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ABSTRACT

This study aims to identify the causality between bank financial performance measured by Return on Assets (ROA), Return on Equity (ROE), Net
Interest Margin (NIM), and Operating Expenses to Operating Income (BOPO) with Green Financing Portfolio and CO, emissions in the transportation
sector. This study uses descriptive quantitative research methods and content analysis of the Sustainability Report of Bank Mandiri, Indonesia for the
period 2016 to 2022. In this study, we collected data from Bank Mandiri’s financial statements which included information on ROA, ROE, NIM, and
BOPO. In addition, we also collected CO, emission data available from 2016 to 2022. The research sample is Bank Mandiri as one of the state-owned
banks in Indonesia. We used purposive sampling technique to select samples that meet the inclusion criteria. The collected data was then analyzed
using statistical methods to test the relationship between the variables involved, namely the bank’s financial performance (ROA, ROE, NIM, and
BOPO), Green Financing Portfolio, and CO, emissions in the transportation sector. We use content analysis to illustrate the results of Bank Mandiri’s
financial statements in graphical form. The results of the analysis show that the increase in Green Bond that started in 2016 has a significant impact on
the increase in fund allocation for Green Financing Portfolio. This indicates a positive causality between Green Bond and Green Financing Portfolio.
In this context, the causality between Green Financing Portfolio and CO, emissions can be explained through the influence of investment in green
technology and sustainable practices. With significant funds allocated through the Green Financing Portfolio, companies and institutions can implement
projects that aim to reduce CO, emissions in the transportation sector. This means that the use of Green Bond as a sustainable funding source has the
potential to reduce the negative impact of transportation on the environment.

Keywords: Green Bond, Green Financing Portofolio, Financial Performance, CO, Emision in Transportation
JEL Classifications: Q56, G21, G32, M14

1. INTRODUCTION

energy efficiency, good water management, forest protection, and
sustainable transportation (Falcone, 2020). In this study, we can

In an increasingly environmentally conscious era, green finance  see how green finance provides solutions to today’s environmental

has emerged as a financial initiative that focuses on sustainable
and environmentally friendly investments. The green finance
narrative illustrates how the financial sector can be a positive
force in promoting sustainable economic growth and protecting
the environment (Wang et al., 2023). Green finance encompasses
a wide range of financial instruments designed to support
environmentally friendly projects, such as renewable energy,

challenges, while creating profitable business opportunities. Green
finance plays a key role in driving a paradigm shift in how we
view investment and economic growth (Ainou et al., 2023). With
increasing awareness of the negative impact of human activity on
the environment, financial market participants are increasingly
recognizing the importance of considering environmental, social,
and governance (ESG) factors in their investment decisions
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(Serrano-Garcia et al., 2023). The green finance narrative also
highlights the importance of collaboration between governments,
financial institutions, companies, and communities to create an
ecosystem that supports sustainable investments. Initiatives such
as the issuance of green bonds, whose proceeds will be used for
environmental projects, as well as the establishment of financial
institutions that specialize in funding sustainable projects, are
examples of successful collaboration in advancing green finance
(Asiri et al., 2020).

In particular, the Government of Indonesia encourages the
development of ESG through relevant policies and regulations.
For example, the Indonesian government launched the Green
Finance Initiative and created the Sustainable Financial Reporting
Guidelines. This aims to provide guidance and a framework
for companies to report on their performance in terms of
environmental, social, and corporate governance (Liebman et al.,
2019). In addition, there is also the development of institutions
and initiatives that support ESG development in Indonesia.
For example, the establishment of the Indonesian Sustainable
Finance Initiative (ISFI) which is a consortium of banks and
financial institutions to promote sustainable finance practices
in Indonesia (Setyowati, 2023); (Volz, 2018). ISFI works with
various parties, including the government, companies, and civil
society, to increase understanding and awareness of ESG. The
Indonesian government has also encouraged more transparent
and comprehensive ESG reporting. In 2020, the Indonesia Stock
Exchange (IDX) introduced mandatory guidelines for listed
companies to report ESG information periodically. The move
aims to provide stakeholders with a clearer picture of companies’
ESG performance and encourage companies to improve their
business practices. However, of the 10 state-owned banks in
Indonesia, only 3 banks have implemented ESG reporting, namely
Bank BNI, Bank BRI, and Bank Mandiri until 2023. So it can
be assumed that in the midst of the world program on ESG to
support sustainability, Indonesia until 2023 is still in the stage of
development and improvement (OJK, 2021).

There are various key issues that need to be addressed in the
development of green finance in Indonesia, for example, first,
many market participants do not fully understand the concepts
and benefits of green finance (Katadata Center Insight, 2022),
so there needs to be wider education to encourage the adoption
and implementation of sustainable practices (Nikitina et al.,
2022). Second, inconsistent ESG performance measurement and
reporting standards are still a challenge in Indonesia (Prihandono
and Yuniarti, 2023); (Kamil et al., 2021). Third, there is a lack
of availability of sustainable financial instruments, such as
sustainable loans and sustainable mutual funds, that can support
the financing of green projects (Guild, 2020). Fourth, Indonesia
has a great need for sustainable infrastructure development, such
as renewable energy, environmentally friendly transportation,
and waste management which is certainly not cheap (Ronaldo
and Suryanto, 2022). Fifth, greater awareness and incentives are
needed for companies to integrate ESG factors in their decision-
making and daily operations (Maniora, 2017). Therefore, to
address these challenges, cooperation between the government,
financial institutions, companies, and civil society is needed.

Measures that can be taken include the provision of greater fiscal
incentives for sustainable projects, increased awareness and
education on green finance, the development of clear standards and
frameworks, and increased collaboration and partnerships between
different stakeholders (Hafner et al., 2020); (Clark et al., 2018).

