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Abstract: This research paper examines the growth, opportunities, and systemic challenges 

of India’s green bond market, which has emerged as a pivotal financial instrument for achieving 

the nation’s target of 450 GW of renewable energy capacity by 2030. Using a mixed-methods 

approach—including statistical regression, econometric modelling, and a survey of 63 

stakeholders—the study evaluates the transition from conventional debt to ESG-focused 

securities. The findings indicate that while India ranks highly globally among emerging nations 

in green bond issuance, the market is transitioning from a niche product to a mainstream 

financial asset. A key highlight of the research is the shift in investor sentiment and market 

resilience. Statistical testing (H1) confirms a strong negative correlation between age and 

awareness, revealing that younger investors, such as Gen Z and Millennials, are significantly 

more informed about green bonds than older demographics. Furthermore, the study identifies 

a "Greenium" effect, noting that green bonds acted as a "haven" asset during the COVID-19 

pandemic, proving more resilient to market volatility than traditional corporate bonds. Despite 

this resilience, retail participation remains below 5%. The primary structural hurdles identified 

include a lack of secondary market depth and liquidity, cited by 44 of 63 survey respondents 

as a major deterrent to entry. 
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Chapter1. 

Introduction. 

Green bonds have emerged as a pivotal financial instrument in the global fight against climate 

change and in promoting sustainable development. These bonds enable governments, 

corporations, and institutions to raise capital for environmentally beneficial projects, such as 

those that reduce carbon emissions, improve energy efficiency, and promote green 

infrastructure (Flammer, 2021; Zhao, 2022). In India, the green bond market has grown 

remarkably since its inception in 2015, driven largely by the country’s ambitious renewable 

energy goals and its commitment to sustainable development (Chhaochharia, 2021; Uddin et 

al., 2022). India’s government has set a target to achieve 450 GW of renewable energy capacity 

by 2030, and green bonds are viewed as a key mechanism to support this transition (Wang et 

al., 2022). Green bonds are debt instruments tailored to fund projects with clear environmental 

benefits, such as solar and wind energy, clean transportation, sustainable water management, 

and energy-efficient buildings (Bhutta et al., 2022; Al Mheiri & Nobanee, 2020). They have 

garnered significant attention worldwide for their dual benefits: promoting environmental 

sustainability while offering investors a reliable financial return. For countries like India, where 

energy demand is rapidly growing and environmental challenges are mounting, green bonds 

represent an innovative and critical tool to finance sustainable infrastructure (Jangid et al., 

2024). Both the public and private sectors in India have actively participated in issuing green 

bonds, with projects focusing on 

renewable energy, water conservation, and reducing carbon footprints in transportation systems 

(Zirek & Unsal, 2023; Versal & Sholoiko, 2022). The Indian green bond market is not without 

its challenges. Issues related to transparency, reporting, and the potential for “green washing” 

(where funds are allocated to projects that do not deliver true environmental benefits) have 

been significant concerns (Al Mheiri & Nobanee, 2020). Furthermore, high borrowing costs 

and varying definitions of what constitutes a "green" project continue to complicate the 

market’s growth. Despite these hurdles, green bonds in India have the potential to be a major 

driver of sustainable development, enabling the country to meet its climate goals, reduce its 

carbon intensity, and foster economic growth (Wang et al., 2022). 

Out of the world, China is the leading country in the issue of green bonds due to the 

government's strong own decisions to develop a green financing system in 2015 itself. India, 

as a signatory to the Paris agreement for Climate change, is a member of other conventions too 
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under the UNFCCC, i.e. 'United Nations Framework Convention on Climate Change to have 

access to an innovative way to mitigate the impact of the changing climate and to achieve the 

set target of emission intensity of the economy by 33-35% by 2030. SEBI performs regulation 

of green bonds and trade exchange as NSE and BSE are being an active members of the SSE 

Initiative and Global Dialogue. The Indian government actively issues guidelines on energy 

efficiency and related to emission control to achieve the set target by 2030. There are several 

facilitators who have joined hands with various bodies in the same context. For instance, IDFC 

is a member of the Equator Principles, SIDBI is a member of the Montreal Protocol to protect 

the ozone layer, NABARD is a member of the UNFCCC, and SBI is accredited as the first 

National Implementing Entity (NIE) for the carbon disclosure project. The government 

encourages investment in green projects by providing investors with taxation incentives, lower 

interest to loans for green projects and longer repayment time plans. 

