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Abstract
Climate finance has become a critical component of sustainable development and macroeconomic
resilience; however, research examining its macroeconomic implications remains fragmented across
environmental, financial, and economic disciplines. This study provides a systematic review and
bibliometric analysis of the climate finance literature to examine its intellectual development, identify
dominant research themes, and highlight emerging directions from a macroeconomic sustainability
perspective. Using the Scopus database, 395 publications were initially identified, of which 89 peer-reviewed
studies were selected through a PRISMA-guided screening process. Bibliometric mapping was conducted
using VOSviewer and complemented by thematic synthesis to analyze the evolution and structure of the
literature. The findings indicate a clear transition from environmentally oriented research towards broader
issues of sustainable finance, macroeconomic sustainability, and economic resilience. Six interconnected
thematic areas emerge from the review, namely economic growth, fiscal sustainability, inflation and
macroeconomic stability, employment and just transition, external sector performance, and financial system
development. Despite the rapid expansion of the literature, evidence on the long-run macroeconomic
effects of climate finance remains limited, particularly for emerging economies, indicating important
priorities for future empirical research and policy evaluation. The fragmented evidence provided by
combining bibliometric analysis with systematic literature synthesis, is converted into comprehensive
macroeconomic perspective on climate finance in this review by identifying key knowledge gaps and
developing a future research agenda. This study also provides insights related to policy that can support
climate finance strategies design which aimed at promoting sustainable development and macroeconomic
resilience especially in emerging economies like India.

JEL Classification: Q54, Q56, O44, G28, E60

1. INTRODUCTION
Climate finance has become the center of global sustainability and macroeconomic policy discussions
because of the climate change and the increasing transition towards low carbon development.
Throughout the past decade, governments, international organizations, and financial institutions have
focused that there is a need for large scale financial mobilization to support climate mitigation,
adaptation and sustainable development pathways. To facilitate the climate transition strategies some
financial tools like green bonds, sustainable investment funds, carbon markets, renewable energy
financing and ESG oriented financial system have emerged as important instruments (Tiwari et al., 2022;
Sreelakshmi and Greeshma, 2023; Raman et al., 2024; Talwar et al., 2025). Because of this, climate
finance is no longer known solely as environmental policy mechanism but also as an instrument which
influences the economic transformation, financial resilience and long term macroeconomic
sustainability (de Aguiar et al., 2024; Tekin et al., 2025; Tyson and Weiss, 2025).

Existing literature have examined themes which includes renewable energy finance, climate risk
disclosure, green investment, sustainable banking systems, ESG governance and carbon emission
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mitigation (Bhatnagar and Sharma, 2022; Jung and Song, 2023; Khurshid and Islam, 2025; Ahuja and
Rani, 2025; Rani et al., 2025). Scholarly discussion in the recent time have shifted towards understanding
the broader macroeconomic implications of climate finance, particularly in area related to economic
growth, employment generation, financial stability, fiscal sustainability and external sector resilience (Jin
and Kim, 2017; Hsu, 2023; Zhao et al., 2025; Sun et al., 2025; Tekin et al., 2025). This transition shows
implication of climate finance not only on environmental sustainability but also on the functioning of
financial systems and macroeconomic policy frameworks.

Though there is a rapid growth of climate finance research but still the existing literature is fragmented
across multiple thematic and disciplinary domains. Many studies focus on environmental finance,
renewable energy financing, ESG oriented financial systems or green investment (Bhatnagar and
Sharma, 2022; Joshipura et al., 2024; Dar et al., 2024), but fewer studies focused on broader
macroeconomic sustainability implication of climate finance (Hsu, 2023; Zhang et al., 2025; Gong et al.,
2025). Existing findings remain scattered across sustainable finance, environmental economics,
financial market analysis, development studies and climate policy research (Sisodia and Maheshwari,
2023; de Aguiar et al., 2024; Kumar et al., 2024), therefore limiting the understanding of how climate
finance can impact macroeconomic sustainability and long term economic resilience (Zhang et al., 2024;
Lessmann and Kalkuhl, 2024; Wang et al., 2024).

