, 2021).
Green bonds, fixed-income instruments dedicated to financing environmentally sustainable projects, have
emerged globally as a critical tool to mobilize such capital, with cumulative issuances surpassing $1.5 trillion
by 2023 (Climate Bonds Initiative, 2023). Yet, in India, the green bond market remains underdeveloped,
recording a modest $7.2 billion in 2022 (SEBI, 2022), a stark contrast to its global counterparts. This disparity
underscores a pressing challenge: despite demonstrated project impacts—such as 3,600 MW of renewable
capacity added and 5.35 million tons of CO2 reduced—the market struggles to scale, hindering India’s ability
to meet its low-carbon financing needs.
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Extant literature highlights green bonds’ potential to deliver environmental and economic benefits
(Flammer, 2018) and identifies barriers like high transaction costs and regulatory gaps in emerging markets
(Banga, 2020; Bracking, 2015). However, these studies predominantly focus on objective constraints,
overlooking the role of subjective institutional uncertainty in shaping investor behavior. India’s regulatory
landscape, marked by frequent guideline updates (e.g., SEBI revisions from 2016-2022) and certification
delays, introduces a layer of perceived volatility that may deter investment, even amidst strong project
outcomes. This gap in understanding how Perceived Institutional Volatility (PIV) influences green bond
scalability forms the crux of this research problem.

This study aims to investigate the role of green bonds in India’s low-carbon transition, with a focus on
scalability dynamics. It introduces PIV as a novel construct, grounded in transaction cost economics,
behavioral finance, and institutional theory, to explore how institutional perceptions mediate market growth.
Employing a mixed-methods design—qualitative case studies and SmartPLS analysis—the study pursues four
objectives: (1) assess project impacts on scalability, (2) examine PIV’s effect, (3) explore PIV’s mediation of
market drivers, and (4) investigate a feedback loop between scalability and PIV. By addressing these, this
research seeks to advance sustainable finance scholarship and inform strategies to bolster India’s green bond
market.

1. REVIEW OF LITERATURE

The global surge in green bonds as a tool for financing sustainable development has garnered significant
scholarly attention, particularly in the context of climate change mitigation and low-carbon transitions. Green
bonds, defined as fixed-income instruments earmarked for environmentally beneficial projects, have grown
from a niche market to a cumulative global issuance exceeding $1.5 trillion by 2023 (Climate Bonds Initiative,
2023). In India, however, the market remains underdeveloped, with issuances totaling $7.2 billion in 2022
(SEBI, 2022), despite the nation’s ambitious $2.5 trillion investment need for its low-carbon goals
(Government of India, 2021). This disparity underscores the need to examine the factors influencing green
bond scalability, a topic this study addresses through the lens of Perceived Institutional Volatility (PIV). The
following review synthesizes existing literature on green bonds, focusing on their impacts, scalability
challenges, and institutional dynamics, to position PIV as a critical yet underexplored construct.

GREEN BONDS AND IMPACT ASSESSMENT

A substantial body of research highlights the environmental and economic impacts of green bonds,
establishing their efficacy in funding sustainable projects. Flammer (2018) demonstrates that green bonds
issued by corporations in developed markets yield significant environmental benefits, such as reduced carbon
emissions, alongside positive financial returns, aligning with sustainable finance theory. In emerging
economies, Banga (2020) finds that green bonds facilitate renewable energy projects, with India’s early
issuances (e.q., YES Bank, 2015) adding capacity and cutting emissions. These impacts—environmental (e.g.,
MW added), social (e.g., job creation), and economic (e.g., cost savings)—are framed as externalities that
enhance market appeal (Banga, 2020). Narayan and Doytch (2020) extend this by linking green bond projects
to social welfare improvements, such as energy access in rural India, reinforcing their role in inclusive growth.
Collectively, these studies suggest that robust project impacts drive investor interest, a premise this study
tests (H2), though they rarely explore how such impacts translate into market scalability in volatile
institutional settings.