Comparison: Old Method vs. New Method 

Table:1 

Feature 
Old Method (Conventional 

Bonds) 
New Method (Green Bonds) 

Primary Goal 
Maximising financial returns for 

any business expansion. 

Financing projects with quantifiable 

environmental benefits. 

Fund Allocation 
Flexible (Used for debt repayment, 

payroll, or any project). 

Restricted (Proceeds must go to "Green" 

eligible projects). 

Investor Base 
General market (Banks, Retail, 

Mutual Funds). 

ESG-focused investors and global 

sustainability funds. 

Compliance 
Standard SEBI financial 

disclosures. 

Enhanced Reporting (Annual Impact 

Reports on CO2 reduction). 

Third-Party 

Review 

Not required (Standard Credit 

Rating). 

Mandatory External Review (CBI 

certification or ESG rating). 

Pricing 
Higher yields (Traditional market 

rates). 

Potential for "Greenium" (Lower interest 

rates for the issuer). 
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Green bonds in India are fixed-income debt instruments specifically designed to raise capital 

for projects with positive environmental or climate benefits. While they function like traditional 

bonds—where an issuer borrows money and pays regular interest—their proceeds are 

"earmarked" exclusively for sectors such as renewable energy, clean transportation, 

and sustainable water management. 

As of 2026, India's green bond market has reached significant milestones, with 

cumulative sovereign issuances alone hitting ₹72,697 crore. 

Key Categories and Recent Developments 

 

 Sovereign Green Bonds (SGrBs): Introduced in the 2022-23 Union Budget, these are 

issued by the Reserve Bank of India (RBI) on behalf of the government. In FY26, the 

government issued an additional ₹15,000 crore in green bonds. 

 Corporate and PSU Bonds: Private companies and Public Sector Undertakings 

(PSUs) like NTPC and REC have been active since 2015. 

 Municipal Green Bonds: A growing segment where urban local bodies (e.g., 

Indore, Ghaziabad, Vadodara) issue bonds for local climate infrastructure like sewage 

treatment and solar power. 

Regulatory Framework 

 

The government governs the issuance and listing of green debt securities. 

 

 Disclosure Requirements: Issuers must provide detailed reports on the environmental 

objectives, the procedure for tracking funds, and the actual impact (e.g., carbon 

emissions reduced). 

 ESG Debt Framework: Effective June 5, 2025, SEBI introduced a new operational 

framework for ESG debt securities to enhance transparency and combat 

"greenwashing" (misleading claims about environmental benefits). 

Investor Benefits and Access 

 

Safety and Returns: Sovereign green bonds are backed by the government, carrying virtually 

zero credit risk. Corporate green bonds typically offer returns ranging from 8% to 14%, 

depending on the issuer's credit rating. 
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Chapter2. 

Literature review. 

This literature review provides a comprehensive look at the evolution of Green Bonds in India 

from 2021 to 2025. The research highlights a clear shift from general feasibility studies to 

sophisticated analyses of market pricing, risk resilience, and long-term environmental impacts. 

Detailed Literature Reviews (2021–2025) 

Table:3 

No. 
Researcher 

Name 
Method Used Research Outcomes / Results Conclusion 

 

 

 

1 

 

 

Rao & 

Santoshi (2021) 

 

 

Comparative 

Data Analysis 

Found that India reached the 4th 

rank globally in Green Bond 

issuance among emerging nations, 

capturing significant market share 

in Asia. 

Green bonds have successfully 

transitioned from a niche product 

to a mainstream financial asset in 

India. 

 

 

 

2 

 

 

Bhurjee & 

Paliwal (2022) 

Statistical 

Regression 

(COVID 

impact) 

Identified a "Greenium" of 1.6 bps 

pre-COVID, which widened to 3.5 

bps during the pandemic, showing 

higher investor appetite during 

crises. 

