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ABSTRACT
MASRY, SHADIN, M., Masters : June : [2023:], Master of Science in Finance
Title:_The Impact of Carbon Risk on Trade Credit
Supervisor of Thesis: Hamdi, Middle Initial, Bennasr.

Global climate change presents a growing danger to the environment,
economies, and human population as well as disrupting sophisticated ecological
systems. Several nations have enacted rules and measures to reduce and regulate firms'
carbon emissions in response to these concerns. With the growing attention being paid
to carbon emissions, corporations are increasingly concerned about their exposure to
carbon risk. Indeed, investors are aware of carbon risk and require higher compensation
to bear this risk (e.g., Bolton and Kacperczyk, 2021). This research paper aims to
analyze the influence that carbon risk has on a companies’ trade credit using a sample
of selected companies in the US from 2001-2019. We argue that companies with high
carbon risk are not well reputed, hence are less likely to obtain informal finance.
Therefore, we anticipate a negative relationship between a company's carbon risk and
trade credit. The findings we obtained are robust to a set of robustness tests and to
addressing endogeneity issues. The results provide propositions for corporations and
policymakers since it highlights the importance of reducing carbon risk for the the

access to informal financing.
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Chapter 1: Introduction

During the past three decades, the world's economy has expanded quickly, which has
boosted greenhouse gas concentrations and led to a series of unpredictable and
catastrophic weather patterns (Phan et al., 2022). The catastrophic economical,
ecological, and public health consequences of climate change and global warming
raised the concern of public and environmental activists (Jung et al., 2018). In order to
combat global warming, regulators and institutions around the world have been forced
to create regulations and initiatives that require businesses to quantify, manage, and
announce their carbon emissions to combat the widespread impacts of global warming
on both the environments and the global economies. Examples of these initiatives
include the 2018 Carbon Disclosure Project and the 2020 Task Force on Climate-
Related Financial Disclosures. Therefore, increased regulatory scrutiny brought by
national and global attention on carbon emissions resulted in stricter regulations and
compliance costs for businesses. Regulations were largely implemented in response to
the 2016 Paris Accord, which raised concerns about climate change and tightened
restrictions. According to Jung et al. (2018), Ullman (2016), and Subramaniam et al.
(2015), companies' decreased profitability and future cash flows because of higher
regulatory compliance requirements and expenditures; could reduce their ability to
payback their loans. Li et al. (2014) explains how it would be challenging for companies
that produce high level of carbon emissions to honor their debt, as the cost of debt
increases for emissions-liable companies. Furthermore, companies with high carbon
emissions have a negative image, which might have an adverse effect on their cash
flows, operations, and competitive advantages (Labatt & White, 2011).

Several recent studies examine the determinants of informal finance. For instance,

social trust (Levine et al., 2018; Wu et al., 2014; Allen et al., 2005; Fisman and Love,



2003), corporate social responsibility (Saeed & Zureigat, 2020; Cheung & Pok, 2019),
Digital transformation (Liu & Wang, 2023), stakeholder orientation and customer
concentration (Li et al., 2023; Kim et al., 2022), national culture (Hoang et al., 2023;
Xiu et al., 2023), Suppliers’ listing status (Abdulla et al., 2020), bargaining power
(Parviziomran & Elliot, 2023), transaction motive (Schwartz, 1974; Emery, 1987;
Ferris, 1981), information costs (Emery, 1984), market structure and product attributes
(Mian and Smith, 1992; Frank and Maksimovic, 1998; Brennan et al., 1988), product
quality (Cunat, 2000; Emery and Nayar, 1998; Malitz and Ravid, 1994; Lee and Stowe,
1993), market imperfections (Aktas et al., 2012; Ng et al., 1999; Smith, 1987), market
power of suppliers (Wilner, 2000; Petersen and Rajan, 1997), firm’s lifecycle (Hasan
et al., 2021), and tax brackets ( McMillan & Woodruff, 1999; Brick & Fung, 1984).
However, while there is an increased global focus on climate change mitigation and a
growing pressure on firms to reduce their carbon footprint; till this day, there is no
research that examines the impact of carbon risk on the provision of trade credit. Thus,
our thesis fills the gap and provides new insights into the firms’ ability to obtain trade

credit considering the level of carbon they emit.