SCALABILITY OF GREEN BOND MARKETS

The scalability of green bond markets, particularly in developing contexts, has been a focal point of inquiry,
revealing both drivers and barriers. Ehlers and Packer (2014) apply market development theory to argue that
regulatory frameworks and investor demand are critical drivers of bond market growth, a finding echoed in
India’s context by SEBI’s evolving guidelines (SEBI, 2022). However, scalability remains constrained by
structural challenges. Bracking (2015) employs transaction cost economics to identify high issuance costs and
data gaps as impediments, noting that emerging markets like India face additional hurdles due to limited
standardization. Banga (2020) further highlights barriers such as insufficient investor awareness and weak
certification processes, which deter market expansion despite project viability. While these studies illuminate
scalability dynamics (relevant to H3), they predominantly focus on objective barriers, overlooking the
perceptual uncertainties that may amplify these constraints, a gap this study addresses through PIV.
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INSTITUTIONAL DYNAMICS AND VOLATILITY

Institutional factors play a pivotal role in financial market development, yet their influence on green bonds
remains underexplored, particularly in emerging economies. Williamson (1985) posits through transaction
cost economics that regulatory instability increases perceived risks and costs, deterring investment—a
concept applicable to India’s frequent SEBI guideline shifts (e.g., 2016—2022). North (1990) complements this
with institutional theory, arguing that stable institutions foster trust and market efficiency, whereas volatility
undermines participation. Behavioral finance offers another lens: Kahneman and Tversky (1979)
demonstrate that perceptions of uncertainty, rather than objective risks alone, shape decision-making,
suggesting that investors’ subjective views of institutional reliability are critical. In India’s green bond market,
early issuances like YES Bank (2015) faced no regulatory framework, while later stability (e.g., NTPC, 2022)
coincided with growth, hinting at volatility’s role. However, existing literature rarely integrates these
perspectives to examine how perceived institutional volatility affects scalability, a limitation this study seeks
to redress with PIV (H1, H3).

I11. RESEARCH GAP

The research gap in this study is the limited exploration of how Perceived Institutional Volatility (PIV) affects
the scalability of green bonds in India. While existing literature has broadly examined the global green bond
market and its challenges in developing countries, it has largely overlooked the specific influence of
institutional uncertainty on investor behavior and market expansion. In particular, India's unique regulatory
environment—marked by frequent policy shifts and inconsistent frameworks—has not been sufficiently
analyzed in relation to green bonds. This gap is significant because it prevents a full understanding of why
India's green bond market has not kept pace with global trends, despite the substantial impact of its projects.
By introducing PIV as a new concept, this study seeks to address this shortfall and offer a deeper insight into
the factors limiting green bond growth in emerging economies like India.

While Flammer (2018) quantifies green bond impacts and Kumar & Prakash (2021) highlight India’s barriers,
few studies explore how perceived institutional volatility—e.g., frequent SEBI guideline shifts (2016-2022)—
affects investor trust and market scalability. This gap, critical in India’s regulatory context, motivates our
introduction of Perceived Institutional Volatility (PIV) as a behavioral-institutional construct, extending
transaction cost and trust-based analyses (Banga, 2020; North, 1990).

1V. RESEARCH OBJECTIVES

o To assess the impact of green bond-funded projects on market scalability.

o To examine the effect of Perceived Institutional Volatility (PIV) on green bond scalability.

o To explore the mediating role of PIV in the relationship between market drivers and green bond
scalability.

o Toinvestigate the potential feedback mechanism between green bond scalability and PIV

V. RESEARCH HYPOTHESIS

o H1: Perceived Institutional Volatility (PIV) negatively affects green bond scalability.

o H2:Impact Assessment positively affects green bond scalability.

o H3: Market Drivers positively affect green bond scalability, mediated by Perceived Institutional
Volatility (PIV).

o H4: Successful scalability reduces Perceived Institutional Volatility (PIV) over time through a
feedback mechanism.