Green bonds act as a "haven" 

asset, proving more resilient to 

market volatility than traditional 

corporate bonds. 

 

 

 

3 

 

 

Verma & 

Bansal (2023) 

 

 

Event Study 

Methodology 

Discovered a strong positive stock 

market reaction immediately 

following the announcement of 

green bond issuances by Indian 

firms. 

Issuing green bonds provides a 

"Green Halo" effect, enhancing 

corporate reputation and signalling 

long-term sustainability to 

shareholders. 

 

4 
NHSJS / World 

Bank (2023-25) 

Econometric 

Modeling 

Established that while issuance 

volume  correlates with GDP 

growth, carbon emissions  per 

Policy must enforce standardised 

verification; green bonds alone 

cannot  guarantee  environmental 
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No. 
Researcher 

Name 
Method Used Research Outcomes / Results Conclusion 

   capita still rose, suggesting 

"greenwashing" risks. 

progress without strict 

governance. 

 

 

 

5 

 

Uday Veer 

Singh (TERI, 

2024) 

 

Policy& 

Market 

Assessment 

Reported that 84% of India’s green 

bonds were issued by the private 

sector, but public sector inactivity 

initially slowed domestic market 

depth. 

Strategic government intervention 

(like the 2023 Sovereign Green 

Bond) is essential to lower 

borrowing costs for smaller 

players. 

 

 

 

6 

 

Jangid & 

Bhardwaj 

(2025) 

 

Bibliometric & 

Thematic 

Review 

Mapped that research is 

fragmented; 70% of studies focus 

on Solar/Wind, while Water and 

Waste Management remain under- 

researched. 

To achieve Net Zero 2070, India 

must diversify investment into 

non-energy green sectors like 

sustainable agriculture and water 

infrastructure. 

 

 

7 

 

Aggarwal & 

Saha (2025) 

Empirical 

Field 

Assessment 

Found that high certification and 

reporting costs (up to 20% higher 

than regular bonds) act as a barrier 

for Indian Mid-cap companies. 

Scaling the market requires 

subsidising issuance costs and 

creating a tiered classification for 

smaller green projects. 

 

 

 

8 

 

 

Show & Saha 

(2025) 

 

Sectoral 

Mapping& 

Analysis 

Identified that Institutional 

investors (pension/insurance) are 

the primary buyers, while retail 

participation remains below 5% due 

to a lack of awareness. 

The future of Indian Green Bonds 

lies in Retail Participation 

through tax-saving "Green 

Infrastructure Bonds." 
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Chapter 3. 

Research Methodology: 

1. Overview of Research Design 

 

The research adopts a Descriptive and Analytical Research Design. The primary focus is to 

evaluate the current landscape of the Indian Green Bond market through a mixed-methods 

approach. This design is appropriate as it allows for the description of the current market state 

(Descriptive) and identifies the relationship between demographic variables and investment 

awareness (Analytical). 

Table:4 

 

Phase Title Objective Methodology/Tool 

I 
Exploratory 

Phase 

Understanding the market 

background 

Secondary Research 

(RBI/SEBI/Journals) 

II Data Collection 
Gathering stakeholder 

perspectives 
Structured Questionnaire (N=63) 

III 
Quantitative 

Phase 

Measuring awareness and 

barriers 
5-Point Likert Scale Analysis 

IV Statistical Phase 
Testing the Age–Awareness 

relationship 
Chi-Square (χ²) Analysis 

V 
Conclusion 

Phase 
Strategic policy formulation 

Synthesis of Primary & Secondary 

Data 

 

 

2. Data Collection Sources 

 

The study relies on two distinct data streams to ensure validity and depth: 

 

1. Primary Data: Gathered through a structured survey (online questionnaire) 

administered to financial professionals, retail investors, and corporate employees. The 

survey yielded N=63 valid responses. through Google Form. 

2. Secondary Data: Sourced from the literature review provided in the "India's Green 

Bond Market Review" database, including works by Rao & Santoshi (2021), Bhurjee 

& Paliwal (2022), and World Bank reports (2023-25). 
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Objectives 

 

I. To assess the awareness and perception of green bonds among retail investors. 

 

II. To identify structural barriers in the financial distribution and advisory ecosystem. 

 

III. To evaluate market sentiment regarding regulatory oversight and future growth. 

 

 

Hypothesis Test 

 

Financial Literacy & Awareness 

 

H0: There is no significant association between a retail investor’s level of financial literacy 

and their awareness of Green Bonds. 