We investigate the impact of carbon risk on trade credit using US data for several
reasons. First, the United States has the largest economy, and it tops all nations when it
comes to the cumulative CO2 emissions produced since the Industrial Revolution (1750
— 2020), with 24.5% megatons of CO2 (Ovaska et al., 2021), and its currently the
second highest emitter in the world (Gabbatiss, 2021). Additionally, the country's
greenhouse gas emissions rose between 2020 and 2021 by 6.8%, as reported by the
United States Environmental Protection Agency, making around 6,347,700,000 metric

tons of greenhouse gas emissions in 2021. After taking land-sequestration into account,



the metric tons of carbon dioxide would be equivalent to about 5,593,500,000 million.
Second, data on emissions on a global scale is mostly not sufficient. Third, focusing on
one country helps avoid many country-country-specific factors driving the results. The
US is a good example to start. It can be extended internationally, for China and India,
which we leave for future research. China is currently emitting the most, however, the
US has the highest total emission over the years. Fourth, two other close countries in
terms of emissions (China and India) are emerging countries. The required financial
accounting information for the model is less reliable for an emerging market. However,

it is still a limitation of the study.

A major factor in the rise in overall greenhouse gas emissions was the burning of fossil
fuels which caused the rise in carbon dioxide emissions. In 2021, fossil fuels burning
in the United States produced 7.0% more carbon emission than it has in the previous
year (US EPA, 2023). The economic recovery following the COVID-19 epidemic is
mostly to blame for this rise in emissions from fossil fuel usage (US EPA, 2023).
Second, in an effort to achieve the Paris Agreement's target of reducing the country's
emissions by twenty-six to twenty-eight percentage throughout the next 20 years after
2005, the Environmental Protection Agency of the American government created a
clean power plant strategy in 2015 (UNFCCC, 2015). However, in 2017 the United
States government under the Trump administration eliminated the clean power plant
strategy and formally withdrew from the Paris climate agreement (Yozwiak, 2021),
which illustrate how the United States experienced uncertainty in the environment
governing the climate change policy. Finally, according to Garcia et al. (2019) and
Petersen and Rajan (1997), trade credit is quite substantial in America as it represents

the most significant source of short-term financing for businesses. Over 4.5 trillion



dollars” worth of outstanding trade credit, or 21 percent of U.S. GDP, was held by non-
financial U.S. companies in 2019. More than 80% of American businesses, or a
significant component of their balance sheets, sell their goods on trade credit (Tirole,
2006). Today, the total liabilities include 553 billion US dollars in trade credit (Fed,
2023). Carbon emissions and their impacts on businesses' financial outcomes are
becoming increasingly popular as the worldwide movement to minimize carbon
emissions gains traction. Several studies investigate how the cost of bank loan were
influenced by carbon risk (e.g., Zhu & Zhao, 2022; Ehlers et al., 2022; Herbohn et al.,
2019), financing costs (e.g., Wang et al., 2020; Jung et al., 2018; Zhou et al., 2018),
financial performance (e.g., Wang et al., 2021; Trinks et al., 2020; Nguyen, 2018),
dividend policy (e.g., Zhu & Hou, 2022; Balachandran & Nguyen, 2018; Nguyen &
Balachandran, 2017), capital structures (e.g., Shu et al., 2023; Nguyen & Phan, 2020),
equity value(e.g., Clarkson et al., 2023; Gorgen et al., 2020; Kim et al., 2015), and
other economic outcomes (e.g., Zhang et al., 2023; Stern & Stiglitz, 2021; Bernardini
et al., 2021; Pindyck, 2019). By examining the impact of carbon risk on an important
informal finance tool, namely trade credit, our study will contribute and add to the
existing literature. We show that carbon emissions significantly reduce the company's
capability to acquire trade credit financing. We use a sample of companies that
submitted their carbon emissions data from the period 2001 to 2019, and that are based
in the United States. We further categorize total carbon emissions into scope 1 and
scope 2 emissions, and we find that scope 1 emissions which are the direct carbon
emissions have a greater impact on trade credit than scope 2 emissions which are the
indirect carbon emissions. According to our findings, carbon emissions might be
viewed by trade credit suppliers as a part of the company's financial risk, which means