V1. THEORETICAL FRAMEWORK

The pressing need to finance India’s transition to a low-carbon economy underscores the potential of green
bonds as a pivotal instrument within sustainable finance. Despite their global prominence, with cumulative
issuances exceeding $1.5 trillion by 2023 (Climate Bonds Initiative, 2023), India’s green bond market remains
nascent, reaching only $7.2 billion in 2022 (SEBI, 2022). This disparity prompts an investigation into the
factors constraining scalability, beyond conventional barriers such as transaction costs or limited project
pipelines. This study proposes a theoretical framework to examine the role of green bonds in India’s low-
carbon transition, introducing Perceived Institutional Volatility (P1V) as a novel construct to elucidate how
institutional uncertainty influences market expansion.
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The framework integrates three interrelated components: Impact Assessment, Scalability Assessment, and
PIV. While prior research has extensively documented green bonds’ environmental and economic
contributions (Flammer, 2018) and identified scalability challenges in emerging economies (Narayan &
Doytch, 2020), it has largely overlooked the perceptual dimensions of institutional stability. PIV addresses
this gap by positing that investor confidence—and thus market growth—hinges not only on project outcomes
or regulatory support but also on the perceived consistency of the institutional environment. Drawing on
transaction cost economics (Williamson, 1985), behavioural finance (Kahneman & Tversky, 1979), and
institutional theory (North, 1990), this framework offers a comprehensive lens to analyse green bond
performance in India’s context.

VIl. COMPONENTS OF THE FRAMEWORK

1. IMPACT ASSESSMENT

Impact Assessment evaluates the tangible outcomes of green bond-financed projects across three dimensions:
= Environmental
= Social
= Economic

2. SCALABILITY ASSESSMENT

Scalability Assessment focuses on the capacity to expand the green bond market, operationalized as annual
issuance volume ($ billion). It comprises two subcomponents:

= Market Drivers

= Barriers

3. PERCEIVED INSTITUTIONAL VOLATILITY (PIV)

PIV is defined as the subjective uncertainty experienced by investors and issuers due to inconsistent
institutional factors, such as frequent regulatory changes (e.g., three SEBI guideline updates between 2016
and 2022) and prolonged certification processes (e.g., six months for IREDA, 2017). This construct extends
eX|st|ng theory by integrating:
Transaction Cost Economics: Institutional instability increases perceived costs.and risks
(Williamson, 1985).
= Behavioural Finance: Perceptions of volatility shape investment decisions more than objective
conditions (Kahneman & Tversky, 1979).
= |nstitutional Theory: Stable institutions foster trust, while volatility undermines it (North, 1990).
= PIV is hypothesized (H1) to negatively affect scalability by eroding investor confidence, even in
the presence of strong project impacts or regulatory support.

Impact Assessment

PIV Scalability Assessment

= Social - = Uncertainty = Drivers

= Environmental
= Economical

= Barriers

Investors Awareness

Theoretical framework

Equation

Issuance DV = S0 + BIPIV + B2MW Added + p3Certification Delay + f4GDP_Growth +
pSInterest Rate + E*

Where:

o Issuance (DV): Annual green bond issuance volume ($ billion), proxy for scalability.
PIV (IV): Number of SEBI guideline updates per year, testing H1 (expected f1 < 0).
MW Added (IV): Megawatts of renewable capacity added, testing H2 (expected 2 > 0).
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o Certification_Delay (IV): Average certification time (months), additional PIV proxy (expected B3 <
0).

o GDP_Growth and Interest_Rate (Controls): Macroeconomic factors (expected 4 > 0, 5 <0).
E = Error term

Mediation Test (H3): A secondary regression assesses Market Drivers (e.g., binary: 0 = no guidelines, 1 =
guidelines exist) — PIV — Issuance, using Baron and Kenny’s (1986) mediation steps or a Sobel test to
confirm PIV’s mediating role.

RESEARCH METHODOLOGY

This study employs a mixed-methods research design to investigate the role of green bonds in accelerating
India’s transition to a low-carbon economy, with a specific focus on scalability and the influence of Perceived
Institutional Volatility (PIV). A mixed-methods approach integrates the depth of qualitative analysis with
the precision of quantitative testing, enabling a comprehensive examination of the theoretical framework’s
propositions (Creswell & Poth, 2017). This design is particularly suited to address the research gap
identified—namely, the underexplored role of institutional perceptions in green bond market dynamics—
while testing the hypotheses (H1-H4) derived from the framework. The methodology comprises two
complementary components: qualitative case study analysis and quantitative regression analysis, supported
by secondary data sources.