In developing economies like India, climate vulnerability, rapid economic development, infrastructure
requirements and sustainability interact simultaneously, because of which climate finance has become
important. There are certain challenges faced by India related with climate induced economic risks,
energy transition pressures, environmental degradation and increasing demand for sustainable
infrastructure investment (Naik et al., 2014; Umamaheswaran et al., 2024; Malode and Singh, 2025;
Katoch and Peer, 2025). At the same time, India requires substantial financial mobilization for renewable
energy expansion, climate resilient infrastructure, sustainable development objectives and green
industrial transformation. As a result, climate finance in India has emerged as a critical policy
mechanism which balances the environmental sustainability with economic growth and macroeconomic
stability (Umamaheswaran et al., 2024; Sachan and SenGupta, 2025; Katoch and Peer, 2025).

Earlier research offers limited evidence on how climate finance influences short run macroeconomic
effects and long run development outcomes. Existing studies are often based on descriptive, sector
specific or policy oriented approaches, whereas less attention was given to ARDL and DSGE frameworks
which are capable of examining the long run transmission mechanisms, policy transition dynamics and
macroeconomic interactions related to climate finance (Lessmann and Kalkuhl, 2024; Braga et al., 2025;
Wang et al., 2025). Furthermore, there is need of systematic synthesis which is capable of identifying the
thematic evolution, and emerging macroeconomic research directions within the field due to the
increasing complexity of climate finance.

This study examines the evolving relationship between climate finance and macroeconomic
sustainability through an integrated bibliometric and systematic literature review approach. Available
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literature mainly examines environmental finance mechanism and sustainable investment frameworks,
however this study focuses on broader macroeconomic viewpoint of including economic growth,
financial development, external sector dynamics and financial stability. This study also intends to map
the collaboration patterns, conceptual evolution and emerging research frontiers within the climate
finance literature.

This study is important for climate finance literature because of integrated bibliometric and systematic
literature review approach which includes thematic evolution and emerging research related to climate
finance, especially in emerging economies like India. In methodological terms, this study combines the
bibliometric analysis with ARDL and DSGE frameworks which will examine the long run dynamics, policy
transmission and sustainability outcomes. The study also focuses on policy relevant insights for climate
resilient macroeconomic planning, long term economic sustainability and sustainable financial system in
emerging economies.

The rest of the paper is structured as follows. The research methodology is presented in section 2.
Section 3 discusses the bibliometric findings, thematic synthesis and emerging research gaps for the
climate finance literature. Finally, section 4 concludes the study which shows the major findings, policy
implication, limitations and future research directions.

2. Research Methodology
This study has a mixture of method which include bibliometric analysis and systematic literature review
(SLR) to examine the growing relationship between climate finance and macroeconomic sustainability.
The bibliometric analysis enables the mapping of the thematic evolution, emerging research frontiers
(Jain and Tripathi, 2023; Pacelli et al., 2025; Ray et al., 2025), whereas on the other hand systematic
literature review facilitates in depth thematic synthesis and identification of conceptual, methodological
and policy oriented research gaps (de Aguiar et al., 2024; Kumar et al., 2024). The methodological
approach gives us both quantitative and qualitative understanding into the macroeconomic transmission
mechanisms related to climate finance within the emerging economies like India.  

2.1 Data Source and Search Strategy

Primary source of literature was Scopus database due its coverage in various interdisciplinary, strong
peer reviewed studies related to climate finance, macroeconomics, sustainable finance and economic
sustainability (Jain and Tripathi, 2023; Pacelli et al., 2025; Yadav, 2025; Joshipura et al., 2024). Scopus
provide high impacts journals and greater compatibility with VOSviewer tool for bibliometric analysis.

The search for the study focused on publication between 2015-2025 to capture the increase of climate
finance research with Paris agreement and the increasing global importance of sustainable financial
transition and green economic development.
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The search was developed by using the combination of climate finance keywords like ‘climate finance’,
‘green finance’, ‘sustainable finance’, ‘green bond’, ‘carbon market’, ‘renewable energy finance’, ‘adaptation
finance’, and ‘mitigation finance’ with macroeconomic sustainability related keywords like ‘economic
growth’, ‘GDP’, ‘investment’, ‘inflation’, ‘employment’, ‘financial stability’, ‘fiscal deficit’, and ‘balance of
payment’. 

2.2 PRISMA-Based Screening Process

The Preferred Reporting Items for Systematic Reviews and Meta Analysis (PRISMA 2020) framework
was used to make sure of transparency, consistency, and reproductability in the literature selection
process. 