that companies that release more carbon will receive fewer trade credit extensions.



Moreover, when using an instrumental variable methodology to deal with endogeneity
issues, we find consistent and robust results. Our findings remain robust when
performing additional tests such as excluding banking and utility firms as well as the
time surrounding the financial crisis.

This is how our research moves forward. Chapter 2 introduces the literature review and
hypothesis development. Chapter 3 describes the variables used, the sample, and
specifies the model. Chapter 4 examines the summary statistics, correlation matrix,
main evidence, endogeneity tests, and additional robustness tests, respectively. Finally,

chapter 5 illustrates the conclusion and states the policy implications.



Chapter 2: Literature review

2.1.  Carbon Risk

2.1.1. Overview

Nations from all over the world have participated in the Paris Agreement, United
Nations Framework Convention on Climate Change global climate governance
framework, and the Kyoto Protocol (Zhu & Hou, 2022). At the end of 2015, the United
Nations Framework Convention on Climate Change endorsed the Paris Agreement to
maintain the global temperature under the 2 degrees Celsius limit over pre-industrial
levels. Achieving the worldwide 2 degrees Celsius target will need a very rapid
reduction in CO2 emissions with daily attaining of severe minimum greenhouse gas
emission values for many locations of the world (Rogelj et al., 2016; IPCC, 2015).
Global warming worries are directly related to CO2 emissions (Bolton & Kacperczyk,
2021). The rising concern over carbon emissions has led businesses to focus more on
how to reduce their carbon footprint, especially emitter industries (Subramaniam et al.,
2015; Hoffmann & Busch, 2008; Labatt & White, 2007). Our definition of carbon risk
is as outlined by Hoffmann and Busch (2008, page 514): "Any corporate risk connected
to climate change or the usage of fossil fuels, which is a subset of environmental
concerns”. Now, the subject over whether carbon emissions currently constitute a
significant risk to firms that is reflected in their capacity to get informal financing or
trade credit extensions is posed in light of rising temperatures and increased legislative
initiatives to decrease carbon emissions. Carbon risk can be found in a company's day-
to-day operations in many forms such as: production risk, physical danger, legal risk,
competitive risk, reputation risk, and regulatory risk (the Intergovernmental Panel on
Climate Change study from 2007). Also, a company's reputation may be at danger as a

result of emissions behavior (Bose et al., 2021). In other words, GHG emissions with a



large carbon footprint can harm a firm's image. There are two main categories of carbon
emissions from an organization's economic and business activities. First, scope 1
emissions which are also called direct emissions; resulting from the organization owned
and controlled activities such as manufacturing and production. Second, scope 2
emissions, also called indirect emissions; resulting from activities conducted off site
yet bought and consumed by the organization such as the use of heat, electricity, steam,
or waste disposal.
2.1.2. The impact of carbon risk on corporate decisions