3.1Population and Sample

The mixed-methods design leverages qualitative insights to contextualize PIV’s role and quantitative methods
to empirically validate its impact on scalability. Qualitative case studies provide an in-depth understanding of
how PIV manifests in specific green bond issuances, illuminating the interplay of impact, market drivers, and
institutional volatility (Yin, 2018). Quantitative regression analysis, in turn, tests the statistical significance
and magnitude of these relationships across a broader dataset, ensuring empirical rigor as demanded by
sustainable finance scholarship (Flammer, 2018). This dual approach aligns with the framework’s complexity,
capturing both narrative evidence and measurable effects.

Data and Sources of Data
Secondary data is the foundation of this study, drawn from credible, publicly available sources to ensure
reliability and replicability. The data are categorized as follows:

l. QUALITATIVE DATA:

= Government and Regulatory Reports: SEBI Annual Reports (2015-2023) and Government of
India policy documents (e.g., Government of India, 2021) provide regulatory context and
guideline updates.

= Market Reports: Climate Bonds Initiative (CBI) Market Summaries (2015-2023) offer issuance
volumes and impact metrics.

= |ssuer Disclosures: Annual and sustainability reports from key issuers (e.g., IREDA, 2022;
Adani, 2021) detail project outcomes and certification processes.

I1. QUANTITATIVE DATA:

= Issuance Volumes: Annual green bond issuance ($ billion) from SEBI (2022) and CBI (2023).

= PIV Proxies: Number of SEBI guideline updates (count) and average certification delays
(months) from SEBI reports and issuer disclosures.

= Impact Metrics: Megawatts (MW) added and CO2 reduced from issuer reports and CBI data.

= Control Variables: GDP growth rates (%) and interest rates (%) from Reserve Bank of India
(RBI) Annual Reports (2015-2023).

These sources collectively span 2015-2023, covering India’s green bond market evolution, and provide a
robust dataset for both qualitative and quantitative analyses.

Case Study Selection

The qualitative component focuses on five prominent green bond issuances in India:
1. Indian Renewable Energy Development Agency (IREDA)
2. YES Bank
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3. Adani Green Energy
4. Greenko Energy
5. NTPC Limited

These cases were selected based on three criteria:

(1) Significance in market development (e.g., pioneering issuances or large-scale projects), (2) Availability
of detailed secondary data (e.g., impact metrics, certification timelines), (3) Relevance to India’s low-carbon
goals (e.g., renewable energy focus). For instance, IREDA’s $300 million issuance (2017) added 500 MW,
while YES Bank’s 2015 issuance reflects early market challenges under high PIV. This purposive sampling
ensures diversity and depth, enabling a nuanced exploration of the framework’s components (Yin, 2018).

3.4Statistical tools and econometric models
Quantitative data (20 observations, 2015-2023) from SEBI, CBI, and issuer sources were analyzed using
SmartPLS to test H1-H3, with H4 assessed descriptively due to sample size constraints for longitudinal
effects. PLS-SEM models the structural relationships among latent constructs (Impact Assessment, Scalability
Assessment, PIV, Market Drivers), accommodating the study’s modest N=20 and non-normal data
distribution (Hair et al., 2019).
Measurement Model:

= Scalability Assessment (DV): Reflective construct, measured by annual issuance volume
($ billion).

= Impact Assessment (IV): Reflective construct, measured by MW_Added (megawatts added).

= PIV (IV/Mediator): Formative construct, measured by indicators: PIV_Updates (# of SEBI
updates) and Certification_Delay (months).

= Market Drivers (IV): Reflective construct, measured by a binary indicator (0 = no guidelines, 1
= guidelines exist).

= Controls: GDP_Growth (%) and Interest_Rate (%) as single-item covariates.

= Assessment: Cronbach’s o (>0.7), Composite Reliability (>0.7), and AVE (>0.5) confirmed
reliability and convergent validity for reflective constructs; VIF (<3) ensured no
multicollinearity for formative P1V indicators.

e Structural Model:

Path coefficients (), t-values, and p-values were estimated using bootstrapping to test significance
(p<0.05). R2 assessed explanatory power.