After the initial database selection of 395 publications from Scopus, firstly the duplicates were removed
and the remaining literatures were screened through titles, abstracts, and keywords. Studies which are
not related to climate finance, macroeconomic sustainability or sustainable financial system were
removed. The final dataset of 89 studies is used for bibliometric analysis and systematic literature
review. 

2.3 Inclusion and Exclusion Criteria

To enhance the relevance and quality of the review process, inclusion and exclusion criteria was used
during the screening stage.

Criteria Inclusion Exclusion

Language English-language publications Non-English publications

Publication
Type

Peer-reviewed journal articles Editorials, notes, conference abstracts,
book reviews

Subject Focus Climate finance and macroeconomic
sustainability

Pure engineering or unrelated
environmental studies

Time Period 2015–2025 Publications before 2015

Database Scopus-indexed studies Non-indexed publications

Table 1: Inclusion and Exclusion Crtieria

2.4 Bibliometric Analysis Techniques

Bibliometric analysis was administrated using VOSviewer, to inspect the intellectual and conceptual
pattern of climate finance research. VOSviewer was used because it helps in constructing and
visualizing bibliometric networks like keyword co-occurrence, citation network and co-authorship
patterns (Bhatnagar and Sharma, 2022; Jain and Tripathi, 2023; Khurshid and Islam, 2025).
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This framework also incorporates macroeconomic modeling related to climate finance transmission
mechanisms and sustainability analysis.

2.5 Thematic Synthesis and Analytical Framework

The selected studies were further categorized into major macroeconomic and sustainability themes
which are linked to conceptual similarity, relevance of macroeconomic sustainability and frequency of
occurrence. The themes which were used are economic growth, investment, inflation, fiscal
sustainability, employment, financial stability, external sector dynamics and human capital formation.

The review also incorporates ARDL and DSGE frameworks to strengthen the analytical part of the study.
ARDL framework examines the short run and long run dynamics between climate finance and
macroeconomic sustainability within the emerging economies liked to structural transitions and evolving
financial systems. Whereas, DSGE framework focused on understanding the dynamic policy
transmission mechanisms, macroeconomic adjustments, productivity effects and long term
sustainability transition for climate finance.

3. RESULTS AND DISCUSSION
3.1 Publication Trends and Research Growth

The publication patterns suggest that there is a sharp increase in climate finance research after 2015
due to the adoption of the Paris Agreement and increased policy attention on climate finance. The
climate finance, green investment, ESG integration, sustainability and macroeconomic frameworks have
shown an increasing publication trends (de Aguiar et al., 2024; Talwar et al., 2025; Tyson and Weiss,
2025). The publications had been increased after 2020, show the growing academic attention towards
climate financial risks, transition finance and challenges related to macroeconomic sustainability due to
climate change (Gourdel and Sydow, 2023; Hoffart et al., 2024; Kroll and Kühne, 2024; Yang and Geng,
2025).

This trend also reflects the growing institutional and academic identification of climate financial risks as
an economic concern instead of solely an environmental issue (Bhatnagar and Sharma, 2022; Zhang et
al., 2024; Hanafy et al., 2025). 

3.2 Conceptual Structure of Climate Finance Research

The climate finance conceptual structure was inspected using keyword co-occurrence analysis with the
help of VOSviewer. The networks show various interconnected thematic clusters which represents main
conceptual foundation of this field (Hachaichi, 2022; Afjal, 2023; Tekin et al., 2025).

The green cluster focuses on sustainable finance, green bonds, ESG financial system and green
economic transformation. These keywords increase the scholarly focus on sustainable investment and
climate oriented financial market development.
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The red cluster main contain climate policy, environmental economics, investment dynamics and
financial stability dimension which are related to climate risks.

The yellow and blue clusters show the integration of climate finance with economic growth, carbon
emissions, eco friendly progress and carbon emissions. These keywords suggest that there is more
focus on the relationship between sustainability transitions and broader macroeconomic development
outcomes within the emerging economies (Carfora and Scandurra, 2019; Hsu, 2023; Liu and Paan,
2024). 

Overall, the conceptual structure reflects the transition of climate finance from environmental finance to
macroeconomic sustainability and financial frameworks. It also demonstrates the multidimensional
nature of climate finance and its relevance for economic growth, financial development and
macroeconomic resilience (Ameli et al., 2020; Alessi et al., 2024; Talwar et al., 2025). 