A growing body of research on carbon risk suggests that enterprises with
substantially higher emissions are more at risk than those with lower emissions, which
may be accounted for by several factors. According to Clarkson et al. (2004) and
Karpoff et al. (2005), companies that pollute must pay for management accounting
costs connected to carbon, such as, costs of reputation management, compliance and
legal fees, and research and development; hence emitting would require them to pay
substantial compliance costs. Bolton and Kacperczyk (2021) further clarify this by
pointing out that businesses with extraordinarily high greenhouse gas emissions may
be vulnerable to the risk of carbon pricing and the legal efforts to reduce carbon
discharges. They argue that companies most reliant on fossil fuels are also more at risk
from the technological risks posed by less expensive renewable energy sources.
Therefore, investors that look to the future might demand return for holding the shares
of firms with excessively big carbon dioxide emissions and the greater carbon risk they
face, which might lead to a positive link in the cross-section between a firm's own
carbon dioxide emission and its stock returns. Another argument is that investors
consider companies with high carbon emissions immoral and unreliable, which

increases their carbon risk. In other words, investors care about the firm’s corporate



social responsibility status, which is a concept introduced in 1953 by Howard Bowen,
in which he described corporate social responsibility (CSR) as, “the obligations of
businessmen to pursue those policies, to make those decisions, or to follow those lines
of action, which are desirable in terms of the objectives, and values of our society”
(Bowen, 2013). For instance, Bolton and Kasperczyk (2021) argue that ethical or
socially responsible investors avoid corporations with large greenhouse gas emissions
to the extent that their stock returns are higher. According to Porter and Kramer (2006),
a company's social responsibility is crucial for both its competitiveness and
relationships with the broader community. They contend that for CSR to have a
meaningful influence on a company's competitiveness, it must be "anchored” and fully
incorporated into the company's strategy. In a similar vein, Porter and Kramer (2011)
assert that businesses "may produce economic value by providing societal benefit,"
again highlighting the significance of sound social responsibility as a competitive
advantage. As a result, a firm's corporate actions are influenced by its significant
stockholders since it is crucial for a business to take its stakeholders' expectations into
account.

Dumrose and Hoéck (2023) examine the implications of a company's carbon risk
performance on credit risk while taking into account the firms' exposure to federal
climate policies. Their research shows that lower credit spreads are a result of greater
carbon-risk performance. Although better management lowers credit spreads and more
exposure increases them, respectively. They argue that as a firm's subjection to carbon
risk grows, so does the significance of carbon risk management. Lastly, they discover
that wider yield spreads are more in enterprises operating under highly constricting
governing frameworks. Yet, under a more ambitious climate regulation framework, the

relevance of a firm's emissions reduction efforts and capabilities increases. Their



finding indicates that the overall rise in yield spreads triggered by a more stringent legal
environment for climate change can thus be mitigated by firms through improving their
carbon risk management.

Hence, we argue that corporate decisions are affected by carbon risk, which is
correspondingly influenced by the companies’ stakeholders. This argument is
supported by several papers. For instance, Bolton and Kacperczyk (2021) examine
whether climate risk is priced. They report evidence suggesting that investors are
seeking compensation to bear carbon risk. In the same vein, Jung et al. (2018) explored
if companies may reduce the price by illustrating a mindfulness of their greenhouse gas
emissions and related hazards. Additionally, Jung et al. (2018), examined whether
carbon-related risk affects lending decisions by including it in financing costs. For
companies that opted out of the Carbon Disclosure Project study, they note a strong
association between the cost of debt and carbon risk. The firm's previous carbon
emissions were used as the key indicator of carbon risk awareness since they reflect the
firm's desire to participate in the Carbon Disclosure Project survey. Furthermore, they
discover that for companies that demonstrate knowledge of carbon risk, this penalty is
substantially reduced. The authors' findings hold up when they take into account
alternative indicators of carbon awareness disclosure via channels other than the Carbon
Disclosure Project and enterprises’ yearly cash investments in “cleaner™ technologies.
Their findings show how important carbon awareness is for polluting industries'
business strategies, as well as for lenders exposed to customer defaults and reputational
risks.