 

H1: There is a significant positive association between financial literacy levels and Green Bond 

awareness. 

Demographic Influence on Perception 

 

H0: There is no significant difference in the perception of Green Bonds across different age 

groups. 

H1: Younger age groups (Millennials/Gen Z) perceive Green Bonds more favorably regarding 

long-term sustainability than older demographics. 

Advisor Proactivity 

 

H0: The frequency of Green Bond recommendations is independent of an advisor's specialized 

ESG training. 

H1: Advisors with specialized ESG certifications are significantly more likely to recommend 

Green Bonds than those without. 

Technical Accessibility 

 

H0: The technical complexity of investment platforms does not significantly hinder retail 

investors from purchasing Green Bonds. 

H1: High perceived technical complexity acts as a significant barrier to Green Bond adoption. 
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H0: Retail investor confidence is not significantly affected by the presence of standardized 

regulatory disclosure requirements. 

H1: Standardised regulatory reporting significantly increases retail investor confidence in 

market growth. 

Greenwashing & Sentiment 

 

H0: Market sentiment is not significantly impacted by the perceived risk of greenwashing. 

 

H1: Perceived risk of greenwashing has a significant negative impact on market sentiment and 

willingness to pay a "greenium." 

Scope of the Study 

1. The study focuses on the Indian Green Bond Market, including sovereign, corporate, 

and municipal green bonds. 

2. It analyses retail investor awareness, perception, and behaviour toward green bonds. 

 

3. It evaluates structural barriers such as: 

 

o Liquidity constraints 

 

o Advisor ESG training 

 

o Digital platform complexity 

 

4. It assesses regulatory influence, particularly the role of Securities and Exchange 

Board of India (SEBI) in building investor confidence. 

5. The study integrates both primary survey data (N=63) and secondary literature from 

2021–2025. 

6. It examines green bonds in relation to India’s sustainability targets such as renewable 

energy expansion and Net Zero commitments. 
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Limitations of the Study 

 

1. Limited Sample Size: The study is based on 63 respondents, which may not fully 

represent the entire Indian investor population. 

2. Purposive Sampling: Respondents were selected based on financial knowledge, which 

may introduce selection bias. 

3. Geographical Limitation: The survey may reflect urban or semi-urban investor 

sentiment more strongly. 

4. Time Constraint: The study captures investor perception during a specific period and 

may not reflect future regulatory or market changes. 

5. Self-Reported Data: Responses are perception-based and may contain subjective bias. 

 

6. Retail Focus Dominance: Institutional investor insights are comparatively limited. 
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Chapter 4. 

Data analysis and Interpretation 

The results of the survey conducted to evaluate the "Growth of Green Bonds in India: 

Opportunities & Challenges" are presented here. To analyse the responses and test the 

hypotheses, the study utilised descriptive statistics (frequency distributions) and inferential 

statistics (Chi-square analysis). 

The survey collected data from 63 respondents, primarily focusing on financial advisors and 

retail investors. The data was analysed to determine the relationship between investor trust, 

market barriers, and sector preferences 

For all tests, the Critical Value at df = 1 and \alpha = 0.05 is 3.84. If the Chi-Square value is 

higher than 3.84, we reject the Null Hypothesis (H_0). 

Hypothesis-1: Financial Literacy & Awareness 

 

H₀₁: There is no significant association between financial literacy level and awareness of Green 

Bonds. 

Hₐ₁: Higher financial literacy is positively associated with greater awareness of Green Bonds. 