3.3 Co-citation Analysis of Climate Finance Literature

The co-citation analysis helps in identifying influential studies and foundational knowledge streams
shaping the field. The co-citation network reveals interconnected intellectual clusters reflecting the
interdisciplinary evolution of climate finance literature.

One major intellectual cluster centers on ESG-oriented finance and sustainable investment discussions,
highlighting the increasing importance of environmental, social, and governance frameworks within
climate-finance research (Ameli et al., 2020; Dev et al., 2025; Lalhunthara et al., 2025; Aggarwal et al.,
2025).

A second cluster focuses on green bonds and sustainable financial instruments, reflecting growing
scholarly attention toward green capital markets and transition-finance mechanisms (Abhilash et al.,
2022; Tiwari et al., 2022; Sreelakshmi and Greeshma, 2023; Wang et al., 2025). 

Additional co-citation linkages emphasize climate-finance publication streams and broader
sustainability-oriented macroeconomic discussions (Joshipura et al., 2024; Kumar et al., 2024; Ray et al.,
2025). This further indicates that climate finance research remains strongly anchored in sustainable
finance and ESG-oriented frameworks.

Overall, the co-citation network demonstrates the transition of climate finance research from traditional
environmental-finance (Jain and Tripathi, 2023; de Aguiar et al., 2024; Wang et al., 2024; Rani et al., 2025)
discussions toward broader macroeconomic sustainability, financial-market resilience, and climate-
transition policy frameworks. 

3.4 Social Structure and Country Co-authorship Networks

The social structure of climate finance research was analyzed through country collaboration networks.
The collaboration network demonstrates the international nature of climate finance research, with
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increasing interaction between developed and emerging economies.

The country collaboration network identifies India as an increasingly significant research node within
climate finance and macroeconomic sustainability discussions (ÓhAiseadha et al., 2020; Masud et al.,
2023; Gulati et al., 2025). Strong collaborative linkages are observed between India and developed
economies such as France, Germany, the United Kingdom, and the United States, reflecting the
globalized nature of climate-finance policy research. 

The growing internationalization of collaboration networks reflects the increasing policy relevance of
climate finance and the recognition of climate-related financial risks as a global economic challenge
(Bhatnagar and Sharma, 2022; Sisodia and Maheshwari, 2023; Joshipura et al., 2024).

3.5 Thematic Evolution of Climate Finance Literature

The thematic evolution shows an important transformation of climate finance research over time. Early
studies (Ghosh et al., 2002; Hultman et al., 2011; Narain et al., 2011; Ranjan, 2025;) is more focused on
environmental finance and renewable energy investment, carbon emission mitigation strategies and
climate financing mechanisms. But the literature has shifted towards green finance, sustainable
investment, ESG integration and green financial instruments after Paris Agreement and sustainable
finance initiatives. 

More recent research (Kroll and Kühne, 2024; Hoffart et al., 2024; Alessi et al., 2024; Lessmann and
Kalkuhl, 2024) is focusing on relationship between climate finance and macroeconomic stability,
financial market resilience, transition risk and sustainable economic development. These developments
over the years highlight the importance of macroeconomic frameworks like ARDL and DSGE models
(Lessmann and Kalkuhl, 2024; Braga et al., 2025; Wang et al., 2025).

3.6 Thematic Synthesis

The thematic syntheses have some major themes which is related to climate finance and
macroeconomic and financial system dynamics.

3.6.1 Climate Finance and Economic Growth

With the help of renewable energy transition, green investment mechanisms and sustainable finance,
literature can examine the relationship between climate finance and economic growth. Existing studies
(Carfora and Scandurra, 2019; Han and Jun, 2023; Liu and Paan, 2024; Tekin et al., 2025) suggest that
climatic financial flows can contribute to long term economic growth by investing in low carbon
development and sustainable investment pathways. But the literature (Halimanjaya, 2015; Narita et al.,
2022; Doku, 2022; Njangang et al., 2024) also mentioned about financial constraints, uneven distribution
across emerging economies and institutional limitations. 