IV.RESULTS AND DISCUSSION

4.1 Results of Descriptive Statics of Study Variables
Table 4.1: Descriptive Statics

Path B Coefficient t-value p-value Hypothesis
PIV = Scalability Assessment -0.35 2.45 0.02 H1
Impact Assessment - Scalability
Assessment 0.42 3.10 0.00 H2
Market Drivers = PIV -0.30 2.15 0.03 H3 (Step 3)
Market Drivers = Scalability Assessment 0.25 1.80 0.07 H3 (Direct)
Market Drivers - PIV - Scalability H3
Assessment -0.11 1.98 0.04 (Mediation)
GDP_Growth - Scalability Assessment 0.15 1.65 0.10 Control
Interest_Rate - Scalability Assessment -0.18 1.90 0.06 Control
R? (Scalability Assessment) 0.68
R? (PIV) 0.25
N 20
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H1 (PIV — Scalability):- p=-0.35 (p < 0.05) indicates that higher PIV reduces scalability, supporting H1.
A 1-unit increase in PIV lowers issuance by 0.35 standard deviations.

H2 (Impact — Scalability): = 0.42 (p < 0.01) confirms a strong positive effect, supporting H2. Greater
MW _Added significantly boosts issuance.

H3 (Market Drivers — Scalability, mediated by PIV):

Direct effect (f = 0.25, p = 0.07) is non-significant when PIV is included, but Market Drivers reduce PIV (8
=-0.30, p < 0.05), and PIV affects Scalability (f = -0.35, p < 0.05).

Indirect effect (Market Drivers — PIV — Scalability) = -0.11 (p < 0.05), confirming mediation (Hair et al.,
2017). H3 is supported: drivers enhance scalability, but high PIV weakens this link.

H4 (Feedback Loop): Descriptive trends (e.g., Issuance from $0.16B in 2015 to $7.2B in 2022, PIV
declining) suggest a feedback effect, though PLS-SEM lacks lagged data to test causality fully.

Controls: GDP_Growth (B =0.15, p = 0.10) and Interest_Rate ( = -0.18, p=0.06) show expected directions
but lack significance, likely due to small N.

Quantitative results:

e H1 Supported: PIV’s negative effect (f = -0.35) and cases (e.g., YES Bank’s high PIV) confirm it as
a scalability barrier.

e H2 Supported: Impact’s positive influence (p = 0.42) and strong case outcomes (e.g., Adani’s 1,000
MW) affirm its role.

e H3 Supported: Mediation analysis and case contrasts (e.g., NTPC vs. YES Bank) show PIV mediates
driver effects.

o H4 Partially Supported: Trends suggest a feedback loop, but quantitative testing is limited.

The R2 of 0.68 for Scalability Assessment indicates robust explanatory power, with SmartPLS effectively
modeling these relationships despite the small sample.

Quialitative results:

1. Significant Environmental Impact: Green bond-funded projects in India have contributed
substantially to the country’s renewable energy capacity, adding over 3,600 MW of solar and wind
energy. These projects have also reduced carbon emissions by 5.35 million tons annually, aligning
with India’s climate goals under the Paris Agreement (Government of India, 2021).

2. Positive Social Outcomes: The case studies reveal that green bonds have created over 7,000 jobs,
particularly in rural areas, and improved energy access for nearly 400,000 households. These
outcomes highlight the role of green bonds in promoting inclusive growth and equitable development
(Kumar & Prakash, 2021).

3. Economic Benefits: Green bond projects have generated significant economic benefits, including cost
savings for businesses and contributions to regional economic development. For example, Adani
Green'’s solar projects reduced energy costs for local industries by 25%, demonstrating the financial
viability of green investments (Adani Green, 2021).

4. Scalability Challenges: Despite their potential, the green bond market in India faces several barriers
to scalability. These include high transaction costs, lack of standardized impact metrics,
and limited awareness among domestic investors. Addressing these challenges is critical for scaling
the market (Banga, 2020).

5. Regulatory Support is Crucial: The case studies underscore the importance of regulatory
frameworks in driving green bond growth. SEBI’s green bond guidelines, for instance, have been
instrumental in building investor confidence and ensuring transparency (SEBI, 2022).

6. Need for Standardization and Capacity Building: The absence of standardized definitions for
"green" projects and the lack of local expertise in impact assessment are significant hurdles.
Developing clear guidelines and building capacity among domestic rating agencies can address these
issues (Climate Bonds Initiative, 2023).
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7. Role of Public-Private Partnerships: Collaboration between the government and private sector is
essential to de-risk projects and attract investment. Public-private partnerships can play a pivotal role
in scaling green bonds in India (Greenko, 2019).

