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Inspecting the impact of financial inclusion on emissions in India: 
The Banking Channel
Saon Ray* and Vasundhara Thakur

1.	 Introduction

The growing exigency of addressing the climate 
change concern has brought the issue of 
environmental degradation and sustainable 
development to the forefront. The 29th United 
Nations Climate Change Conference (COP29) in 
Baku, Azerbaijan, highlighted the importance of 
climate finance and carbon emission strategies. A 
key outcome was the agreement to triple climate 
finance for developing nations, increasing annual 
commitments from $100 billion to $300 billion by 
2035, alongside plans to mobilize an additional $1.3 
trillion. However, this fell short of the $500 billion 
target sought by many vulnerable nations. The 
conference also established international standards 
for carbon markets under Article 6.4 of the Paris 
Agreement, enhancing global carbon credit trading 
and investment in emission reduction projects. 
Countries committed to reducing greenhouse gas 
emissions by 42% by 2030 (compared to 2019) 
and accelerating the transition from fossil fuels to 
renewable energy to meet the 1.5°C warming limit. 
Discussions also focused on building climate-resilient 
societies, ensuring sustainable resource use, and 
promoting equitable climate action benefits. These 
decisions reinforce the importance of integrating 
financial inclusion with carbon reduction efforts, 
ensuring fair resource distribution to combat climate 
change effectively.

Advancements in climate science and economics 
and understanding of catastrophic risks have led to 
significantly higher estimates in recent assessments. 
Tol (2022) shows an increasing trend in the social 
cost of carbon (SCC) estimates over time, reflecting 
growing concerns about climate change impacts. Tol 
emphasizes incorporating updated data, broader 
economic impacts, and ethical considerations into 
SCC calculations. Higher SCC estimates underscore 
the urgency of implementing robust climate policies 
and reducing greenhouse gas emissions.

At the Glasgow COP 26, India announced it will achieve 
net-zero emissions by 2070. In this context, two key 
questions arise: what will be the likely pathways? 
How will these transition pathways be financed? 
The role of banks and financial institutions comes 
into play here. In this regard, the extant literature 
has analyzed the influence of financial development 
on emissions, with various studies considering other 
aspects such as foreign investment (Ali et al., 2015; 
Shahbaz et al., 2018) and poverty (Ali et al., 2015). 
A related strand of this literature is studies dealing 
with assessing the impact of financial inclusion on 
emissions. The influence of financial development 
on emissions has been better investigated in the 
extant literature. Research examining the impact of 
financial inclusion on emissions nexus is still being 
developed and remains relatively underexplored. 
Bringing more individuals under the ambit of the 
financial system equips financial institutions with 
more funds. These funds can either assume the 
form of green investments or be channelized to 
encourage emission-intensive industries or sectors. 

This context warrants closely investigating the 
broader financial system’s role in nudging funds 
avenues that attenuate emissions instead of those 
that exacerbate emissions. Against this backdrop, 
this paper tries to understand financial inclusion’s 
impact on emissions in India. It also explores the 
relationship between financial inclusion and financial 
development on emissions in India. The paper is 
organized as follows: the next section discusses 
the extant literature on financial development and 
emissions and highlights the gap in the literature 
concerning financial inclusion and emissions.  
Section 3 presents the theoretical underpinnings 
of the paper and the recent policies in India on 
financial inclusion. Section 4 discusses the data and 
methodology used in the paper. The results of the 
empirical exercise and the model diagnostics are 
presented in Section 5. Section 6 concludes with 
some policy implications of the paper.

1 	 The authors are thankful for the comments on the earlier draft of the paper, which was presented at the Second Biennial Conference on Development: Sustainable Development 
Goals Amidst Multiple Global Shocks: Progress, Challenges and Way Forward, organized by the Indira Gandhi Institute of Development Research (IGIDR), Mumbai, December 21-23, 
2022. The paper was also presented at the 3rd Annual Private Sector Development Research Network (PSDRN) conference hosted by Columbia University (SIPA and the Center for 
Development Economics and Policy), on the theme of ‘Private Enterprises in a Green Recovery’ on 9-10 December 2021.
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2.	 Literature Survey

2.1	 Emissions and Development

The literature on financial development and 
emissions includes several studies that examine 
the relationship between financial development 
and emissions groups of countries (Lee et al., 2015; 
Shahbaz et al., 2018; Tsaurai, 2019; Jiang and Ma, 
2019; and Bayar et al., 2020) and in individual 
countries (Boutabba, 2014; Sehrawat et al., 2015; 
and Ali et al., 2015). Jiang and Ma (2019) assess the 
relationship between financial development and 
carbon emissions for a large set of 155 countries.  
They examine the relationship between these 
variables for a subset of developed economies, 
emerging markets, and developing countries.  The 
study finds that financial development enhances 
carbon emissions for the entire sample. Financial 
development exercises a positive influence on 
carbon emissions in the case of emerging markets 
and developing countries. In such countries, financial 
sector growth often leads to increased industrial 
activities and energy consumption, thereby elevating 
emissions. In contrast, in developed countries, the 
impact of financial development on carbon emissions 
is statistically insignificant, suggesting that these 
nations may have more effective environmental 
regulations and cleaner technologies that mitigate 
the environmental impact of financial growth. The 
authors recommend that policymakers in emerging 
and developing economies implement strategies to 
balance financial development with environmental 
sustainability, such as promoting green financing 
and enforcing environmental regulations to ensure 
that economic growth does not come at the expense 
of environmental degradation. 