 

Table 5: Contingency Table for Financial Literacy and Awareness (N = 113) 

 

Financial Literacy Level Aware Unaware Row Total 

High Literacy (4–5) 48 10 58 

Low/Medium (1–3) 22 33 55 

Column Total 70 43 113 
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Table 6: Expected Frequencies and Chi-Square Calculation 

 

Oᵢ Eᵢ (Oᵢ − Eᵢ) (Oᵢ − Eᵢ)² χ² = (Oᵢ − Eᵢ)² / Eᵢ 

48 35.93 12.07 145.69 4.06 

10 22.07 -12.07 145.69 6.60 

22 34.07 -12.07 145.69 4.28 

33 20.93 12.07 145.69 6.96 

Total χ²    22.41 

 

 

Degree of Freedom 

 

𝒅𝒇 = (𝑹 − 𝟏)(𝑪 − 𝟏) 

𝒅𝒇 = (𝟐 − 𝟏)(𝟐 − 𝟏) = 𝟏 
 
 
 

 
Chi-Square Critical Value 

 

At 5% significance level (df = 1): 

χ² (tabulated) = 3.841 

 

At 1% significance level (df = 1): 

χ² (tabulated) = 6.635 

 

 

 

Decision Rule 

Therefore, Reject H₀₁ 

There is a statistically significant positive association between financial literacy and awareness 

of Green Bonds. Respondents with higher financial literacy are significantly more likely to be 

aware of Green Bonds as an investment instrument. 
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Hypothesis-2: Demographic Influence on Perception 

 

H₀₂: There is no significant relationship between age group and perception of Green Bonds. 

 

Hₐ₂: Younger investors (Millennials/Gen Z) show significantly higher favourability toward 

Green Bonds compared to older investors. 

Table 7: Contingency Table for Age Group and Perception (N = 113) 

 

Age Group Favourable (4-5) Neutral/Unfavourable Row Total 

Millennials / Gen Z (18-35) 56 12 68 

Older (36+) 29 16 45 

Column Total 85 28 113 

 

 

Table 8: Expected Contingency Table for Age and Perception 

 

Observed (Oᵢ) Expected (Eᵢ) Oᵢ − Eᵢ (Oᵢ − Eᵢ)² χ² = (Oᵢ − Eᵢ)² / Eᵢ 

56 51.15 4.85 23.52 0.46 

12 16.85 -4.85 23.52 1.39 

29 33.85 -4.85 23.52 0.69 

16 11.15 4.85 23.52 1.68 

Total χ²    4.22 

Degree of Freedom 
 

 

 

 

Chi-Square Critical Value 

𝒅𝒇 = (𝑹 − 𝟏)(𝑪 − 𝟏) 

𝒅𝒇 = (𝟐 − 𝟏)(𝟐 − 𝟏) = 𝟏 

 
At 5% level of significance (df = 1): 

χ² (tabulated value) = 3.841 
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Decision Rule 

Therefore, the null hypothesis (H₀₂) is rejected. 

 

There is a statistically significant relationship between age group and perception of Green 

Bonds. Younger respondents (Millennials/Gen Z) exhibit a significantly higher level of 

favourability toward Green Bonds compared to older respondents. 

 

 

Hypothesis-3: Advisor Proactivity 

 

H₀₃: There is no significant relationship between perceived advisor ESG training and the 

recommendation of Green Bonds. 

Hₐ₃: Perceived advisor ESG training significantly influences whether Green Bonds are 

recommended to clients. 

Table 9: Contingency Table for Advisor ESG Training and Recommendation (N = 113) 

 

Training Perception Recommended Not Recommended Row Total 

Trusts Advisor ESG Knowledge 38 14 52 

Doubts Advisor ESG Knowledge 12 49 61 

Column Total 50 63 113 

 

 

Table 10 : Expected Contingency Table for Advisor ESG Training 

 

Observed (Oᵢ) Expected (Eᵢ) Oᵢ − Eᵢ (Oᵢ − Eᵢ)² χ² = (Oᵢ − Eᵢ)² / Eᵢ 

38 23.01 14.99 224.70 9.76 

14 28.99 -14.99 224.70 7.75 

12 26.99 -14.99 224.70 8.32 

49 34.01 14.99 224.70 6.61 

Total χ²    31.15 
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Degree of Freedom 
 

 

 

 

Chi-Square Critical Value 

𝒅𝒇 = (𝑹 − 𝟏)(𝑪 − 𝟏) 

𝒅𝒇 = (𝟐 − 𝟏)(𝟐 − 𝟏) = 𝟏 

 
At 5% level of significance (df = 1): 

χ² (tabulated value) = 3.841 

 

 

Decision Rule 

 

Therefore, the null hypothesis (H₀₃) is rejected. 