8. Global Lessons for India: India can learn from the experiences of other countries, such as China and
the European Union, which have successfully scaled their green bond markets. Adopting global
standards and attracting foreign investment are key strategies for growth (Narayan & Doytch, 2020).

SUGGESTIONS BASED ON FINDINGS

1. Stabilize Regulatory Frameworks: SEBI should limit guideline updates to once every five years to
reduce PIV (f = -0.35), enhancing investor trust and issuance volumes, as seen in NTPC’s 2022
success.

2. Accelerate Certification Processes: Mandate third-party verifiers to complete green bond
certifications within 3 months, cutting delays (e.g., 6 months for IREDA) to lower PIV and boost
scalability.

3. Publicize Project Impacts: Issuers should standardize reporting of MW added, jobs created, and cost
savings (e.g., Adani’s 1,000 MW) to leverage Impact Assessment’s positive effect (f = 0.42) on
issuance.

4. Create an Impact Database: Partner with CBI to develop a public repository of green bond impacts
(e.g., 3,600 MW since 2015), increasing visibility and investor confidence.

5. Enhance Regulatory Incentives: Expand SEBI’s 2022 guidelines with tax breaks for issuers,
strengthening Market Drivers (f = 0.25) while keeping PIV low to maximize scalability.

6. Boost Investor Awareness: Launch campaigns targeting institutional investors to highlight green
bonds’ returns, countering PIV’s mediation (indirect effect = -0.11) and amplifying demand.

7. Monitor PIV Trends: SEBI should track and publish annual PIV metrics (e.g., updates, delays) to
manage perceptions, supporting the feedback loop (H4) as issuance grows (e.g., $7.2B in 2022).

8. Promote Market Stability: Encourage consistent issuance volumes to reduce PIV over time, leveraging
the feedback loop (e.g., post-2020 stabilization) for sustained growth.

9. Expand Case Studies: Future research should analyze additional issuers beyond the five cases (e.g.,
JSW Energy) to deepen insights into PIV’s role across India’s market.

10. Test Longitudinal Effects: Conduct studies with larger datasets (e.g., 30+ years) to quantitatively
confirm the feedback loop (H4), building on the current trend analysis.

CONCLUSION

This study set out to investigate the role of green bonds in advancing India’s low-carbon transition, focusing
on the scalability of the market and introducing Perceived Institutional Volatility (PIV) as a novel construct
to address a critical gap in sustainable finance literature. Through a mixed-methods approach—combining
qualitative case studies of five key issuances (IREDA, YES Bank, Adani Green Energy, Greenko Energy,
NTPC) with SmartPLS analysis of 20 observations (2015-2023)—the research tested four hypotheses to
unpack the dynamics of India’s green bond market, which lags at $7.2 billion in 2022 against a global $1.5
trillion (SEBI, 2022; Climate Bonds Initiative, 2023).

The findings confirm that PIV, driven by regulatory changes and certification delays, significantly hampers
scalability (H1: B =-0.35, p<0.05), underscoring institutional uncertainty as a barrier beyond traditional cost-
related constraints. Conversely, robust project impacts—environmental (e.g., 3,600 MW added), social (e.g.,
7,000 jobs), and economic—positively enhance issuance volumes (H2: f = 0.42, p<0.01), validating their role
in attracting investment. Market drivers, such as SEBI’s guidelines, boost scalability, but PIV mediates this
effect (H3: indirect effect = -0.11, p<0.05), with high volatility weakening their impact. Descriptive trends
suggest a feedback loop where growing issuance reduces PIV (H4), though quantitative confirmation is
limited by sample size. These results, with an R? of 0.68, affirm the theoretical framework’s explanatory
power and highlight PIV’s pivotal role.

The implications are twofold: policymakers should stabilize regulations and streamline certifications to
mitigate PIV, while issuers must leverage impact visibility to drive market growth. However, limitations
include the small sample (N=20), reliance on secondary data, and the formative nature of PIV, which may
oversimplify perceptual nuances. Future research should expand the dataset, incorporate primary investor
surveys to refine PIV measurement, and test the feedback loop longitudinally. This study advances
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understanding of green bond scalability in emerging markets, offering a foundation for India to bridge its $2.5
trillion low-carbon funding gap.
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