Lee et al. (2015) assess the linkage between 
carbon emissions, energy use, GDP, and financial 
development for 25 OECD countries. Financial 
development negatively influences carbon 
emissions for Austria, Denmark, Germany, Ireland, 
the Netherlands, Norway, Portugal, and the U.S.  
Utilizing panel Fully Modified Ordinary Least 
Squares (FMOLS) and cross-sectional dependence 
regression methods, the study finds no evidence 
supporting the Environmental Kuznets Curve (EKC) 
hypothesis, which posits that economic growth 
initially leads to environmental degradation but 
improves after reaching a certain income level. 
Interestingly, the research reveals that financial 
development correlates with reduced CO₂ emissions 
in eight countries: Austria, Denmark, Germany, 
Ireland, the Netherlands, Norway, Portugal, and the 

United States. This suggests that in these nations, 
financial development may facilitate investments 
in cleaner technologies and more efficient energy 
use, contributing to lower emissions. The findings 
imply that financial development can play a role 
in adjusting CO₂ emissions, but the effects are not 
uniform across all OECD countries. The study suggests 
policymakers should consider country-specific 
factors when designing strategies that leverage 
financial development to achieve environmental 
objectives. 

Using pooled ordinary least squares and fixed and 
random effects (lagged as well as non-lagged models), 
Tsaurai (2019) examines how carbon emissions are 
affected by financial development for a panel of 12 
West African countries from the period 2003-2014. 
The paper employs three financial development 
indicators and other explanatory variables: GDP 
per capita, population, trade openness, renewable 
energy consumption, FDI, natural resource rents, 
and infrastructure development. The analysis in 
the paper indicates that domestic credit provided 
by the financial sector positively influences carbon 
emissions in West African countries in the pooled 
OLS method, lagged and non-lagged, and the effect 
is statistically significant. 

Shahbaz et al. (2018) distinguish the impact that 
foreign capital and financial development have 
on clean energy consumption as well as emissions 
using panel estimation methods for BRICS and Next-
11 countries, namely Bangladesh, Egypt, Indonesia, 
Iran, Mexico, Nigeria, Pakistan, Philippines, South 
Korea, Turkey, and Vietnam. For BRICS, their 
empirical analysis reveals that financial development 
decreases clean energy consumption and that 
foreign investment and financial development 
increase carbon dioxide emissions. For the next 
11 countries, foreign investment increases clean 
energy consumption, and financial development 
increases carbon dioxide emissions, according to 
their analysis.

Bayar et al. (2020) examine the impact of financial 
development, primary energy consumption, 
and economic growth on carbon emissions in 
11 post-transition European economies from 
1995 to 2017. Utilizing panel cointegration and 
causality analyses, they find that, in the long run, 
both financial development and primary energy 
consumption significantly increase CO₂ emissions. 
At the same time, economic growth correlates with 
a reduction in emissions. Short-term analyses reveal 
bidirectional causality between primary energy 
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consumption and CO₂ emissions and economic 
growth and CO₂ emissions, but no significant causal 
relationship exists between financial development 
and CO₂. They suggest that financial development 
may facilitate increased production and energy use 
without sufficient investment in energy-efficient 
technologies, leading to higher emissions. The 
authors recommend that policymakers implement 
country-specific strategies to balance financial 
sector development with environmental protection, 
ensuring that financial growth does not come at the 
expense of increased CO₂ emissions.

Ali et al. (2015) estimate two models for examining 
the effect of financial development, economic 
growth, energy consumption, and trade openness 
on carbon emissions in Pakistan from 1975-2011. 
The first model in the paper ascertains the impact of 
economic growth, energy consumption (proxied by 
the road sector’s diesel fuel consumption), and FDI 
on carbon emissions while accounting for poverty. 
The second model ascertains the effect of economic 
growth, trade openness, financial development, 
and energy consumption proxied by electricity 
generation from oil, gas, and coal on carbon 
emissions. Among other findings, the paper’s results 
underline the significance of poverty for carbon 
emissions, as an increase in poverty leads to more 
emissions. In the long run, poverty and financial 
development positively impact carbon emissions, 
while FDI negatively impacts carbon emissions, as 
per the empirical evidence in the paper. Further, 
they find evidence of unidirectional causality from 
poverty to carbon emissions.

In the case of India, the relationship between 
financial development and emissions has been 
examined by Boutabba (2014) and Sehrawat et al. 
(2015). Boutabba (2014) analyses the influence of 
financial development, energy, trade openness, 
and economic growth on carbon emissions in India. 
The study employs cointegration and Granger 
causality tests within a multivariate framework 
and finds that financial development, as proxied 
by domestic credit to the private sector, drives up 
per capita carbon dioxide emissions in the long run. 
Further, evidence of unidirectional causality exists 
between financial development and per capita 
carbon emissions. Further, the findings indicate that 
financial development has a significant long-term 
positive effect on carbon emissions, suggesting that 
environmental degradation intensifies as India’s 
financial sector expands. Additionally, unidirectional 
causality runs from financial development to carbon 
emissions and energy consumption, implying that 

financial sector growth leads to increased emissions 
and energy use without reciprocal effects. The study 
also confirms the Environmental Kuznets Curve 
(EKC) hypothesis for India, indicating that economic 
growth initially exacerbates environmental 
degradation but leads to improvements after 
reaching a certain income threshold. These results 
highlight the need for India’s financial system to 
integrate environmental considerations into its 
operations.  Policymakers are advised to develop 
energy and financial policies that mitigate carbon 
emissions while sustaining economic growth.