This study aims to identify the relationship between bank financial
performance as measured by Return on Assets (ROA), Return on
Equity (ROE), Net Interest Margin (NIM), and Operating Expenses
to Operating Income (BOPO) with Green Financing Portfolio and
CO, emissions in the transportation sector. This research has
significant relevance given the challenges faced by the financial
and transportation sectors in achieving sustainable development
goals (Schroeder et al., 2019); (Zhan and Santos-Paulino, 2021);
(Litvinenko et al., 2022). There are several research gaps that need
to be filled in this context. First, the relationship between bank
financial performance and sustainable funding portfolios is still
not fully understood (Badia et al., 2019); (Iazzolino et al., 2023);
(Atzetal., 2023); (Mirza et al., 2023). While several studies have
investigated the impact of financial performance on sustainable
funding decisions, there is still a lack of understanding on how
ROA, ROE, NIM, and BOPO specifically relate to sustainable
funding portfolios.

Second, the effect of financial performance on CO, emissions in
the transportation sector has not been widely studied (Abid et al.,
2022). While banks and financial institutions are increasingly
interested in minimizing the environmental impact of their funding
portfolios, the relationship between financial performance and
CO, emissions in the transportation sector remains unclear. This
study will investigate whether banks’ financial performance has
an impact on investment decisions in environmentally friendly
transportation and to what extent it can reduce CO, emissions.
In addition, this study will also examine the role of financial
intermediation in promoting sustainable financing and CO,
emission reduction in the transportation sector. This relates to the
influence of NIM and BOPO on sustainable funding portfolios as
well as CO, emissions (Nugrahaeni and Muharam, 2023). Through
this analysis, this research will contribute a new understanding
of how banks’ financial performance can impact responsible and
sustainable financial practices, as well as their impact on the
environment.

The research methodology will involve the analysis of secondary
data from banks’ financial statements as well as transportation
sector data related to CO, emissions. The use of statistical
regression will enable the identification of causal relationships
between ROA, ROE, NIM, BOPO, and sustainable funding
portfolio and CO, emissions. The research may also include a
case study of bank Mandiri as an Indonesian state-owned bank
that has implemented a sustainable funding strategy and reduced
CO, emissions in the transportation sector. By filling this research
gap, it is hoped that this research can provide important insights
for the financial and transportation sectors in driving the transition
to a low-carbon and sustainable economy. The results of this study
can serve as a basis for banks and financial institutions to develop
more effective policies and strategies in integrating environmental
aspects in their funding decisions.
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In addition, the findings of this study may also benefit regulators
and governments in developing policies that encourage the
adoption of sustainable finance and the reduction of CO, emissions
in the transportation sector. With a better understanding of the
relationship between financial performance and environmental
impact, more effective policy measures can be taken to encourage
positive changes in the financial and transportation sectors. The
research can also identify potential obstacles or barriers that may
be faced in implementing sustainable finance and reducing CO,
emissions in the transportation sector. In this regard, the research
can provide recommendations and solutions to address these
challenges, such as the development of financial instruments that
support sustainable investment, the engagement of key actors in the
industry, and government policies that encourage the transition to
greener transportation. Overall, this research will fill an important
knowledge gap in relation to the linkages between bank financial
performance (ROA, ROE, NIM, BOPO), sustainable financing
portfolio, and CO, emissions in the transportation sector. Through
this research, a more comprehensive understanding of the role of
the financial sector in promoting sustainable development and
reducing greenhouse gas emissions in the transportation sector
is expected.

In our research, we sought to analyze the relationship between
financial performance and green bonds, as well as green financing
portfolios. However, we realized that there was limited relevant
data and information that we could find in the available literature
and sources. While there have been studies addressing financial
performance and sustainable financial instruments such as green
bonds, we conclude that ours is the first study that attempts to
comprehensively examine this aspect by involving the comparison
of banking performance ratios through Sustainability reports to
the effect of carbon emission reduction on the transportation
sector nationwide in Indonesia. We did not find enough relevant
fundamentals that address the specific relationship between
financial performance and green bonds in the context we
studied. The unavailability of specific data and information
in the literature suggests that this topic is still relatively new
or has not been extensively researched. Therefore, our study
makes an important contribution to further understanding and
thinking in the relationship between financial performance and
green bonds. Our study provides a strong foundation for future
research in this domain. We hope that our findings and research
methods will inspire other researchers to further explore the
relationship between financial performance and sustainable
financial instruments such as green bonds, as well as its practical
implications in the context of sustainable investment. Although
we did not find many studies related to this topic, it is important
to continue to explore knowledge and expand understanding of the
relationship between financial performance and green bonds. As
such, it can inform more sustainable and responsible investment
decision-making in the future.

2. LITERATURE REVIEW

The relationship between financial performance metrics and
sustainable financing practices has gained significant attention in
recent years. This literature review aims to explore the existing

body of research on the association between Return on Assets
(ROA), Green Financing Portfolio, and CO, emissions in the
transportation sector. Understanding this relationship is crucial
for promoting sustainable financial decision-making and reducing
environmental impacts.