Moreover, Kim et al. (2015) used data on greenhouse gas emissions to examine how
the price of equity capital was influenced by a firm’s carbon risk. Their investigation

followed the 2010 introduction of the Greenhouse Gas Energy Target Management
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System by the Korean government, which required selected enterprises to submit
independently validated Greenhouse Gas statistics. Their results show that the price of
equity capital is significantly associated with carbon intensity, a proxy for carbon risk.
In addition, firms that volunteer in disclosing sustainability reports face no difference
in regard to how their cost of equity capital is impacted by carbon intensity, from firms
that did not disclose their sustainability reports. Moreover, they show that carbon
intensity does not significantly impact the price of equity capital for certain companies
in sectors that emit high amounts of greenhouse gases.

Amin et al. (2021) investigated whether carbon emissions have an impact on the
financial reporting decisions made by businesses in the context of corporate decisions.
They report a positive correlation between enterprises' real earnings management
(REM) and carbon emissions, which is in harmony with companies' efforts to generate
greater revenue in times of high discharges to mitigate their negative effects. According
to cross-sectional experiments, companies located in states with stricter environmental
regulations have a greater link between carbon emissions and REM. Moreover, they
show that strong corporate governance mitigates the adverse effects of carbon risk on
REM. Moreover, Bose et al. (2021) investigated whether the amount of carbon
emissions an acquirer produces affects the firm's choice to make acquisitions and
realize a profit from such acquisitions. The study sheds light on how shareholder value
might be increased by focusing on lowering carbon risk. Their findings indicate that
companies with high levels of carbon emissions aim to acquire other companies in
regions with low environmental, regulatory, or governance requirements. Moreover,
they demonstrate that high carbon emitting companies that seek to acquire firms in
countries with liberal environmental regulations or policies, report higher returns. They

also demonstrate that acquirers who promote Corporate Social Responsibility while
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concurrently producing significant levels of carbon dioxide are penalized by investors,
which lowers abnormal returns. This is because shareholders are concerned about the
relationship between CSR and carbon emissions.

Examining the impact of a company’s carbon emissions on a its credit ratings might
provide more insightful information. In their investigation of this in the context of the
United States, Safiullah et al. (2021) used a sample of 3116 firm-year data from the
years 2004 to 2018. Their channel tests suggest that businesses with high carbon
emissions have greater cash flow unpredictability, which has a negative impact on
credit ratings. This conclusion suggests that direct carbon emissions from businesses
are a significant input component for corporate credit rating, according to credit rating
agencies.

Phan and Nguyen (2020) examine how a business capital structure is affected by carbon
risk. This study uses a sample of Australian enterprises to offer new evidence that
carbon risk affects firms' capital structure decisions. They find that increasing carbon
risk raises the likelihood of financial difficulty for polluters, which leads to a reduction
in their financial leverage. This is because large banks are less inclined to fund polluters
when it comes to borrowing. To lower the risk of refinancing, they are also more
inclined to get new loans and loans with longer terms. In a comparable setting, Phan et
al. (2022) used data from 41 nations for the years 2002-2017 to study the impact of
carbon risk on business investment. They report a negative and statistically significant
impact of carbon risk on business investment. In addition, they show that carbon risk
reduces inefficient investment. They discovered that businesses with a high carbon

footprint are more negatively impacted than those with a low carbon emission.
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This study contributes to this strand of literature by examining the impact of carbon risk
on an important source of financing which is informal finance (i.e., trade credit from
suppliers).

2.2.  Trade credit

2.2.1. Overview

Trade credit is an important informal financing tool. Trade credit is a short-term loan
given by a supplier to a client after the latter purchases the provider's products. Trade
credit is a crucial source of short-term finance (Seifert et al. 2013). It may be used as a
multifaceted relationship management tool and to communicate information about the
company, its goods, and its prospects and commitments to the market or to customers
(Soni et al., 2010). Moreover, trade credit is an instrument that separates money
transactions between two parties. Also, it enables better control of net money
accumulation and a decrease in precautionary money holdings (Ferris, 1981). Trade
credit is offered by large companies with easy access to capital markets as well as small
suppliers that are usually in a tight financial situation across sectors (Giannetti et al.,
2011). This raises the question about the motives behind firms excessively offering
trade credit throughout the years.