Sehrawat et al. (2015) assess the influence of 
financial development, economic growth, and 
energy consumption on India’s carbon emissions 
and environmental degradation from 1971 to 2011. 
Utilizing time series analysis, including unit root tests 
and cointegration techniques, ARDL bounds testing 
approach, VECM, and variance decomposition for 
India, they find a long-run relationship between 
these variables. Emissions are used as a proxy for 
gauging environmental degradation. The study finds 
that financial development significantly contributes 
to short- and long-term environmental degradation. 
Economic growth and energy consumption are also 
primary contributors to environmental degradation.  
The variance decomposition analysis reveals 
that financial development explains a significant 
variation in carbon emissions. The authors suggest 
that India’s financial sector expansion may facilitate 
investments that lead to increased pollution, possibly 
due to inadequate environmental regulations or 
a lack of emphasis on sustainable practices. The 
study recommends that policymakers implement 
strategies to ensure financial development aligns 
with environmental sustainability, such as promoting 
green financing and enforcing stricter environmental 
regulations on investments. Additionally, the findings 
highlight the need for energy-efficient technologies 
and sustainable economic policies to mitigate the 
adverse environmental impacts associated with 
economic growth and energy consumption in India.

Financial development plays a crucial role in shaping 
the  outcomes of financial inclusion. Enhanced  
financial  literacy enables individuals to  make   informed 
decisions regarding investments in sustainable  
practices. Studies suggest that  individuals are more 
likely to invest in green technologies and practices 
that mitigate environmental impacts as financial 
literacy improves. This relationship underscores the 
importance of integrating financial education into 
broader strategies promoting sustainable economic 
growth. 
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Klapper and Lusardi (2019) investigate the 
relationship between financial literacy and 
financial resilience, emphasizing the importance 
of understanding basic financial concepts. The 
authors find that only one in three adults globally 
is financially literate, defined as knowing at least 
three key concepts: interest rates, compounding, 
inflation, and risk diversification. This lack of 
financial knowledge is particularly prevalent among 
women, low-income individuals, and those with less 
education, affecting both developing and developed 
countries. The research highlights that low financial 
literacy exacerbates risks in consumer and financial 
markets, especially as complex financial products 
become more accessible. Many consumers struggle 
to navigate high-interest credit options and intricate 
terms, leading to potential over-indebtedness. 
Furthermore, the study identifies financial capability 
as a critical mediator between financial literacy and 
resilience. Individuals with higher financial literacy 
are better equipped to manage economic shocks 
and avoid debt traps, enhancing their financial 
resilience. The authors recommend integrating 
financial literacy education into various programs 
to empower individuals, particularly young adults 
entering the workforce. This approach is essential 
for fostering a financially literate society capable 
of effectively managing financial challenges and 
achieving long-term stability. The authors advocate 
for policies to protect borrowers and promote saving 
behaviour among account holders.

2.2	 Emissions and Financial Inclusion 

The relationship between financial inclusion and 
emissions appears to be influenced by several 
mediating factors such as economic development, 
digital financial inclusion, and policy frameworks. 
Financial inclusion refers to the accessibility of 
financial services to individuals and businesses, 
particularly those traditionally excluded from the 
formal financial system. Recent literature has 
explored the complex relationship between financial 
inclusion, carbon emissions, and environmental 
sustainability, highlighting both positive and 
negative effects depending on various contexts. This 
literature examining the linkage between financial 
inclusion and carbon emissions is still evolving. 

Zaidi et al. (2021) assess the relationship between 
financial inclusion, energy consumption, and carbon 
emissions for 23 OECD countries.  Their study 
employs advanced econometric techniques to 
analyze the interplay between financial inclusion, 

energy consumption, and carbon emissions 
while considering corruption and infrastructure 
development. They find a positive impact of financial 
inclusion on carbon emissions, primarily due to the 
facilitation of energy consumption and industrial 
activities. However, the study also indicates that the 
impact of financial inclusion on carbon emissions 
is nuanced and can be influenced by the quality 
of governance and the level of infrastructure 
development in a country. The authors recommend 
that policymakers promote financial inclusion 
strategies aligned with environmental sustainability 
goals, such as supporting green financing initiatives 
and implementing regulations encouraging 
environmentally friendly investments. Improving 
governance and infrastructure can also mitigate the 
potential adverse environmental effects of increased 
financial inclusion.

Ullah et al. (2022) examine the environmental 
implications of financial inclusion and economic 
policy uncertainty (EPU) within globalization, 
focusing on 33 OECD countries categorized into 
low and highly globalized economies. Employing 
advanced econometric techniques that account for 
cross-sectional dependence and heterogeneity, the 
study reveals that financial inclusion significantly 
reduces CO₂ emissions, indicating its role in 
promoting environmentally friendly investments 
and sustainable economic activities. They have 
divided their sample into lower and highly globalized 
economies. They find a negative impact of financial 
inclusion on CO₂ emissions and in interaction with 
globalization in both sets of countries. Conversely, 
increased EPU correlates with higher CO₂ emissions, 
suggesting that uncertainty in economic policies 
may hinder environmental protection efforts. The 
analysis also highlights that globalization intensifies 
the impact of both financial inclusion and EPU on 
environmental outcomes. These findings underscore 
policymakers’ importance in enhancing financial 
inclusion strategies and stabilizing economic policies 
to achieve environmental sustainability, especially 
in an increasingly globalized world. 