2.1. Return on Assets (ROA)

Return on Assets (ROA) is a fundamental financial metric that
provides insights into a company’s ability to generate profits in
relation to its total assets (Malikah, 2021); (Tangngisalu, 2022);
(Allo et al., 2021). It is widely used by investors, analysts,
and financial institutions to evaluate a firm’s efficiency and
effectiveness in utilizing its available resources (Olarewaju and
Msomi, 2021). In recent years, the concept of sustainable finance
has gained traction, emphasizing the integration of environmental,
social, and governance (ESG) factors into financial decision-
making (Huang, 2021); (Clementino and Perkins, 2021). Several
research studies have explored the relationship between ROA
and sustainable finance, with a specific focus on green lending
and investment practices (Xu et al., 2020); (Banker et al., 2014).
These studies have revealed a positive association between a
bank’s ROA and its engagement in green financing activities
(Xu et al., 2020); (Banker et al., 2014). Banks with higher ROA
tend to demonstrate a greater propensity to allocate funds toward
sustainable initiatives, including green projects, renewable energy
ventures, energy-efficient technologies, and environmentally
responsible businesses (Bohora, 2018); (Hodge, 2002). The
findings of these studies underscore the significance of financial
performance in shaping a bank’s commitment to sustainable
portfolio allocation. Higher profitability, as indicated by a strong
ROA, provides financial institutions with the capacity to expand
their green financing activities (Hodge, 2002). This positive
association between ROA and green financing highlights the
potential for financial institutions to align their profitability goals
with sustainability objectives (Hodge, 2002).

The positive correlation between ROA and green financing can be
attributed to various factors. Firstly, banks with higher profitability
have greater financial resources at their disposal, enabling them
to invest in sustainable projects and initiatives (Sahoo and Nayak,
2007). Moreover, engaging in green financing can enhance a bank’s
reputation, attract socially conscious investors, and foster long-
term relationships with environmentally responsible clients (Zhang
et al., 2022). These factors contribute to increased profitability
and a positive feedback loop, wherein higher ROA enables
further expansion of green financing activities. Furthermore,
the integration of sustainability into financial decision-making
processes aligns with the growing regulatory frameworks
and global initiatives aimed at addressing climate change and
promoting sustainable development (Clark et al., 2018). Banks
that prioritize sustainable finance not only contribute to a greener
economy but also mitigate risks associated with climate change and
environmental degradation (Blazquez et al., 2021). Consequently,
the positive association between ROA and green financing supports
the notion that financial performance and sustainable practices
are not mutually exclusive but rather mutually reinforcing.
In conclusion, the existing literature highlights the positive
relationship between ROA and sustainable finance, particularly in
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the context of green lending and investment. Financial institutions
with higher ROA demonstrate a greater propensity to allocate
funds toward sustainable projects, thereby fostering environmental
sustainability (Fatica and Panzica, 2021); (Guo et al., 2022). This
connection emphasizes the potential for financial institutions to
integrate profitability goals with sustainable portfolio allocation.

2.2. Green Financing Portfolio

Green financing plays a pivotal role in promoting environmentally
friendly projects and initiatives by providing financial support
through specialized products and services (Chen et al., 2022).
It encompasses various forms of investments, including but
not limited to renewable energy, energy efficiency, sustainable
infrastructure, and other sectors that prioritize environmental
responsibility (Tang et al., 2021). Research studies have
consistently highlighted the positive impact of green financing on
mitigating climate change and fostering sustainable development.
The company that actively engage in green financing and have
a larger portfolio dedicated to environmentally friendly projects
contribute significantly to reducing carbon emissions and
promoting a low-carbon economy (Tian et al., 2022). By directing
their financial resources towards green initiatives, these banks
facilitate the transition to renewable energy sources, encourage
energy efficiency practices, and support sustainable infrastructure
development. One significant advantage of expanding green
financing portfolios is the enhancement of a bank’s reputation and
credibility (Akomea-Frimpong et al., 2022); (Bal etal., 2013). By
actively supporting environmentally responsible projects, financial
institutions signal their commitment to sustainability and position
themselves as key players in the transition to a greener future. This
fosters trust among stakeholders, including customers, investors,
and regulatory bodies, and may result in increased business
opportunities and market share (Fieseler, 2011).

In addition to reputational benefits, green financing aligns
with evolving regulatory requirements and policy frameworks.
Governments and regulatory bodies worldwide have recognized
the urgent need to address climate change and have implemented
measures to incentivize and regulate sustainable finance practices
(Falcone, 2020). Banks with a larger green financing portfolio are
better positioned to meet these regulatory obligations, thereby
reducing compliance risks, and ensuring long-term sustainability in
their operations (Dikau and Volz, 2021). Moreover, the expansion
of green financing portfolios attracts environmentally conscious
investors. In recent years, there has been a growing trend of investors
seeking financial opportunities that align with their sustainability
values (Azman and Ali, 2019). By offering green financial products
and services, banks can tap into this investor demand, expanding
their customer base and potentially accessing additional sources
of capital for future investments (Clark et al., 2018). This not only
strengthens the financial position of the bank but also provides a
platform for fostering sustainable economic growth.

In conclusion, green financing is a crucial component of
sustainable finance, supporting environmentally friendly
projects and initiatives. Banks with a larger green financing
portfolio actively contribute to reducing carbon emissions,
promoting sustainable development, and aligning with regulatory

requirements. The benefits extend beyond environmental impact,
encompassing reputational advantages, investor appeal, and
regulatory compliance. As the importance of sustainability
grows, expanding green financing portfolios becomes a strategic
imperative for financial institutions seeking to align profitability
with environmental responsibility.

2.3. CO, Emission in Transportation

The transportation sector stands as a major contributor to
global carbon dioxide (CO,) emissions, largely attributed to its
heavy reliance on fossil fuels and inefficient transport systems.
Recognizing the urgent need to address climate change, several
studies have explored the role of financial institutions in reducing
CO, emissions within the transportation sector (Ballot and
Fontane, 2010); (Timilsina and Shrestha, 2009). Several of prior
Research has indicated a positive association between financial
institutions with a strong focus on sustainable financing and their
support for low-carbon transportation projects (Kong, 2022).
Banks that prioritize sustainable finance are more inclined to
allocate funds towards initiatives that promote environmentally
friendly transportation alternatives. This includes investments
in electric vehicles, public transportation systems, and the
development of sustainable mobility infrastructure. One area
where financial institutions play a crucial role is in supporting
the adoption of electric vehicles (EVs) (Tabelin et al., 2021). By
providing financing options and incentives for the purchase and
use of EVs, banks contribute to the reduction of CO, emissions
from traditional gasoline-powered vehicles. This support helps
accelerate the transition to cleaner transportation and encourages
individuals and businesses to choose more sustainable alternatives.

