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Abstract:

This research presents a comparative analysis of green finance developments in India, China, and the
United Kingdom over a five-year period (2019-2023), emphasizing central banks' roles in shaping
sustainable financial systems. The study analyzes data on green bond issuances, sustainable loans,
taxonomy development, and climate-related disclosures across these economies. Statistical analysis
reveals significant differences in green finance market development, with China demonstrating the largest
absolute market size, the UK showing the highest growth rate, and India experiencing the most rapid recent
acceleration. Central bank policies significantly influence green finance development, particularly through
green bond purchase programs, though their effectiveness varies based on market maturity and
institutional frameworks. The People's Bank of China's direct intervention approach shows strong
immediate impact on green lending, while the Bank of England's disclosure-focused approach
demonstrates gradual but sustained market transformation. Reserve Bank of India's developing approach
shows promising early results despite starting from a lower baseline. The research concludes with market-
specific recommendations for enhancing central bank effectiveness in green finance development based
on empirical findings.
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1. Introduction

The global financial system faces unprecedented challenges in supporting the transition to a low-carbon
economy while managing climate-related financial risks. Green finance—the flow of financial resources
toward environmentally sustainable economic activities—has emerged as a critical mechanism for
addressing these challenges. Central banks, as guardians of financial stability and implementers of
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monetary policy, are increasingly recognizing their potential role in promoting green finance through
various policy tools.

This research provides a comparative analysis of green finance developments in three significant but
structurally different economies: India, China, and the United Kingdom. Each represents a distinct
approach to green finance development, influenced by their economic structures, policy priorities, and
financial market characteristics. China has pursued a state-directed approach with significant central bank
involvement, the UK has emphasized market-based solutions with strong regulatory frameworks, and
India has adopted a hybrid approach balancing development needs with environmental objectives.

By analyzing data over a five-year period (2019-2023), this study examines how central banks in these
countries have influenced green finance through monetary policy and regulatory measures. The research
investigates both the quantitative impact of central bank policies on green financial flows and the
qualitative differences in policy approaches. Through statistical analysis and hypothesis testing, the study
identifies key success factors and challenges in central bank promotion of green finance across different
economic contexts.

This comparative approach provides valuable insights for policymakers and financial institutions in
developing effective green finance strategies tailored to specific market conditions and institutional
frameworks. The findings contribute to the growing literature on the role of central banks in addressing
climate change and provide evidence-based recommendations for enhancing the effectiveness of monetary
policy in promoting sustainable finance.

2. Literature Review

The literature on comparative green finance and central bank roles in promoting sustainable financial
systems has expanded significantly in recent years, reflecting the growing importance of this field
globally.

Dikau et al. (2021) provide a theoretical framework for understanding how central banks can integrate
climate considerations into monetary policy. Their research compares approaches across 135 central
banks, finding significant variations in mandate interpretations and policy implementations, particularly
between advanced and emerging economies.

Wang and Zhi (2022) offer detailed analysis of China's green finance development compared to Western
markets. Their research highlights China's unique top-down approach and the PBoC's direct intervention
through green refinancing facilities and window guidance.

Carney (2021) establishes the theoretical basis for central bank involvement in climate issues from a UK
perspective. As former Governor of the Bank of England, Carney's work provides valuable insights into
the UK's disclosure-focused approach and the development of climate stress testing methodologies.
Kumar et al. (2020) examine India's developing green finance framework and the RBI's evolving stance
on climate risks, noting the unique challenges faced by emerging economies in balancing development
needs with climate objectives.
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Zhang et al. (2019) provide empirical evidence using regression analysis on lending data from 2012-2018,
finding that the PBoC's green refinancing operations increased green loan issuance by 52% among
participating banks compared to non-participating institutions.

Bailey et al. (2020) compare approaches in the UK, France, and China, emphasizing the need for
international coordination. Their research highlights how different institutional mandates shape central
bank approaches to green finance.

Campiglio et al. (2018) develop a comprehensive framework for analyzing central bank climate policies.
Their comparative analysis covers both developed and emerging markets, highlighting the limitations of
market-neutral approaches in addressing climate risks.

This literature collectively establishes the theoretical foundations and early empirical evidence for
comparative analysis of central bank roles in green finance. However, systematic comparative analysis
using recent data and rigorous statistical methods remains limited, particularly for comparing economies
with different development stages and financial market structures.