Over the past two decades, financial inclusion 
has significantly improved access to financial 
services, driving economic growth. However, its 
environmental impact remains a critical concern. 
Shabir (2021) examines the relationship between 
financial inclusion and CO₂ emissions in APEC 
countries from 2004 to 2018, considering the 
moderating roles of technological innovation 
and economic globalization. Using advanced 
econometric techniques, he finds that financial 
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inclusion and renewable energy consumption 
reduce CO₂ emissions, while economic growth and 
globalization worsen environmental quality. The 
study suggests that APEC nations should integrate 
financial inclusion with technological innovation 
and align globalization with climate policies for 
sustainable development.

Arshad and Parveen (2023) empirically examine 
the impact of financial inclusion on CO₂ emissions 
in developing countries. Using annual data from 29 
developing nations between 2004 and 2018, they 
apply pooled ordinary least squares (OLS), fixed 
effects, and CS-ARDL techniques. Their findings 
suggest that financial inclusion positively correlates 
with CO₂ emissions, aligning with existing literature. 
Additionally, higher income, foreign direct 
investment, urbanization, and population growth 
contribute to rising emissions, while trade openness 
helps reduce them. Increased financial inclusion 
drives industrial and manufacturing activities, 
escalating energy demand across sectors like 
transportation and residential, ultimately leading to 
higher CO₂ emissions.

Hussain et al. (2023) explore how financial inclusion 
impacts carbon emissions globally, revealing a 
nuanced and dual relationship. Based on cross-
country data, the study emphasizes the relationship 
between financial inclusion and carbon emissions 
varies between countries. In high-income countries, 
financial inclusion tends to support cleaner 
technologies, while in low- and middle-income 
countries, the push for growth often increases 
emissions. Financial inclusion, which provides 
individuals and businesses affordable access to 
financial services, affects carbon emissions directly 
and indirectly, depending on regional and economic 
contexts. On the one hand, increased financial 
inclusion drives economic growth and consumption, 
leading to higher carbon emissions. Financial 
inclusion allows businesses to expand production 
and households to purchase energy-intensive 
goods and services by enabling access to credit, 
loans, and savings. This is especially pronounced in 
developing economies, where improved financial 
access accelerates industrialization, urbanization, 
and reliance on fossil fuels. Consequently, greater 
financial access can contribute to environmental 
degradation by increasing energy consumption 
and carbon footprints. On the other hand, financial 
inclusion also creates opportunities for promoting 
sustainable development. It facilitates investments 
in renewable energy, energy-efficient technologies, 
and cleaner production methods. Financially 

inclusive mechanisms like micro-loans and green 
bonds enable small businesses and households to 
adopt low-carbon solutions. Moreover, increased 
access to financial education and digital tools helps 
promote awareness of sustainable practices and 
incentivizes eco-friendly behaviors. The findings 
suggest integrating environmental considerations 
into financial inclusion policies, particularly 
for developing nations, to balance economic 
development with sustainability. Promoting green 
finance, subsidizing renewable energy investments, 
and fostering financial literacy with an environmental 
focus are crucial to achieving a harmonious balance 
between financial inclusivity and environmental 
sustainability.

Several studies indicate that digital financial inclusion 
can reduce carbon emissions. For instance, a study in 
China found that financial inclusion enhances carbon 
sequestration by increasing vegetation coverage 
and improving industrial structures through better 
financial support. This research utilized county-level 
data and fixed-effect panel regression, revealing a 
significant negative correlation between financial 
inclusion and regional carbon emissions (Yang et 
al. (2022). Similarly, another study suggests that 
digital financial inclusion provides funding for 
green technologies, thereby limiting fossil fuel 
consumption and reducing emissions (Salman and 
Ismael, 2022). Conversely, other research highlights 
that increased financial inclusion can contribute to 
higher carbon emissions. A comprehensive analysis 
of sub-Saharan Africa revealed that financial 
inclusion is linked to a substantial rise in CO₂ 
emissions due to enhanced economic activities and 
energy consumption associated with easier access 
to credit. This study also noted the presence of the 
Environmental Kuznets Curve (EKC), where economic 
growth initially leads to environmental degradation 
before improvements occur at higher income levels 
(Said et al. (2022)). Additionally, some studies argue 
that greater access to finance encourages demand 
for durable goods, leading to increased energy 
consumption and emissions (Salman and Ismael, 
2022).

 Yang et al. (2022) study how digital financial inclusion 
influences household carbon emissions. Digital 
financial inclusion, characterized by widespread 
access to financial services through digital platforms, 
plays a dual role in affecting household energy 
consumption and carbon emissions. Using data 
from Chinese households, the study finds that the 
overall impact of digital financial inclusion on carbon 
emissions is nuanced, varying by income level 
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and region. While high-income households tend 
to increase emissions, low-income groups often 
benefit from cleaner technologies due to targeted 
policies. Increased digital financial inclusion enables 
households to access loans, credit, and online 
shopping, leading to higher consumption of goods 
and energy-intensive appliances. This contributes 
to greater carbon emissions as households upgrade 
lifestyles and expand energy usage. The ease of 
e-commerce further amplifies this effect, with 
rising demand for products and logistics services. 
Conversely, digital financial inclusion can also 
promote environmentally friendly behaviours. 
Access to green finance products and subsidies for 
energy-efficient appliances encourages households 
to adopt low-carbon technologies. Digital platforms 
also provide financial literacy tools and awareness 
campaigns that foster sustainable consumption 
patterns. The study emphasizes the need for 
policy interventions to promote green financing 
and carbon-neutral digital ecosystems to ensure 
balanced outcomes.