Furthermore, financial institutions can play a vital role in supporting
the development and improvement of public transportation
systems. Investments in efficient, affordable, and sustainable
public transportation infrastructure can significantly reduce the
number of private vehicles on the road, leading to lower overall
emissions (Patil, 2021); (Shah et al., 2021). By providing financial
backing for such projects, banks can contribute to the expansion
and improvement of public transportation networks, making them
more accessible and appealing to commuters. Sustainable mobility
infrastructure is another area where financial institutions can make
a difference. Investments in infrastructure projects that facilitate
walking, cycling, and other forms of sustainable transportation help
reduce the reliance on carbon-intensive modes of transportation
(Mittal and Woodside, 2022). By allocating funds towards the
development of bike lanes, pedestrian-friendly walkways, and
integrated transportation systems, financial institutions contribute
to creating more sustainable and environmentally friendly urban
environments (Mittal and Woodside, 2022). The allocation of funds
towards these sustainable transportation initiatives by financial
institutions can result in a significant reduction in CO, emissions
within the transportation sector. By supporting the shift towards
low-carbon alternatives and promoting the adoption of sustainable
transportation practices, banks actively contribute to mitigating
climate change and fostering a greener future.

In conclusion, financial institutions have a vital role to play
in reducing CO, emissions in the transportation sector. By
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prioritizing sustainable financing and allocating funds towards
low-carbon transportation projects, such as electric vehicles,
public transportation systems, and sustainable mobility
infrastructure, banks can help drive the transition to cleaner and
more environmentally friendly transportation options (Rodriguez-
Garcia et al., 2022). Through their support, financial institutions
actively contribute to the global efforts to combat climate change
and create a more sustainable future.

2.4. Existing Research

Several studies have explored the connection between ROA, green
financing portfolios, and CO, emissions in the transportation sector.
For example, research has shown that banks with higher ROA
are more inclined to allocate funds to sustainable transportation
projects, resulting in reduced CO, emissions. These findings
suggest that financial performance and sustainable finance are
interconnected, with positive financial outcomes supporting green
portfolio expansion and carbon reduction efforts. Furthermore,
studies have identified various factors influencing the association
between ROA, green financing portfolios, and CO, emissions
in transportation. These factors include regulatory frameworks,
government policies, stakeholder pressures, and institutional
factors. Understanding these factors can help policymakers and
financial institutions develop strategies to encourage sustainable
financing and mitigate CO, emissions in the transportation sector.

3. RESEARCH METHOD AND DATA

This study aims to analyze the effect of the Green Financing
Portfolio on Return on Assets (ROA), Return on Equity (ROE),
Net Interest Margin (NIM), and Operating Costs to Operating
Income (BOPO), and examine the level of CO, emissions in the
transportation sector. This research uses descriptive quantitative
research methods. The data used will be analyzed statistically to
test the relationship between the variables involved. The sample
in this study is a company that implements a sustainable funding
portfolio (Green Financing Portfolio) in this case is PT Bank
Mandiri as one of the state-owned banks in Indonesia. The research
sample will be selected using purposive sampling technique, with
the inclusion criteria of transportation companies that actively use
sustainable funding and have complete financial data.

The data used in this study will be sourced from the financial
statements of transportation companies and CO, emissions data
available from 2016 to 2022. Financial statement data includes
information on ROA, ROE, NIM, and BOPO, while CO, emissions
data is obtained from reliable sources such as official reports or
related research. The collected data will be analyzed using content
analysis in the form of the results of Bank Mandiri’s financial
statements from 2016 to 2022 which are then illustrated in the
form of graphs.

4. RESULTS AND DISCUSSION

4.1. Data Description
In our research, we sought to analyze the relationship between
financial performance and green bonds, as well as green

financing portfolios. However, we faced challenges in finding
relevant references related to the use of regression analysis that
is commonly used in quantitative research in finance.

When we searched for literature that could be used as a reference
to apply regression analysis to the relationship between financial
performance and green bonds, we did not find many sources that
were relevant and appropriate to our research context. This may
be since research on the relationship is still in its infancy and
specialized research using regression analysis approaches may
not have been conducted. However, we remain committed to
presenting our data objectively and explaining the relationship
between the variables we examined. To overcome these limitations,
we decided to present our data in the form of content analysis and
causality graphs. Through content analysis, we drew in-depth
information from relevant sources and identified important patterns
or findings that could illustrate the relationship between financial
performance and green bonds.

In addition, we use graphs and data visualizations to present our
results more clearly and facilitate understanding. Causality graphs
help illustrate the relationships between the variables we examine,
although they do not use a direct regression analysis approach.
This allows readers and stakeholders to visually understand those
relationships and identify possible patterns or trends. While the
use of regression analysis is not directly applicable in our study,
we still try to present our results in a valid and informative way.
In Table 1 we illustrate the financial statement data related to the
financial performance of Bank Mandiri, Indonesia from 2016 to
2022.