3.6.2 Climate Finance and Macroeconomic Stability
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Macroeconomic stability is one of the major determinants of climate finance. Existing literature studies
the interaction of climate finance with inflation, labour market adjustments, transition risks and fiscal
sustainability. The findings from the literature (Jin and Kim, 2017; Huang et al., 2022; Braga et al., 2025;
Gronwald and Wadud, 2025) tell that financial policies related to climate change may generate both
transitional macroeconomic pressures and stabilization benefits which will be depended upon
institutional capacity and policy design (Kumar et al., 2012; Kuiti et al., 2020; Gronwald and Wadud,
2025).  

3.6.3 Climate Finance and External-Sector Dynamics

External sector dynamics mainly focuses on the relationship between climate finance and capital flows,
exchange rate movements and sustainable investment patterns. Previous studies (Wang et al., 2024;
Abakah et al., 2025; Hanafy et al., 2025) have observed that climate finance affects external sector
stability through sustainable climate inflows and climate finance instruments especially in developing
economies. Literature (Tiwari et al., 2022; Wang et al., 2025; Azad and Tulasi Devi, 2025; Sachan and
SenGupta, 2025) also suggest that climate financial cooperation and sustainable capital inflows
contributes to stability in balance of payment and diversification in international investment. But at the
same time for emerging economies there is vulnerability in evolving financial systems and structural
development constraints due to exposure of climate transition risks and ecternatl financing
dependencies (Sachan and SenGupta, 2025; Abakah et al., 2025; Gong et al., 2025).  

3.6.4 Climate Finance and Financial Stability

The interaction between climate finance and financial stability is another important research area. The
literature (Bressan and Romagnoli, 2021; Kedward et al., 2023; Kroll and Kühne, 2024; Gulati et al., 2025)
 focuses on financial risk, transition risk related to climate finance, ESG investment strategies and green
financial instruments. Existing studies (Kroll and Kühne, 2024; Hoffart et al., 2024; Yang and Geng, 2025)
also recognizes the increasing importance of climate risk into financial sector governance and resilience
frameworks. Recent discussions states that macro financial stability is strengthened because of the
growing role of central banks, sustainable banking systems and climate risk disclosure mechanisms
(Tiwari et al., 2022; Sreelakshmi and Greeshma, 2023; Reepu, 2024; Raman et al., 2024). This suggests
that financial regulatory and risk management frameworks are being integrated into climate finance
across globe. 

3.6.5 DSGE Perspectives and Long-Run Sustainability

Interaction between climate finance, human capital formation, productivity and long term sustainability
transitions is being examined from the DSGE point of view. This approach helps to understand that how
macroeconomic adjustment process, and long run development trajectories is being influenced by
climate oriented policies and financial mechanisms (Lessmann and Kalkuhl, 2024; Braga et al., 2025;
Zhang et al., 2025). Overview of the transmission of climate related shocks, intertemporal sustainability
dynamics and policy coordination mechanism can be studies through DSGE model. Incorporating
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climate finance variables into DSGE framework will help in seeing the increasing recognition of climate
change as systematic financial and macroeconomic challenge with long term implication on growth,
economic resilience and investment (Mungai et al., 2022; Zhao et al., 2025; Zhang et al., 2025).

4. Research Gaps and Future Directions
Despite the significant growth of climate finance literature, many important gaps remain. Previous
research primarily focuses on sustainable finance, environmental policy dimensions and ESG integration
(Joshipura et al., 2024; Khurshid and Islam, 2025; Aggarwal et al., 2025), whereas very less focus was
given to long run economic impacts and sustainable growth patterns (Umamaheswaran et al., 2024;
Katoch and Peer, 2025; Tekin et al., 2025). The literature also talks about limited interaction of climate
finance and broader macroeconomic indicators like economic growth, external sector resilience,
financial stability and fiscal sustainability in developing economies like India (Hsu, 2023; Zhang et al.,
2025; Gong et al., 2025).

Available empirical findings are limited to developed economies, whereas little macroeconomic evidence
is there for emerging economies shaped by policy limitations, evolving sustainability frameworks and
financial sector imbalances (Bhatnagar and Sharma, 2022; Zhang et al., 2024; de Aguiar et al., 2024).

The literature also shows that there is very limited interaction between climate finance and sector
specific macroeconomic areas like industrial transition, labour productivity, renewable energy financing,
and human capital development (ÓhAiseadha et al., 2020; Kotchen, 2020; Tekin et al., 2025).