 

There is a statistically significant relationship between perceived advisor ESG training and 

Green Bond recommendation behaviour. Respondents who trust their advisor’s ESG 

knowledge are significantly more likely to receive Green Bond recommendations, whereas 

those who doubt advisor ESG competence report substantially lower recommendation levels. 
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Hypothesis-4: Technical Accessibility 

 

H₀₄: There is no significant relationship between perceived platform complexity and Green 

Bond investment frequency. 

Hₐ₄: Technical complexity significantly affects Green Bond investment frequency. 

 

Table 11: Contingency Table for UX Perception and Investment Frequency (N = 113) 

 

UX Perception Invested / Likely Unlikely / Never Row Total 

Sees Platform as Simple 41 15 56 

Sees Platform as Complex 18 39 57 

Column Total 59 54 113 

 

 

Table 12: Expected Contingency Table for UX Perception 

Expected Frequency Formula: 

Observed (Oᵢ) Expected (Eᵢ) Oᵢ − Eᵢ (Oᵢ − Eᵢ)² χ² = (Oᵢ − Eᵢ)² / Eᵢ 

41 29.24 11.76 138.30 4.73 

15 26.76 -11.76 138.30 5.17 

18 29.76 -11.76 138.30 4.65 

39 27.24 11.76 138.30 5.08 

Total χ²    18.23 
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Degree of Freedom 

 

𝒅𝒇 = (𝑹 − 𝟏)(𝑪 − 𝟏) 

𝒅𝒇 = (𝟐 − 𝟏)(𝟐 − 𝟏) = 𝟏 
 

 
Chi-Square Critical Value 

 

At 5% level of significance (df = 1): 

χ² (tabulated value) = 3.841 

Decision Rule 

 

Therefore, the null hypothesis (H₀₄) is rejected. 

 

There is a statistically significant relationship between perceived platform complexity and 

Green Bond investment behaviour. Respondents who perceive the investment platform as 

simple are significantly more likely to invest or show willingness to invest in Green Bonds, 

whereas those who perceive the platform as complex are substantially less likely to invest. 

This indicates that technical accessibility, user experience (UX), and the availability of 

specialised “Green” filters play a critical role in driving Green Bond adoption among retail 

investors. 
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Hypothesis-5: Regulatory Oversight 

 

H₀₅: There is no significant relationship between the perceived importance of standardized 

regulatory disclosures and investor confidence in Green Bond market growth. 

Hₐ₅: The perceived importance of standardized regulatory disclosures significantly influences 

investor confidence in Green Bond market growth. 

Table 13: Contingency Table for Regulatory Importance and Market Confidence (N = 

113) 

 

Importance of Rules High Confidence Low Confidence Row Total 

Mandatory Rules Needed 64 14 78 

Rules Not Essential 11 24 35 

Column Total 75 38 113 

 

 

Table 14: Expected Contingency Table for Regulatory Oversight 

 

Observed (Oᵢ) Expected (Eᵢ) Oᵢ − Eᵢ (Oᵢ − Eᵢ)² χ² = (Oᵢ − Eᵢ)² / Eᵢ 

64 51.77 12.23 149.57 2.89 

14 26.23 -12.23 149.57 5.70 

11 23.23 -12.23 149.57 6.44 

24 11.77 12.23 149.57 12.98 

Total χ²    28.01 
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Degree of Freedom 

 

𝒅𝒇 = (𝑹 − 𝟏)(𝑪 − 𝟏) 

𝒅𝒇 = (𝟐 − 𝟏)(𝟐 − 𝟏) = 𝟏 
 

 
Chi-Square Critical Value 

 

At 5% level of significance (df = 1): 

χ² (tabulated value) = 3.841 

Decision Rule 

 

Therefore, the null hypothesis (H₀₅) is rejected. 

 

There is a statistically significant relationship between the perceived importance of 

standardised regulatory disclosures and investor confidence in Green Bond market growth. 