In general, the data in Table 1 provides an overview of the financial
performance of Bank Mandiri, Indonesia from the perspectives of
ROA, ROE, NIM, and BOPO over the time presented. The data
can be interpreted that:

1. ROA (Return on Assets): Shows the efficiency with which the
company’s assets are used to generate profits. The higher the
ROA number, the more efficient the company is in utilizing
its assets. In the table, ROA increased from 2016 to 2018,
peaked in 2018, and then fluctuated in the following years.

2. ROE (Return on Equity): Measures the rate of return on
the company owner’s equity. A high ROE indicates that
the company is successfully generating good returns for its
owners. In the table, ROE also increases over time, with
annual fluctuations.

3. NIM (Net Interest Margin): This is the difference between
the interest income received by the company and the interest
paid on loans and funds received from customers. A high

Table 1: Financial Performance Ratios of Bank Mandiri,
Indonesia

Year ROA ROE NIM BOPO
2016 1.95 11.12 6.29 80.94
2017 2.72 14.53 5.63 71.78
2018 3.17 16.23 5.52 66.48
2019 3.03 15.08 5.46 67.44
2020 1.64 9.36 4.48 80.03
2021 2.53 16.24 4.73 67.26
2022 3.30 22.62 5.16 57.35
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NIM indicates that the company is able to maximize interest
income. In the table, NIM shows a downward trend from 2016
to 2022.

4. BOPO (Operating Expenses to Operating Income): Shows
the extent to which operating expenses affect the company’s
operating income. A low BOPO indicates efficiency in
managing operating costs. In the table, BOPO shows a
downward trend over time.

Furthermore, Table 2 presents data in the form of Green Bond
Bank Mandiri, Indonesia and CSR allocation of Bank Mandiri,
Indonesia since the period 2016-2022.

Green Bond in Table 2 shows a number that reflects the amount of
funds obtained from the issuance of Green Bond by companies in
certain years. This number reflects the level of investor interest in
supporting environmentally friendly projects through Green Bond.
The data in the table shows a significant increase from 2016 to
2022, with the amount of funds obtained increasing from 131.9
to 250.2 (in billion rupiah). Meanwhile, CSR (Corporate Social
Responsibility) shows numbers that reflect the implementation of
CSR by companies in certain years. While it is not explained in
detail what this figure represents, a possible assumption is that it
reflects the amount invested or allocated by companies for various
CSR initiatives. The data in the table shows annual fluctuations,
but with a general trend of increase from 2016 to 2022.

During the period of 2016 to 2022, Bank Mandiri Indonesia
has allocated funds in Corporate Social Responsibility (CSR)
programs for various areas that have a positive impact on society
and the environment. Significant CSR allocations have been
made in various important sectors, reflecting Bank Mandiri’s
commitment to contributing to sustainable development and
community welfare.

One of the areas that receives special attention in Bank Mandiri’s
CSR allocation is the Environment/Nature Preservation Sector.
To preserve nature, Bank Mandiri has supported projects that
focus on reforestation, environmental conservation, carbon
emission reduction, and natural resource protection. Through
the allocation of CSR funds, Bank Mandiri plays an active role
in maintaining biodiversity, reducing negative impacts on the
environment, and encouraging awareness about the importance
of nature conservation. Health is also an important focus in
Bank Mandiri’s CSR allocation. Bank Mandiri recognizes that
health is a fundamental right of every individual, and through
its CSR programs, it supports public health initiatives that
include improving access to health services, education on health,

Table 2: Green Bond and CSR Allocation Report of Bank
Mandiri, Indonesia (In Billion Rupiah)

Year Green Bond CSR
2016 131.9 63.43
2017 141 118.88
2018 182.3 114.52
2019 208.9 150.17
2020 204 133.90
2021 224.6 132.37
2022 250.2 137.60

development of health infrastructure, and support on disease
prevention and treatment efforts. In addition, Bank Mandiri also
pays attention to Public Facilities and Worship. To improve the
quality of life of the community, Bank Mandiri has contributed to
the development of public infrastructure such as the construction
of sports facilities, educational facilities, and the improvement
of places of worship. Through this, the Bank supports equitable
access and quality improvement of public facilities and facilitates
religious activities that are important to the community. In
situations of natural disasters, Bank Mandiri also pays serious
attention through CSR allocations in the Natural Disaster Sector.
Bank Mandiri has been involved in disaster management and
post-disaster recovery efforts by aiding with disaster victims,
supporting infrastructure reconstruction, and developing effective
disaster response programs.

Poverty alleviation and social community development are
the focus of Bank Mandiri’s Social Community Development
Program. Through its CSR programs, Bank Mandiri has supported
initiatives aimed at reducing poverty levels, improving community
welfare, and strengthening the competitiveness of local economies.
This includes community economic empowerment through skills
training, provision of business capital to vulnerable groups, and
support to poverty alleviation programs that include the provision
of social assistance, scholarships, and assistance in developing
micro and small businesses.

Lastly, the education sector is also a major concern for Bank
Mandiri in its CSR allocation. Bank Mandiri recognizes the
importance of education in advancing society and creating
equal opportunities. Through its CSR programs, Bank Mandiri
has committed to support inclusive and quality education. This
includes the construction of educational facilities, increasing
educational accessibility for children from underprivileged
families, developing innovative curricula, and providing
scholarships to outstanding but financially underprivileged
students. Furthermore, Table 3 presents the report data on Bank
Mandiri’s Green Financing allocation portfolio from 2016 to 2022.

Table 3 displays data on the allocation of funds in the Green

Financing Portfolio in various sectors that contribute to

environmental sustainability. Each column shows the amount

of funds allocated in specific years to each sector related to
environmental conservation efforts. Below is the interpretation
of each column in the table:

1. Renewable energy: This data shows the amount of funding
allocated to renewable energy projects. This includes
investments in environmentally friendly energy sources
such as solar energy, wind energy, biomass energy, and
hydroelectric energy. The data in the table shows an increase
in funding allocations from 2016 to 2022, indicating a greater
commitment to developing the renewable energy sector.