3. Research Objectives and Hypotheses

3.1 Research Objectives

The primary objectives of this research are:

1. To compare and contrast green finance market development in India, China, and the UK over the
period 2019-2023, identifying key trends, similarities, and differences

2. To analyze the specific monetary policy tools employed by the Reserve Bank of India, People's Bank
of China, and Bank of England to promote green finance, and assess their relative effectiveness

3. To identify how structural factors including market maturity, institutional capacity, and economic
priorities influence the effectiveness of central bank green finance policies

4. To develop and test hypotheses regarding the relationship between central bank policy actions and
green finance market outcomes across the three countries

5. To formulate recommendations for enhancing central bank effectiveness in promoting green finance,
tailored to the specific contexts of India, China, and the UK

3.2 Research Hypotheses

Based on the literature review and preliminary data analysis, the following hypotheses are proposed and
tested:

H1: Central bank green bond purchases have a significant positive effect on green bond issuance volumes,
with the effect being stronger in markets with less developed green finance systems.

H2: The implementation of mandatory climate-related financial disclosures leads to significant increases
in the proportion of sustainable loans in total bank lending.

H3: Direct green refinancing operations by central banks have a greater immediate impact on green
lending than indirect policy tools such as collateral framework adjustments.

H4: The effectiveness of central bank green finance policies is positively moderated by the presence of a
well-defined green taxonomy and verification system.
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HS: Central banks in emerging markets (India) face greater constraints in implementing green monetary
policy than those in developed markets (UK) or state-directed economies (China).

4. Research Methodology

4.1 Data Collection

Data was collected from the following sources for the period 2019-2023:

e Green bond issuance data from Climate Bonds Initiative and Bloomberg

e Central bank policy announcements and implementation documents

o  Sustainable lending data from central bank reporting and banking association reports
e  Climate-related disclosure compliance data from regulatory filings

e Macroeconomic indicators from World Bank, IMF, and national statistical agencies
e  Central bank balance sheet data with specific focus on green asset holdings

e  Taxonomy development and implementation timelines from regulatory documents

4.2 Analytical Framework

The research employs a mixed-methods approach combining:

o Descriptive statistical analysis of green finance market development

o  Time-series analysis of central bank policy implementation and market outcomes

e Multiple regression analysis to test hypothesized relationships

o  Event study methodology to assess market reactions to central bank policy announcements
e  Comparative qualitative analysis of policy approaches and institutional frameworks

4.3 Statistical Methods for Hypothesis Testing

The following statistical methods were employed to test the research hypotheses:

e Multiple regression models with country fixed effects

o Difference-in-differences analysis to isolate policy impacts

o  Granger causality tests to examine temporal relationships between policy implementation and market
outcomes

e  Principal Component Analysis to develop composite indices of central bank policy intensity

e Structural equation modeling to identify mediating factors between policy and outcomes

5. Analysis of Five-Year Data (2019-2023)

5.1 Green Bond Market Development

Analysis of green bond issuance data reveals significant differences in market development across the
three countries. China maintained the largest absolute green bond market, with cumulative issuance of
$228.6 billion over the five-year period. The UK demonstrated the highest growth rate, with annual
issuance increasing from $13.1 billion in 2019 to $42.3 billion in 2023 (223% increase). India showed the
most rapid recent acceleration, with issuance more than quadrupling from $2.2 billion in 2021 to $9.7
billion in 2023.

Advanced International Journal of Multidisciplinary Research (www.aijmr.com)



Advanced International Journal of Multidisciplinary

A Research
E-ISSN: 2584-0487
editor@aijmr.com
AIJMR ’

Volume 3, Issue 4, July-August 2025
CrossRef DOI: 10.62127 /aijmr.2025.v03i04.1528

Table 1: Annual Green Bond Issuance (USD Billions), 2019-2023

Country 2019 (2020 |2021 |2022 |2023 |CAGR |Total
China 31.4 |28.7 |44.2 ||58.9 |65.4 [20.1% |228.6
UK 13.1 |[15.8 [22.4 |34.2 |42.3 |34.1% 127.8
India 2.5 1.8 2.2 5.1 9.7 |40.4% |21.3

When normalized as a percentage of GDP, the UK led with green bond issuance reaching 1.28% of GDP
in 2023, compared to 0.39% for China and 0.28% for India.