Said et al. (2023) examine the causal relationship 
between financial inclusion and CO₂ emissions. 
Using panel data from 15 Latin American and 10 
MENA countries spanning 2004–2018, they apply 
the Generalized Method of Moments (GMM) and 
Generalized Least Squares (GLS) econometric 
models. Financial inclusion is measured through four 
indicators: the number of ATMs and commercial 
bank branches per 100,000 adults and outstanding 
deposits and loans from commercial banks as a 
percentage of GDP. Controlling for factors such as 
energy supply, industry value added, and economic 
growth while addressing endogeneity and cross-
sectional dependence, their findings diverge from 
existing literature. They find that financial inclusion 
significantly increases CO₂ emissions in Latin 
America, whereas, in MENA countries, its impact on 
emissions is statistically insignificant.

The literature presents a nuanced view of the 
interplay between financial inclusion, carbon 
emissions, and economic development. While 
financial inclusion has the potential to contribute 
positively to emission reductions through improved 
access to green financing, there are also significant 
risks associated with increased economic activity 
leading to higher emissions. Policymakers 
must consider these dynamics when designing 
interventions promoting economic growth and 
environmental sustainability.

3.	 Research Gaps

However, the impact of financial inclusion on 
emissions remains unexplored in India, a gap that 
the present study aims to bridge. 

Our paper will address two research questions:

1.	 What is the extent and nature of the impact of 
financial inclusion on carbon emissions in India? 

2.	 What is the extent and nature of the impact of 
the interaction of financial inclusion and financial 
development on carbon emissions?

The paper significantly contributes to the literature 
in two ways. First, it adds to the growing literature 
on financial inclusion’s impact on carbon emissions. 
Second, it fills the gap in the extant literature 
regarding this assessment of the impact of financial 
inclusion on emissions in the case of India.

3.1	 Theoretical Underpinnings

Broadly, we can trace the influence of financial 
inclusion on carbon emissions via the linkage in 
Figure 1. Note that we focus only on the banking 
channel here. The theoretical underpinning of these 
research questions relates to the fundamental 
concept of financial inclusion. Increasing financial 
inclusion implies bringing more individuals under the 
ambit of the financial system. As more people are 
brought under the financial system’s umbrella, more 
funds will be available with the financial institutions. 
A portion of these funds is then disbursed back into 
the system via the lending activity of the financial 
institutions. At this juncture, the borrowed funds can 
be channeled into activities that increase emissions 
or reduce them. A priori, the impact of financial 
inclusion on carbon emissions can go either way. 

With this theoretical framework underpinning our 
analysis, we attempt to provide empirical evidence 
regarding the impact of financial inclusion on carbon 
emissions in India. We also look at the impact of the 
interplay of financial development and financial 
inclusion on carbon emissions to determine whether 
financial development has any bearing on the 
relationship between financial inclusion and carbon 
emissions. While financial inclusion deals with 
access, financial development deals with allocation. 
The interaction of both will help us understand 
whether the funds available via increased access are 
allocated to greener uses.



7

Figure 1: Financial Inclusion – Carbon Emissions Linkage

 

Wider net casted – increase in coverage

Channel 1 Channel 2

Channel 3

3.2	 Policies for Financial Inclusion

India has undertaken several policy initiatives 
over the years to promote financial inclusion and 
integrate a larger segment of its population into 
the formal financial system. These measures aim 
to improve access to banking services, credit, 
insurance, and digital financial products, particularly 
for underserved and rural populations. To bring more 
individuals into the financial system, and integrate 
a larger segment of its population into the formal 
financial system, initiatives in the past couple of 
years, includine Bank nationalization, strengthening 
bank branch networks, priority sector lending, self-
help groups. Recently digital financial inclusion 
efforts have also been undertaken . Schemes such 
as the Pradhan Mantri Jan Dhan Yojana, Pradhan 
Mantri Suraksha Bima Yojana, and Atal Pension 
Yojana (Bhaskar, 2013; Das, 2021). Many of these 
financial inclusion initiatives are geared toward 
bolstering banking access.   

1. 	 Bank Nationalization (1969 & 1980)

One of the earliest and most significant financial 
inclusion policies was the nationalization of banks in 
1969 and 1980. This move brought major commercial 
banks under government control, to expand banking 
services to rural and semi-urban areas, which were 
largely underserved. Nationalization facilitated 
the establishment of branches in remote areas, 

increasing the reach of financial institutions and 
ensuring that credit was made available to small-
scale industries, agriculture, and weaker sections of 
society.

2. 	 Strengthening the Bank Branch Network

Following nationalization, the government and 
the Reserve Bank of India (RBI) encouraged the 
expansion of bank branches across the country. The 
Lead Bank Scheme (1969) was introduced to assign 
specific banks to districts to drive local financial 
development. Additionally, the RBI’s mandate 
that banks open branches in unbanked areas 
helped significantly increase financial penetration, 
particularly in rural India. As a result, banking density 
improved, with more people with access to savings 
accounts, credit, and other financial products.

3. 	 Priority Sector Lending (PSL)

To ensure that critical sectors of the economy 
receive adequate credit, the RBI introduced the 
Priority Sector Lending (PSL) policy. Under PSL, banks 
were mandated to allocate a specified percentage 
of their lending to sectors such as agriculture, micro, 
small, and medium enterprises (MSMEs), education, 
housing for low-income groups, and weaker sections 
of society. PSL was crucial in making credit accessible 
to those who previously struggled to secure loans 
from formal financial institutions.