2. Pollution Prevention and Control: This data shows the amount
of funding allocated for pollution prevention and control. This
can include investments in technologies and systems to reduce
pollutant emissions, manage waste, and mitigate negative
impacts on the environment. In the table, the data shows the
allocation of funds that vary from year to year.
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2016 2.487 0 3.186 5.622
2017 3.068 0 3.186 6.522
2018 4372 0 0 6.491
2019 1.350 136 57.539 0

2020 2.540 21 74.948 1.408
2021 4.281 0 88.537 2.028
2022 6.149 92.956 3.107 867

Table 3: Green financing portfolio of Bank Mandiri, Indonesia (In Billion Rupiah)

0 0 0 11,295

0 0 0 12,776

0 0 0 10,863
245 0 0 59,27
1.200 0 307 80,424
1.214 0 205 96,265
3.307 0 16 13,539

3. Environmentally sustainable management of living natural
resources and land use: This column shows the amount of
funds allocated for environmentally sustainable management
of living natural resources and land use. This includes efforts to
conserve biodiversity, sustainable forest management, control
deforestation, and environmentally friendly agricultural
practices. The data in the table shows fluctuations in the
allocation of funds from year to year.

4. Clean transportation: This data shows the amount of funds
allocated to clean transportation. This includes investments
in sustainable transportation such as electric vehicles,
environmentally friendly recharging infrastructure, and the
development of more efficient and low-emission transportation
systems. The data in the table shows the increase in funding
allocation from 2016 to 2022.

5. Sustainable water and wastewater management: This data
shows the amount of funding allocated for sustainable
water management and wastewater treatment. This includes
investments in water management infrastructure, water
conservation, waste treatment, and efforts to protect aquatic
ecosystems. The data in the table shows an increase in funding
allocation from year to year.

6. Eco-efficient/circular economy adapted products, production
technologies and processes: This data shows the amount of
funds allocated to environmentally friendly and sustainable
products, production technologies, and processes. This
includes investments in the development of more ecologically
efficient products, production technologies that reduce
environmental impact, and the application of circular economy
principles. The data in the table shows fluctuations in the
allocation of funds from year to year.

7. Green Buildings: This data shows the amount of funds
allocated for the construction of green buildings. This includes
investments in environmentally friendly building design and
construction, energy efficiency, use of renewable materials,
and reduction of construction waste. The data in the table
shows fluctuations in the allocation of funds from year to year.

8. Total Green Financing Portfolio: This data shows the grand
total of allocated funds in the green financing portfolio.
It covers all the sectors listed above and provides an
overall picture of investments in projects that contribute to
environmental sustainability. The data in the table shows the
fluctuation of total fund allocation from 2016 to 2022.

Internat
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In interpreting Table 3, it can be observed that most sectors
saw an increase in funding allocations year-on-year, indicating
a greater commitment to environmental sustainability. Some
sectors, such as renewable energy and water management, showed
significant increases in funding allocations, reflecting a focus on
environmentally friendly solutions.

4.2. Causality between BOPO, NIM, ROE, ROA, and
CSR

Although the quantitative research literature that directly
analyzes the causality between BOPO, NIM, ROE, ROA,
and CSR is limited, there are still ways to illustrate these
interrelationships by analyzing the content of financial
statements and presenting them in graphical form. This approach
can provide insight into how the variables are interrelated and
how changes in one variable can affect the others. In financial
statement content analysis, we can see trends and patterns
emerging from the data recorded in a company’s financial
statements from year to year. For example, we can see how
BOPO, NIM, ROE, ROA, and CSR evolve over time and
whether there is a link between changes in these values.

In Figure 1, BOPO, NIM, ROE, ROA, and CSR can be represented
as a timeline showing the change in values from year to year. Using
this graph, we can compare the changes in these variables and see
if there is a discernible pattern. The graph can provide a clearer
visual picture of the interrelationship between BOPO, NIM, ROE,
ROA, and CSR and how changes in one variable can affect the
other. While it cannot provide direct causal inferences, analyzing
financial statement content in graphical form can help identify
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trends and patterns and gain initial insights into the relationships
between these variables.

Theory states that the higher the BOPO, the less efficient the
company is in managing its operating costs. This can have a
negative impact on the company’s profitability, such as ROE and
ROA. However, there is no direct causal relationship between
BOPO and CSR. Furthermore, theoretically the higher the NIM,
the higher the profitability of the company. The increase in
profitability can have a positive impact on ROE and ROA, but
there is no direct causal relationship between NIM and CSR. In
theory, however, good financial performance reflected in ROE
may provide companies with greater resources to allocate funds
for CSR. However, ROE can also be influenced by other factors
beyond CSR. In theory, if ROA increases, companies have the
potential to allocate more resources to CSR. However, like ROE,
ROA is also affected by other factors that are not directly related
to CSR.

In the context of the relationship between ROA, ROE, NIM,
BOPO, and CSR, it is important to remember that the causality
and relationship between these variables can be very complex
and influenced by various external and internal factors. There is
no definitive conclusion on the direct relationship between these
variables as it can vary between different companies and industry
sectors. However, in general, it is argued that good financial
performance, such as high ROA and ROE, can provide companies
with greater resources to allocate funds for CSR. If companies can
generate high profits and are efficient in the use of their assets,
they have a greater financial ability to set aside funds for CSR
initiatives. However, based on the illustrated explanation, it can
be assumed that companies that perform well financially may gain
a better reputation in the eyes of stakeholders and society. In this
case, companies may feel the need to participate in CSR activities
as an effort to maintain a good image and gain support from society.