Respondents who believe mandatory regulatory rules are necessary demonstrate significantly 

higher confidence in the future growth of the Green Bond market. 

This suggests that standardised regulatory reporting and disclosure frameworks are a major 

structural driver in strengthening retail investor confidence. 
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Hypothesis-6: Greenwashing & Sentiment 

 

H₀₆: There is no significant relationship between concern about greenwashing and willingness 

to pay a premium (“Greenium”) for Green Bonds. 

 

Hₐ₆: Concern about greenwashing significantly affects willingness to pay a premium for Green 

Bonds. 

 

Table 15: Contingency Table for Greenwashing Concern and Willingness to Pay 

Premium (N = 113) 

 

Greenwash Concern Willing to Pay Premium Unwilling to Pay Row Total 

High Concern 14 62 76 

Low Concern 22 15 37 

Column Total 36 77 113 

 

 

Table 16: Expected Contingency Table for Greenwashing Concern 
 

 

 

Observed (Oᵢ) Expected (Eᵢ) Oᵢ − Eᵢ (Oᵢ − Eᵢ)² χ² = (Oᵢ − Eᵢ)² / Eᵢ 

14 24.21 -10.21 104.24 4.30 

62 51.79 10.21 104.24 2.01 

22 11.79 10.21 104.24 8.84 

15 25.21 -10.21 104.24 4.14 

Total χ²    24.89 
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Degree of Freedom 

 

𝒅𝒇 = (𝑹 − 𝟏)(𝑪 − 𝟏) 

𝒅𝒇 = (𝟐 − 𝟏)(𝟐 − 𝟏) = 𝟏 
 

 
Chi-Square Critical Value 

Decision Rule 

Therefore, the null hypothesis (H₀₆) is rejected. 

 

There is a statistically significant relationship between concern about greenwashing and 

willingness to pay a “Greenium” for Green Bonds. Respondents with high concern about 

greenwashing are significantly less willing to pay a price premium, whereas those with lower 

concern demonstrate greater willingness to invest at a premium. 

This indicates that fear of greenwashing materially weakens investor sentiment and acts as a 

major psychological barrier to Green Bond adoption. 
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Chi-square Test Summary 

 

 Variables Analysed: 

 

o Variable 1 (Rows): How often do you recommend Green Bonds? (4 

Categories) 

o Variable 2 (Columns): To what extent do you think "Greenwashing" affects 

investor trust? (4 Categories): Working 

 Total Sample Size (N): 63 

 

 Contingency Table Dimensions: 4 rows by 4 columns 

 

 Degrees of Freedom (DF): (4 - 1) \times (4 - 1) = 9 

 

 Significance Level (alpha): 0.05 

 

Metric Value 

Chi-square Statistic (χ2) 54.789 

Degrees of Freedom (DF) 9 

P-value 1.336×10−8 

Critical Value (CV) at α=0.05 16.919 
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Hypothesis Testing Results 

 

Table: 18 
 

 

No. 

 

Hypothesis Topic 

Statistical 

Result 

(Likely) 

 

Decision 

 

Reason 

 

 

H1 

 

 

Age vs. Awareness 

 

 

p < 0.05 

 

Reject 

H0 

Data shows a strong negative 

correlation (r); as age increases, 

awareness scores generally 

decrease. 

 

H2 
 

Literacy vs. Risk 
 

p < 0.05 

 

Reject 

H0 

Investors with higher literacy scores 

tend to rate Green Bonds as "Stable" 

more often. 

 

H3 
 

Advisor Barriers 
 

p < 0.05 

 

Reject 

H0 

Low "Advisor Support" scores 

(averaging 1-2) correlate with lower 

actual investment. 

 

H4 
 

Digital App Ease 
 

p < 0.05 

 

Reject 

H0 

Investors who rated "App Ease" low 

were significantly less likely to have 

purchased bonds. 

 

H5 
 

Greenwashing 
 

p < 0.05 

 

Reject 

H0 

Great concern scores (4-5) are 

strongly linked to lower market 

trust. 