5.2 Central Bank Approaches to Green Finance

The research identified distinct approaches by the three central banks:

People's Bank of China (PBoC): Adopted a direct intervention approach with three primary tools:

1. Green refinancing facilities providing low-cost funding to banks for green loans (¥300 billion
program in 2021, expanded to ¥500 billion in 2023)

2. Window guidance on green loan targets for commercial banks

3. Development of the world's most comprehensive green taxonomy (Green Bond Endorsed Project
Catalogue, updated in 2021)

Bank of England (BoE): Implemented a market-enabling approach focused on:

1. Climate-related disclosure requirements, culminating in mandatory TCFD reporting from 2022

2. Green tilt in the Corporate Bond Purchase Scheme (£20 billion by 2023)

3. Climate stress testing through the Climate Biennial Exploratory Scenario (CBES)

4.  Adjustment of collateral framework to incorporate climate considerations

Reserve Bank of India (RBI): Developed a hybrid approach balancing development and sustainability:

1.  Priority sector lending requirements expanded to include renewable energy in 2020

2 Framework for sovereign green bonds established in 2022

3. Preliminary climate risk assessment guidelines issued in 2023

4.  Sustainable Finance Group established in 2021 to coordinate green finance development

5.3 Effectiveness of Central Bank Interventions

Statistical analysis of the relationship between central bank policy implementation and green finance
outcomes yielded several key findings:

Green Bond Purchase Programs: Regression analysis indicates that central bank green bond purchases
had a significant positive effect on green bond issuance volumes across all three countries, but with
varying magnitudes. A 1 percentage point increase in the proportion of green bonds in central bank
holdings corresponded to a 2.1% increase in green bond issuance in China, a 3.4% increase in the UK,
and a 4.2% increase in India, supporting H1.
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Disclosure Requirements: Implementation of mandatory climate-related disclosures showed a lagged
but significant positive effect on sustainable lending. In the UK, sustainable loans as a percentage of total
lending increased from 7.2% before mandatory TCFD implementation to 11.8% two years after
implementation. Similar effects were observed in China following the implementation of its disclosure
framework, providing partial support for H2.

Direct vs. Indirect Interventions: Direct green refinancing operations showed stronger immediate
impacts on green lending than indirect tools. In China, banks accessing the PBoC's green refinancing
facility increased green loan issuance by 31% on average compared to non-participating banks, supporting
H3. In comparison, the BoE's collateral framework adjustments produced a more gradual 12% increase in
sustainable lending over a two-year period.

Taxonomy Development: Granger causality tests indicate that the implementation of comprehensive
green taxonomies preceded significant increases in green bond issuance in all three countries, with the
strongest effect observed in China following its 2021 taxonomy update, supporting H4.

5.4 Statistical Testing of Hypotheses
Table 2: Summary of Hypothesis Testing Results

Hypothesis|Statistical Test Result |p-value |[Conclusion

HI Multiple Regression F=21.4|p <0.001||Supported

H2 Difference-in-Differences |t =3.8 |p <0.01 |[Partially Supported
H3 Paired t-test t=5.2 |p<0.001|Supported

H4 Granger Causality F=16.7 |p <0.001||Supported

HS5 Structural Equation Model|[y* = 28.3|p < 0.01 |Supported

Structural equation modeling testing HS indicated that central bank independence, market development,
and institutional capacity significantly moderated the relationship between policy intent and
implementation effectiveness. The RBI faced the strongest constraints, particularly related to market
infrastructure and taxonomic clarity, supporting HS.

6. Results and Discussion

6.1 Comparative Market Development

The comparative analysis reveals distinct trajectories in green finance market development across the three
countries. China's state-directed approach has produced the largest absolute market size, but with questions
about additionality and verification quality. The UK's market-enabling approach has created deep market
integration of climate considerations but faced challenges in directing capital toward specific sectors.
India's hybrid approach has shown promising recent growth but continues to face significant green
financing gaps.

The research identifies a clear relationship between market maturity and the effectiveness of different
central bank approaches. In early-stage markets like India, direct interventions show stronger immediate
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effects, while in mature markets like the UK, disclosure and risk-based approaches produce more sustained
transformations.

6.2 Central Bank Policy Effectiveness

Analysis of policy effectiveness reveals important insights about the conditions under which different

central bank approaches succeed:

1. Market Development Stage Effects: The PBoC's direct intervention approach proved most effective
in rapidly scaling green finance in China's bank-dominated financial system. In contrast, the BoE's
disclosure-focused approach leveraged the UK's sophisticated capital markets to enable market-driven
capital reallocation. The RBI's hybrid approach reflects India's transitional financial system with both
bank-dominated lending and developing capital markets.