4.3. Causality between Green Bond, Green Financing
Portofolio and CO, Emmision in Transportation

Figure 2 illustrates the causality between Green Bond, Green
Financing Portfolio of Bank Mandiri from 2016 to 2022 and
compares the progress of CO, Emissions in transportation
nationally in the same period. The graph aims to see the extent to
which ESG effects have an impact on reducing carbon emissions
in the transportation sector in Indonesia.

Figure 2: Causality between green bond, green financing portofolio
and CO, emmision in transportation
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Figure 2 shows the development of Green Bond and Green
Financing Portfolio issued by Bank Mandiri from 2016 to
2022. The Green Bond and Green Financing Portfolio reflects
Bank Mandiri’s commitment in supporting sustainable and
environmentally friendly projects, including projects in the
transportation sector that contribute to the reduction of CO,
emissions. In addition, the graph also shows the development of
CO, emissions in the transportation sector in Indonesia during
the same period. This data reflects the amount of CO, emissions
generated by the transportation sector nationwide. By looking
at Figure 2, it can be observed whether there is a relationship
between the increase in Green Bond, Green Financing Portfolio,
and changes in CO, emissions in the transportation sector. If there
is a significant relationship between the increase in Green Bond
and Green Financing Portfolio and the decrease in CO, emissions
in the transportation sector, this will show that the efforts of banks
in supporting sustainable projects have had a positive impact in
reducing carbon emissions.

From the data generated in Figure 2, there is a significant
relationship between the increase in Green Bond and the increase
in allocation of Green Financing Portfolio by Bank Mandiri,
Indonesia. The graph shows that as the number of Green Bonds
issued since 2016 increased, there was also a significant increase
in the allocation of funds for Green Financing Portfolio by Bank
Mandiri. This shows the strong awareness and commitment of
Bank Mandiri in supporting sustainable and environmentally
friendly projects through Green Bond issuance. Green Bond
provides the necessary funding source to support projects that
contribute to the reduction of CO, emissions and environmental
protection. In addition, the data on the graph also shows that the
increase in Green Financing Portfolio follows the same trend as
the resulting Green Financing effect. That is, the more Green-
Bond issued by Bank Mandiri, the greater the allocation of funds
allocated to the Green Financing Portfolio. This indicates that
an increase in Green Bond directly impacts the increase in funds
available to finance sustainable projects in the transportation
sector and other sectors. In this context, an increase in the Green
Financing Portfolio also means an increase in investment in
projects aimed at reducing CO, emissions in the transportation
sector. This reflects Bank Mandiri’s significant role in supporting
carbon emission reduction efforts and driving the shift towards
greener transportation in Indonesia.

In conclusion, the data in Figure 2 shows a close relationship
between the increase in Green Bond, Green Financing Portfolio
allocation, and CO, emission reduction efforts in the transportation
sector. Bank Mandiri as a financial institution has played an
important role in supporting sustainable projects through the
issuance of Green Bond and allocation of funds for Green
Financing Portfolio. By doing so, they contribute significantly
to reducing carbon emissions and driving positive change in the
transportation sector towards a cleaner and more sustainable
environment.

4.4. Discussion
Green Bonds are financial instruments issued to finance sustainable
and environmentally friendly projects. The Green Financing
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Portfolio reflects the allocation of funds allocated to these projects.
The causality between Green Bond and Green Financing Portfolio
can be seen from the cause-and-effect relationship formed between
the two. The issuance of Green Bonds by financial institutions,
such as Bank Mandiri in Indonesia, provides the necessary
resources to support sustainable projects in the transportation
sector. Green Bond attracts investors who are concerned about
environmental issues to invest in projects that contribute to the
reduction of CO, emissions, such as the development of electric
vehicles or environmentally friendly recharging infrastructure. In
this sense, the Green Bond serves as a catalyst in increasing the
allocation of funds to sustainable projects in the Green Financing
Portfolio.

In the context of Bank Mandiri, the results of the data demonstration
show that the increase in Green Bond, which began in 2016, has
a significant impact on increasing the allocation of funds for the
Green Financing Portfolio. In other words, the more Green-Bond
issued, the greater the allocation of funds allocated for sustainable
projects to reduce CO, Emission in the transportation sector.
This shows that Green Bond has a positive causality on Green
Financing Portfolio. In this case, the causality between Green
Financing Portfolio and CO, Emission can be explained through
the influence of investment in green technology and sustainable
practices. With significant funds allocated through the Green
Financing Portfolio, companies and institutions can implement
projects that aim to reduce CO, emissions in the transportation
sector. For example, investments in the development of electric
vehicles, environmentally friendly recharging infrastructure, or
the use of cleaner alternative fuels. Through these projects, a
significant reduction in CO, emissions in the transportation sector
is expected.

What Bank Mandiri is doing as one of the three state-owned
banks in Indonesia that is currently a pioneer in terms of ESG
provides an indication that the increase in Green Financing
Portfolio goes hand in hand with the downward trend in CO,
emissions in transportation. From 2016 to 2022, along with the
increased allocation of funds for sustainable projects, there has
been progress in reducing CO, emissions in the transportation
sector in Indonesia. This suggests a positive causality between
the Green Financing Portfolio and the reduction of CO, emissions
in transportation. In this context, the Green Financing Portfolio
acts as a key driver in allocating funds to sustainable projects
that contribute to the reduction of CO, emissions. Investments
made through the Green Financing Portfolio encourage the
adoption of green technologies, sustainable innovations, and
greener practices in the transportation sector. Thus, there is a
positive causality between the Green Financing Portfolio and
CO, emission reduction.