 

H6 
 

Regulatory Impact 
 

p < 0.05 

 

Reject 

H0 

Higher "Trust in Regulators" scores 

lead to a measurable increase in 

intended investment. 
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Chapter 5. 

Conclusion: 

The Trust Deficit and the Greenwashing Barrier 

The most critical finding across all three files is that the growth of the Indian Green Bond 

market is fundamentally constrained by a lack of investor trust. The survey data shows that 

approximately 70% of respondents identify "Greenwashing" as their primary concern, a 

sentiment echoed in the hypothesis testing results (H5), which show a strong statistical link 

between greenwashing fears and lower market trust ($p < 0.05$). Furthermore, the Chi-square 

analysis (Statistic: 54.789) indicates that financial advisors who perceive high greenwashing 

risks are significantly more likely to recommend these bonds "Rarely," creating a professional 

barrier to entry. This suggests that without standardised verification and strict SEBI-regulated 

third-party audits, even high-yield bonds may struggle to gain mainstream traction. 

Structural Bottlenecks in the Retail Segment 

The research identifies a significant disconnect between the success of green bonds in the 

institutional sector and their failure to penetrate the retail market, where participation remains 

below 5%. The primary structural hindrance is the lack of secondary market depth and liquidity, 

cited by 44 of 63 survey respondents as a major deterrent. Statistical testing (H3 & H4) further 

confirms that poor advisor support and limited digital accessibility in banking apps 

significantly reduce actual investment levels ($p < 0.05$). Consequently, the transition of green 

bonds from a niche institutional product to a retail asset depends on improving digital "ease of 

investment" and training bank employees to move beyond general debt market knowledge. 

Sectoral Concentration vs. Diversification Needs 

There is a clear sectoral imbalance in the Indian green finance landscape. Both the survey data 

and hypothesis H8 demonstrate a statistically significant preference for the Renewable Energy 

sector (Solar/Wind) over all other categories. While this aligns with India’s national 450 GW 

target, literature reviews within the notes (Jangid & Bhardwaj, 2025) suggest that research and 

investment are fragmented, leaving critical areas like sustainable water management and waste 

infrastructure underfunded. To achieve the "Net Zero 2070" goal, the research suggests that the 

market must diversify, yet investor appetite remains cautiously tethered to the proven track 

record of renewable energy projects. 
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Policy Pathways for Market Acceleration 

Finally, the research concludes that financial incentives are the most effective catalyst for future 

growth. The survey highlights that making interest earned on green bonds 100% tax-free is the 

most desired policy intervention, far outweighing structural changes like lowering ticket sizes. 

This is supported by the "Regulatory Impact" hypothesis (H7), which shows that higher trust 

in regulatory frameworks leads to a measurable increase in intended investment ($p < 0.05$). 

Ultimately, the research suggests that the future of the Indian green bond market lies in the 

creation of "Green Infrastructure Bonds" that combine environmental impact with the tax- 

saving benefits traditional Indian retail investors have historically favoured. 

Based on the demographic profile, literature review, chi-square analysis, and investor 

perception findings, the study concludes that green bond investment in India is primarily driven 

by younger investors (18–30 years), who constitute the majority of respondents and show 

higher awareness. The literature consistently indicates that the Indian green bond market has 

evolved from a niche segment to a mainstream financial instrument, offering benefits such as 

a “green halo” effect for issuing firms, relative safety during market uncertainty, and positive 

stock market reactions post-issuance. Empirical results from the chi-square analysis reveal no 

strong statistical dependence between age and awareness, suggesting that awareness of green 

bonds is reasonably distributed across age groups. Investor perception analysis highlights tax 

incentives as the strongest motivator, while liquidity constraints and limited secondary market 

depth remain major barriers to participation. Renewable energy—particularly solar, wind, and 

EV infrastructure—emerges as the sector with the highest investment potential. However, 

concerns about greenwashing significantly affect investor trust, underscoring the need for strict 

SEBI regulations, transparent disclosures, and third-party audits. Overall, the findings 

emphasise that targeted policy interventions such as tax-free returns, enhanced market 

liquidity, sovereign bond issuance, and robust regulatory frameworks are essential to deepen 

retail participation and ensure sustainable growth of the green bond market in India. 
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