Source: Authors’ own
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4. 	 Regional Rural Banks (RRBs) & Microfinance 
Initiatives

The government established Regional Rural Banks 
(RRBs) in 1975 to address the financial needs of rural 
areas. These banks operate at the grassroots level to 
serve small farmers, artisans, and laborers. The Self-
Help Group-Bank Linkage Program (SHG-BLP) and 
microfinance institutions (MFIs) have also facilitated 
credit availability to women and small entrepreneurs 
who lack collateral for traditional loans.

5. 	 Digital Financial Inclusion & the JAM Trinity

In recent years, India has leveraged technology to 
accelerate financial inclusion. The introduction of 
the JAM Trinity (Jan Dhan-Aadhaar-Mobile) has 
significantly expanded banking access. The Pradhan 
Mantri Jan Dhan Yojana (PMJDY) launched in 2014 
has provided millions of unbanked individuals with 
no-frills bank accounts, enabling direct benefit 
transfers (DBTs) for government subsidies.

6. 	 Unified Payments Interface (UPI) & Digital 
Payments

The launch of UPI and mobile banking services 
has deepened financial inclusion by making digital 
transactions easy, affordable, and accessible. Rural 
populations, small merchants, and gig workers have 
benefited from digital financial services, reducing 
dependence on cash transactions. These initiatives 
reflect India’s comprehensive approach to financial 
inclusion, integrating traditional banking reforms 
with modern digital innovations to ensure wider 
financial access.

India’s Union Budget 2023-24 prioritized 
environmental sustainability and financial inclusion, 
aligning with the country’s broader development 
goals. Under its “green growth” agenda, the budget 

promoted sustainable agricultural practices by 
encouraging natural farming and establishing 10,000 
Bio-Input Resource Centres to support micro-
fertilizer and pesticide production. Additionally, 
it granted customs duty exemptions on capital 
goods and machinery for lithium-ion battery 
production, boosting domestic EV manufacturing 
and reducing transportation-related emissions. On 
financial inclusion, the budget enhanced support 
for MSMEs through a ₹9,000 crore infusion into 
the Credit Guarantee Scheme, facilitating ₹2 lakh 
crore in collateral-free credit. It also introduced a 
National Financial Information Registry to improve 
credit flow and financial stability. For women, the 
Mahila Samman Savings Certificate offers a two-
year savings scheme with a 7.5% fixed interest rate. 
At the same time, senior citizens benefited from 
an increased deposit limit under the Senior Citizen 
Savings Scheme. These measures reflected the 
government’s commitment to inclusive financial 
growth and environmental sustainability.

4.	 Data and Methodology

The key dependent variable in our analysis is carbon 
emissions, and the key independent variable is the 
financial inclusion indicator. We use two financial 
inclusion indicators for our analysis: Bank branches 
per capita and Credit accounts per capita. Other 
explanatory variables used in our analysis are real 
per capita income, and industry value added. 

The Reserve Bank of India provides data for 
scheduled commercial bank branches and credit 
accounts. We have calculated the per capita 
versions of these variables using population data 
from World Development Indicators. The remaining 
variables are also sourced from World Development 
Indicators. The time period under analysis is from 
1990 to 2018. 

Table 1: Variables, Indicators, and Notation

All the variables were transformed into natural log 
form for analysis purposes. Before proceeding toward 
estimation, variables are tested for stationarity. We 

have employed the Augmented Dickey-Fuller (ADF) 
test to assess whether the variables are stationary. 

Source: Authors’ own
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Since a combination of I (0) and I (1) is present, the 
ARDL bounds testing procedure has been selected for 
model estimation. After conducting the preliminary 
test to assess the variables’ stationarity, we employ 
the ARDL bounds testing procedure developed by 
Pesaran et al. (2001).

We conducted ARDL bounds testing procedure 
on four sets of models. The following models are 
formulated:

Model 1: CO₂ emissions = f (Bank branches per capita, 
real GDP per capita, and industry value added)

Model 2: CO₂ emissions = f (Credit accounts per 
capita, real GDP per capita, and industry value 
added)

Model 3: CO₂ emissions = f (Interaction term of bank 
branches per capita and domestic credit, real GDP 
per capita, and industry value added)

Model 4: CO₂ emissions = f (Interaction term of credit 
accounts per capita and domestic credit, real GDP 
per capita, and industry value added)

Results of the ARDL bounds test (Table 4) show that 
the null hypothesis of no levels relationship can be 
rejected as the estimated F-statistic is greater than 
the critical values for I (1) regressors for all models 
at both the levels of significance, 1 per cent and 5 
per cent, and the t-statistic is less than the critical 
value for I (1) regressors for Model 4 at 5 per cent 
level of significance. Further, there is indecisiveness 
for Models 1 and 3 in terms of the t-statistic. 

Table 2: Augmented Dickey-Fuller Test Results (At level)

 

Table 3: Augmented Dickey-Fuller Test Results (First difference)

 

Table 4: ARDL bounds test results

 

Source: Authors’ own

Source: Authors’ own

Source: Authors’ own



10

4.1	 Empirical Findings

Empirical results (Table 5) evince a long-run 
relationship between financial inclusion and carbon 
emissions. This holds for both the indicators of 
financial inclusion used, scheduled commercial bank 
branches per capita and scheduled commercial 
bank credit accounts per capita, with their long-
run coefficients being around 0.26 and 0.18, 
respectively. Interestingly, the short-run coefficient 
of the lagged difference of scheduled commercial 
bank credit accounts per capita is -0.18, which is 
statistically significant. For both the models (Models 
1 and 2), the error correction term is negative and 
statistically significant, indicating convergence to 
long-run equilibrium. 