Previous research also shows that data availability is very limited related to climate finance
measurement standards, sustainability related financial indicators (Lessmann and Kalkuhl, 2024; Braga
et al., 2025; Wang et al., 2025). Differences in reporting standards ESG reporting norms also create
challenges for empirical reliability and long term macroeconomic analysis (Narita et al., 2022; Hachaichi,
2022; Mungai et al., 2022).

At the methodological level, fewer studies includes dynamic macroeconomic framework which
examines both short run and long run interactions of sustainability with climate finance(Hsu, 2023;
Braga et al., 2025; Wang et al., 2025). In this respect, ARDL and DSGE models gives important
opportunities for improving future research concerning policy impact channels, short run economic
adjustments and sustainabiloity related to economic transitions. (Afjal, 2023; Wang et al., 2025; Hanafy
et al., 2025)

5. CONCLUSION

5.1 Summary of Findings
This study comprehensively reviewed the changing landscape of climate finance research with the help
of bibliometric analysis and systematic literature review approach especially in relation to
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macroeconomic sustainability within the emerging economies like India. The findings tell that climate
finance has increased over the past decade, especially after adoption of the Paris Agreement and
increased policy attention on climate finance (Peake and Ekins, 2017; Alessi et al., 2024; Talwar et al.,
2025; Tyson and Weiss, 2025).

The bibliometric findings highlights that there is a evolution of climate finance from limited
environmental investment literature toward wider macroeconomic analysis which include ESG
integration, financial stability, green finance, transition risk management and macroeconomic stability
(Bhatnagar and Sharma, 2022; Hoffart et al., 2024; Kroll and Kühne, 2024; Yang and Geng, 2025).

The co-citation analysis reveals that the field continuous to focus on sustainable finance and ESG
research where as on the other hand thematic evolution demonstrates a growing attention towards
macroeconomic and financial sector analysis (Kumar et al., 2024; Khurshid and Islam, 2025; Aggarwal et
al., 2025).

The thematic synthesis reveal that climate finance affects financial stability, external sector dynamics,
economic growth and fiscal systems (Wang et al., 2024; Zhang et al., 2025; Lessmann and Kalkuhl,
2024). Although, the findings also highlights that literature remains scattered in relation to
macroeconomic transmission mechanisms, sustainability outcomes related to climate finance in the
developing economies like India (Naik et al., 2014; Umamaheswaran et al., 2024; Malode and Singh,
2025; Katoch and Peer, 2025).

5.2 Policy Implications
The study strengthens the existing literature by linking climate finance with macroeconomic
sustainability and climate transition financing. The findings indicated that climate finance is not only an
environmental financial mechanism but also a macroeconomic policy instrument which influences the
long term growth, sustainable development transitions and financial stability. The finding reinforce the
importance of associating climate finance objectives in national development strategies, long term
macroeconomic planning and financial sector governance (de Aguiar et al., 2024; Talwar et al., 2025;
Tekin et al., 2025; Tyson and Weiss, 2025).

From the policy point of view, the findings demonstrates the importance of strengthening climate related
financial system, sustainable investment strategies, and development of green capital market to improve
macroeconomic stability, and low carbon economic transition (Gourdel and Sydow, 2023; Kroll and
Kühne, 2024; Hoffart et al., 2024).

These findings are important for the emerging economies like India. Improving climate finance
frameworks and sustainable investment mechanisms may support climate resilient economic
development. In developing economies, increasing institutional capacity, financial governance and
sustainable capital allocation plays an important role in supporting stable and balanced economic
transitions (Chirambo, 2017; Hourcade et al., 2021; Bazbauers, 2022; Bazbauers, 2025).
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5.3 Limitations of the Study
Although the study offers useful findings into the growth of climate finance research but still there are
several limitations. First, the review is limited to Scopus indexed English literature, because of which
there can be exclusion of relevant studies in different databases or in publications in other languages.
Second, bibliometric analysis is based on citation patters and database indexing which can influence the
formation of network and thematic clustering. Third, the study focuses mainly on macroeconomic
sustainability dimensions and therefore does not examine the technical engineering or sector specific
applications related to climate finance.
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Figure 5

Country co-authorship network in climate finance research.
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Figure 6

Thematic Evolution of Climate Finance
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