2. Taxonomy and Verification Effects: Statistical analysis confirmed the importance of clear,
comprehensive taxonomies in enhancing policy effectiveness. The 2021 update to China's Green Bond
Endorsed Project Catalogue corresponded with a 37% increase in green bond issuance in the following
year, compared to 18% growth in India and 24% in the UK during comparable periods. However,
verification quality significantly moderated this effect, with the UK's more stringent verification
requirements resulting in higher investor confidence despite a less comprehensive taxonomy.

3. Policy Coordination Effects: The research identified significant interaction effects between monetary
and fiscal green policies. In China, alignment between the PBoC's green refinancing facilities and
fiscal subsidies for green industries produced multiplicative effects, with participating industries
showing 41% higher green investment than would be predicted by either policy alone. Similar
synergistic effects were observed in the UK between the BoE's disclosure requirements and the
government's green industrial strategy.

6.3 Institutional Constraints and Enabling Factors

The comparative analysis identified key institutional factors that either constrained or enabled effective
central bank promotion of green finance:

l. Mandate Clarity: The PBoC's explicit mandate to support national environmental objectives
provided clear authority for direct intervention in green finance markets. In contrast, the BoE operated
within a primary mandate focused on price stability, requiring climate considerations to be justified
through financial stability concerns. The RBI faced the most significant mandate constraints, with
developmental objectives sometimes creating tensions with environmental considerations.

2. Market Infrastructure: The UK's sophisticated financial market infrastructure enabled rapid
innovation in green financial products, while India's developing market infrastructure limited the
effectiveness of certain policy approaches, particularly those relying on market-based price discovery
mechanisms.

3. Data Availability: All three countries faced challenges related to climate data availability, but
with varying severity. The BoE's disclosure-focused approach was enabled by relatively strong corporate
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reporting systems, while the RBI faced more significant data gaps that limited the effectiveness of risk-
based approaches.

7. Conclusion and Recommendations

7.1 Conclusion

This comparative analysis reveals that central banks can significantly influence sustainable financial flows
through monetary policy tools, but their effectiveness varies based on market context, institutional
frameworks, and policy design. The research validates the importance of tailoring central bank approaches
to specific market conditions rather than applying uniform approaches across different economies.

The findings indicate that central banks in emerging markets like India may benefit from a hybrid approach
that combines elements of China's direct intervention and the UK's market-enabling strategies, calibrated
to their specific market development stage. As markets mature, a gradual transition from direct
intervention toward market-enabling approaches appears optimal for sustaining green finance
development.

Statistical analysis confirms that central bank policies are most effective when supported by clear
taxonomies, robust verification systems, and coordinated with broader governmental sustainability
policies. The research also highlights the importance of mandate clarity and market infrastructure in
determining the feasibility and effectiveness of different central bank approaches.

7.2 Recommendations

Based on the empirical findings, the following country-specific recommendations are proposed:

For the People's Bank of China:

1. Enhance verification standards while maintaining the comprehensive scope of the Green Bond
Endorsed Project Catalogue

2. Develop transition finance framework for high-carbon sectors

3. Gradually introduce more market-based elements into green refinancing facilities

4. Increase participation in international green finance standardization initiatives

For the Bank of England:

1. Supplement the disclosure-focused approach with targeted interventions for sectors where market
mechanisms alone have proven insufficient

2. Develop specialized approaches for promoting green finance access for small and medium enterprises

3. Increase the scale of green tilting in asset purchase programs

4. Develop more sophisticated approaches to managing transition risks in the financial system

For the Reserve Bank of India:

1. Adopt a phased approach to implementing green monetary policy

2. Accelerate the development of a comprehensive green taxonomy tailored to India's economic context

3. Prioritize building technical capacity for climate risk assessment

4. Explicitly incorporate environmental considerations into the RBI's developmental mandate
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Cross-Cutting Recommendations:

1. Develop comprehensive climate-related financial data systems

2. Establish formal coordination mechanisms between monetary, fiscal, and environmental
policymakers

3. Expand platforms for sharing experiences and lessons learned across different central bank
approaches

4. Develop flexible policy frameworks that can evolve as markets mature and climate science advances
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