The long-run coefficient of both the interaction 
terms in the second set of models (Models 3 and 4) 
is positive but statistically insignificant. That said, the 
short-run coefficient of the lagged difference of the 

interaction term containing scheduled commercial 
banks’ credit accounts per capita is -0.13 and is 
statistically significant.

For all four models, the long-run coefficients of 
real GDP per capita and industry value added are 
positive and statistically significant. Further, the 
short-run coefficient of the lagged difference of 
industry value added is negative and statistically 
significant in the models with the key independent 
variable as scheduled commercial bank branches 
per capita (Model 1) and the interaction term of 
scheduled commercial bank’s credit accounts per 
capita and domestic credit to the private sector 
(Model 4) respectively. In the case of the model with 
the key independent variable as the interaction term 
of scheduled commercial bank branches per capita 
and domestic credit to the private sector (Model 3), 
the short-run coefficient of both the first difference 
and the lagged difference of industry value added is 
negative and statistically significant.

Table 5: Empirical results

 

Note: *** significant at 1 per cent; ** significant at 5 per cent; and * significant at 10 per cent

4.2 	 Model Diagnostics

All the models have been tested for serial correlation, 
heteroskedasticity, and model specification issues. 

Diagnostic tests for all models (Table 6) reveal the 
absence of any of the aforementioned issues.

Source: Authors’ own
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Table 6: Diagnostic test results

 

5 	 Conclusion and Policy Implications

The  growing  exigency  of addressing the climate change 
concern has brought the issue of environmental 
degradation and sustainable development to the 
forefront. This context warrants closely investigating 
the broader financial system’s role in nudging funds 
avenues that attenuate emissions instead of those 
that exacerbate emissions. Increasing financial 
inclusion implies bringing more individuals under the 
ambit of the financial system. These funds can either 
assume the form of green investments or be used 
in emission-intensive industries or sectors. India has 
embraced several initiatives in the past couple of 
years to bring more individuals under the financial 
system. Against this backdrop, this paper attempts 
to discern the impact that financial inclusion has on 
emissions in the case of India for a period from 1990 
to 2018. The paper uses the ARDL bounds testing 
procedure to find a long-run relationship between 
financial inclusion and carbon emissions. Further, 
there seems to be no statistically significant impact 
of the interplay of financial inclusion and financial 
development on carbon emissions in India in the 
long run.

The findings of this paper indicate the existence of 
a long-run relationship between financial inclusion 
and carbon emissions.

While significantly contributing to the emerging 
literature on the impact of financial inclusion on 
emissions nexus, the paper’s findings can be relevant 
for policymakers. It can assist in understanding if 

additional provisions need to be made to channel 
funds towards emission-reducing avenues. The 
findings essentially imply that the widening net of 
the financial system in India is increasing carbon 
emissions and, hence, is, in a sense, inimical to the 
environment at large. One of the reasons behind the 
long-run relationship between financial inclusion 
and carbon emissions can be reluctance on the part 
of banks to advance finance for green uses owing to 
the presence of unknowns.

They underline that India needs to simultaneously 
direct the flow of finance resulting from the widened 
financial net toward greener purposes. The paper’s 
findings also hold critical significance, given that 
India is steadily moving toward a low-carbon state, 
and finance will be an essential component of the 
transition. Further, if India wants to transition to a 
low-carbon state, a ‘just’ one, directing finance to 
pertinent uses becomes even more crucial.

Given the thrust on financial inclusion in India, 
it is key to identify and mitigate barriers facing 
financial institutions, particularly banks, in financing 
low-carbon activities. Another key suggestion in 
this regard pertains to financial literacy. India has 
launched initiatives such as establishing the National 
Centre for Financial Education and launching the 
National Strategy for Financial Education 2020-2025 
to enhance financial literacy. Financial literacy can be 
considered a tool for not just imparting knowledge 
regarding the available sources of finance and how to 
leverage them best but also for spreading awareness 
on channeling funds in green avenues.

Source: Authors’ own



12

References

Ali, S., Waqas, H., & Ahmad, N. (2015). 
Analyzing the Dynamics of Energy Consumption, 
Liberalization, Financial Development, Poverty and 
Carbon Emissions in Pakistan. J. Appl. Environ. Biol. 
Sci, 5(4), 166–183.

Arshad, A., and Parveen, S. (2024) Exploring the 
impact of financial inclusion on greenhouse

gas emissions (CO₂) and energy efficiency: 
evidence from developing countries. Environment, 
Development and Sustainability. 26: 27723–27738. 
https://doi.org/10.1007/s10668-023-03780-2. 

Bayar, Y., Diaconu (Maxim), L., and Maxim, A. 
(2020). Financial Development and CO₂ Emissions 
in Post-Transition European Union Countries. 
Sustainability, 12(7), 2640. https://doi.org/10.3390/
su12072640

Bhaskar, P.V. (2013). Financial Inclusion in India – 
An Assessment. Speech delivered at the MFIN and 
Access-Assist Summit organised in New Delhi. 

Boutabba, M. A. (2014). The impact of financial 
development, income, energy and trade on carbon 
emissions: Evidence from the Indian economy. 
Economic Modelling. 40, 33-41. 

Das, S. (2021). Financial Inclusion – Past, Present 
and Future. Inaugural Address at the Economic 
Times Financial Inclusion Summit. Thursday, July 15, 
2021. 

Hussain, S., Akbar, M., Gul, R., Shahzad, S. J. H., 
Naifar, N. (2023) Relationship between Financial 
Inclusion and Carbon Emissions: International 
Evidence. Heliyon, 9, e16472.  