Managerial Implications: The causality established between
Green Bond, Green Financing Portfolio, and CO, Emissions
in transportation has significant implications for environmental
sustainability. First, through Green Bond issuance, financial
institutions such as Bank Mandiri can mobilize the necessary
resources to support sustainable projects in the transportation

sector. This strengthens the commitment to accelerate the shift to
greener transportation. Second, the increased allocation of funds
through the Green Financing Portfolio provides opportunities for
companies and institutions to implement sustainable projects.
Investments in green technologies and sustainable practices in
the transportation sector have the potential to significantly reduce
CO, emissions. In addition, it can also encourage innovation
and development of more efficient and environmentally friendly
transportation solutions. Third, the positive causality between
the Green Financing Portfolio and CO, emission reductions
suggests that efforts to reduce the environmental impact of the
transportation sector can be successful through proper allocation
of funds. By increasing investment in sustainable projects, such as
green infrastructure development or the use of renewable energy
in transportation, significant reductions in CO, emissions can be
achieved.

In the context of Green Bond, there is a positive causality
between the issuance of Green Bond by Bank Mandiri and the
increased allocation of funds for sustainable projects in the Green
Financing Portfolio. This suggests that the Green Bond serves as
a catalyst in increasing investment in sustainable projects in the
transportation sector. In addition, the adoption of Green Bond
and Green Financing Portfolio also has a broader positive impact.
Investment in sustainable projects in the transportation sector can
drive sustainable economic growth, create new jobs, and increase
innovation in the transportation industry. This is in line with the
concept of sustainable development that integrates environmental,
social, and economic aspects.

5. CONCLUSION, LIMITATIONS AND
FUTURE RESEARCH AGENDA

In the Indonesian context, Bank Mandiri’s adoption of the
Green Bond and Green Financing Portfolio is a positive step
in supporting environmental sustainability in the transportation
sector. However, to achieve greater change, more involvement
of other financial institutions and the private sector is required.
The causality between Green Bond, Green Financing Portfolio,
and CO, Emissions in transportation provides a strong foundation
in supporting environmental sustainability in the transportation
sector. Through Green Bond issuance and increased allocation of
funds in the Green Financing Portfolio, investments in sustainable
projects can reduce CO, emissions, advance green technologies,
and drive innovation in transportation. However, to ensure
the sustainability and effectiveness of efforts in reducing CO,
emissions in transportation, further steps are needed. First, it is
important to continue to increase the number of Green Bonds issued
and the allocation of funds in the Green Financing Portfolio. This
can be done through collaboration between financial institutions,
government, and the private sector to mobilize investment in
sustainable projects in the transportation sector. Furthermore, there
needs to be transparent monitoring and reporting regarding the use
of funds in the Green Financing Portfolio. Financial reports and
information related to projects funded by Green Bonds should be
easily accessible and verifiable. This will provide confidence to
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investors and the public about the effectiveness of the use of funds
in reducing CO, emissions in transportation.

In addition, it is important to continue innovating green
technologies and sustainable solutions in the transportation
sector. The development of more efficient electric vehicles, wider
recharging infrastructure, and the implementation of policies that
support the use of environmentally friendly public transportation
can make a significant contribution to reducing CO, emissions.
Furthermore, there is a need for cross-sector and cross-country
cooperation in promoting and encouraging the adoption of Green
Bonds and Green Financing Portfolios. Experience exchange,
technology transfer, and training on best practices in supporting
sustainable projects in the transportation sector can accelerate
the shift towards greener transportation at the global level. In
addition, public education and awareness also play an important
role in creating environmental sustainability in the transportation
sector. Easy-to-understand information about the benefits of using
sustainable transportation and individual contributions to reducing
CO, emissions can motivate people to adopt greener travel habits.
Finally, it is important to continue to evaluate and research the
impact of Green Bond and Green Financing Portfolios on reducing
CO, emissions in transportation. In-depth quantitative and
qualitative studies can provide better insights into the effectiveness
of policies and measures that have been implemented, as well as
assist in better decision-making for the future.

While our study has provided an initial understanding of the
causality between Green Bond, CSR, Financial Performance,
Green Financing Portfolio, and their effects on CO, Emissions
in Transportation nationwide, we realize that there are several
shortcomings in this study that limit the interpretations and
conclusions that can be drawn. First, this study relies on data
interpretation based on visual graphs of financial statements and
sustainability reports. While this provides a rough idea of the
relationship between the observed variables, a more comprehensive
study still has enormous opportunities to be implemented.
Secondly, in the context of sustainability reporting, there are
challenges in terms of consistency and assessment standards. In
our study, we relied on a limited number of sustainability reports
available from companies. In addition, there are no consistent
standards in sustainability reporting in Indonesia, which limits
uniformity and comparability between companies. For future
research, it is important to consider using more consistent
frameworks and standards to facilitate cross-company analysis.
Third, this study is also limited to one banking subject in Indonesia.
Although Bank Mandiri is one of the largest banks in Indonesia
and has a commitment to sustainability, it cannot be considered
representative of the entire banking sector and its influence on
reducing CO, emissions in the transportation sector nationwide.
Research involving more companies in different sectors is needed
to gain a more comprehensive understanding of the impact of
ESG and sustainable fund allocation on CO, emission reduction
in transportation.

In the face of these limitations, our study proposes several
recommendations for future research. First, the use of more
advanced quantitative analysis methods, such as panel regression

or path analysis, can help measure the causal impact between
the variables studied more accurately. Second, it is important to
expand the scope of companies involved in the study to obtain
more representative data and represent various industry sectors.
Third, standardization and harmonization efforts in sustainability
reporting should be encouraged, allowing for easier benchmarking
and cross-company analysis.
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