Jiang, C., and Ma, X. (2019). The Impact of Financial 
Development on Carbon Emissions: A Global 
Perspective. Sustainability, 11(19), 5241. https://
doi.org/10.3390/su11195241. 

Klapper, L., and Lusardi, A. (2019) Financial literacy 
and financial resilience: Evidence from around the 
world. Financial Management. 49:589–614. DOI: 
10.1111/fima.12283. 

Lee, J. M., Chen, K. H., and Cho, C. H. (2015). 
The Relationship Between CO₂ Emissions And 
Financial Development. The Singapore Economic 
Review, 60(05), 1550117. https://doi.org/10.1142/
s0217590815501179

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). 
Bounds testing approaches to the analysis of level 
relationships. Journal of Applied Econometrics, 16, 
289–326.

Said, R., Bhatti, I., Mancuso, J. (2023) The impact 
of financial inclusion on CO₂ emissions. (October 1, 
2022). Available at SSRN:

https://ssrn.com/abstract=4543250 or http://
dx.doi.org/10.2139/ssrn.4543250

Salman, D., and Ismael, D., (2023) The effect of 
digital financial inclusion on the green economy: 
the case of Egypt, Journal of Economics and 
Development. 25 (2). 120-133. DOI 10.1108/JED-
05-2022-0087

Sehrawat, M., Giri, A. K., & Mohapatra, G. (2015). 
The impact of financial development, economic 
growth and energy consumption on environmental 
degradation: Evidence from India. Management of 
Environmental Quality: An International Journal, 
26(5), 666–682. https://doi.org/10.1108/MEQ-05-
2014-0063. 

Shabir, M. (2024) Does Financial Inclusion Promote 
Environmental Sustainability: Analyzing the 
Role of Technological Innovation and Economic 
Globalization, Journal of the Knowledge Economy 
(2024) 15:19–46. https://doi.org/10.1007/s13132-
022-01035-5. 

Shahbaz, M., Destek, A., & Polemis, M. L. (2018). Do 
Foreign Capital and Financial Development Affect 
Clean Energy Consumption and Carbon Emissions? 
Evidence from BRICS and Next-11 Countries. http://
spoudai.unipi.gr

Tol, R. (2022) Social cost of carbon estimates have 
increased over time, Nature Climate Change, 13, 
532–536. https://doi.org/10.1038/s41558-023-
01680-x



13

Tsaurai, K. (2019). The impact of financial 
development on carbon emissions in Africa. 
International Journal of Energy Economics and 
Policy, 9(3), 144–153. https://doi.org/10.32479/
ijeep.7073. 

Ullah, S., Ali, K., Shah, S. A., & Ehsan, M. (2022). 
Environmental concerns of financial inclusion 
and economic policy uncertainty in the era of 
globalization: evidence from low & high globalized 
OECD economies. Environmental Science and 
Pollution Research. https://doi.org/10.1007/
s11356-022-18758-2

Yang, Z., Yu, L., Liu, Y., Yin, Z., Xiao, Z. (2022) 
Financial Inclusion and Carbon Reduction: Evidence 
From Chinese Counties, Frontiers in Environmental 
Science, doi: 10.3389/fenvs.2021.793221. 

Zaidi, S. A. H., Hussain, M., & Uz Zaman, Q. (2021). 
Dynamic linkages between financial inclusion 
and carbon emissions: Evidence from selected 
OECD countries. Resources, Environment and 
Sustainability, 4, 100022. https://doi.org/10.1016/j.
resenv.2021.100022



14

LATEST ICRIER’S WORKING PAPERS

COMMERCE IN TRADE AGREEMENTS: INDIA’S 

USING THE ICRIER’S SAMPADA WSUT MODEL

‘PRAKRITI’ MODEL

–



15

About ICRIER

Indian Council for Research on International Economic Relations (ICRIER) is one of India’s premier economic 
think tanks with the motto of “linking India with the world.” Established in 1981 with the goal of providing 
policy advice to effectively deal with external economic shocks, it has grown to become one of India’s most 
well-known independent and informative policy research organization. It is known for providing credible, 
candid and constructive ideas to accelerate India’s inclusive development. While enjoying the trust of the 
governments, corporates, multilaterals and foundations as its major donors, ICRIER has served as a bridge 
between the academic world and the policy arena.

ICRIER has two office locations in Delhi; in the institutional complex of India Habitat Centre and a new office 
at the Institutional Area, Sector 6, Pushp Vihar, New Delhi.

ICRIER’s Board of Governors include leading academicians, policymakers, and representatives from the 
private sector. Mr. Pramod Bhasin is ICRIER’s chairperson and Dr. Deepak Mishra is Director & Chief Executive.

ICRIER conducts thematic research in the following five thrust areas:

1.	 Growth, Employment and Macroeconomics (GEM)

2.	 Trade, Investment and External Relations (TIER)

3.	 Agriculture Policy, Sustainability and Innovation (APSI)

4.	 Digital Economy, Start-ups and Innovation (DESI)

5.	 Climate Change, Urbanization and Sustainability (CCUS)

To effectively disseminate research findings, ICRIER organises workshops, seminars and conferences to 
bring together academicians, policymakers, representatives from industry and media to create a more 
informed understanding on issues of major policy interest. ICRIER routinely invites distinguished scholars 
and policymakers from around the world to deliver public lectures and give seminars on economic themes of 
interest to contemporary India.

Indian Council for Research on  
International Economic Relations