2.2.2. The determinants of trade credit

2.2.2.1. Transaction motive

There are a variety of hypotheses that explain why trade credit is given. According to
Schwartz (1974), there are two justifications for offering trade credit. The finance
motivation comes first, followed by the transaction motive. He argues that the purpose
of the transaction is to simplify cash management, allowing purchasers to prepare for
unplanned purchases more conveniently, and improve their ability to predict future cash

outlays. Credit can be sold by both buyers and sellers. It is likely that the transactions
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motivation represents a considerable element of the overall share of trade credit.
Furthermore, according to Schwartz (1974), larger and more financially stable
manufacturers would extend trade credit to their relatively smaller clients with lower
financial security. Moreover, he argues that during a credit crunch, larger and more
financially sound companies gradually provide more informal finance to keep their
connections with smaller clients. Ferris (1981) further contends that by dividing the
trade of commodities and their payment, businesses may increase operating efficiency
and decrease costs. Emery (1987) contends that this separation decreases cash
uncertainty in payments and gives enterprises greater flexibility to adjust to changes in
demand.

2.2.2.2. Information costs

Emery (1984) focuses his explanation of the rationale for trade credit on information
costs. He suggests that enterprises with greater liquidity will provide trade credit as a
substitute for purchasing marketable assets. As a result, selling businesses can continue
to keep sufficient liquid reserves to either invest in marketable securities or extend trade
credit. This is necessary due to capital market flaws. Despite flaws, selling companies
can find out cheaply how much their consumers can afford. It gives sellers an
informational edge over third-party intermediaries and allows them to extend trade
credit at a higher implied rate than what a purchaser could earn on short-term, low-risk
commercial paper, but lower than what they could receive elsewhere.

2.2.2.3. Market structure and product attributes

The characteristics of the market structure and product attributes have been cited by
several academics as justifications for extending trade credit. Brennan et al. (1988)
claim that informal finance providers' motivation to extend trade credit may be driven

by price discrimination. They contend that limited supplier competition in an input
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market may encourage discrimination between customers who pay with cash and those
who pay with credit. It has been shown by Frank and Maksimovic (1998) and Mian and
Smith (1992) that credit provisions are more commonly employed in situations where
reselling of the object being sold is easier.

2.2.2.4. Product quality

The relevance of trade credit as an assurance of the quality of the goods in particular
businesses is one reason why it is offered, according to some academics (Emery &
Nayar, 1998; Malitz & Ravid, 1994; Lee & Stowe, 1993). In other words, the suppliers
will voluntarily give trade credit extensions in order for customers to have enough time
to evaluate the goods, the product's quality may be indicated by the trade credit
conditions that the suppliers give. While Cunat (2000) contends there is a rise in the
quantity of credit that trade creditors are ready to extend based on the relationships
between suppliers and customers who have bespoke products, learning through
experience, or other causes of sunk costs, which will create surpluses that rise over time.
2.2.2.5. Market imperfections

Existing research suggests that the main driving force behind the usage of trade credit
are market imperfections. For instance, Ng et al. (1999) analytically analyzed the
corporation's fundamental credit strategy decision, and their findings produced data
revealing the drivers behind the acceptance of informal finance. They present data
indicating that businesses often do not alter trade-credit conditions in place of product
pricing in response to changes in the market demand. In a similar vein, businesses
seldom ever manage inventory using trade credit terms, and they hardly ever adjust
credit terms in reaction to changes in market interest rates. Also, they show that buyer
and seller reputation determine the firm’s choice to extend credit. Aktas et al. (2012)

believes that the use of trade credit gives prospective investors useful information. They
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arrive at a theoretical model that forecasts a favorable relationship between the firm's
investment decisions and the degree to which trade credit is used. When businesses
have inadequate corporate governance systems, are opaque, and are led by CEOs whose
main objective is to increase shareholder wealth, this positive association is more likely
to occur. Their empirical results validate these hypotheses. In fact, they demonstrate
that trade credit has a favorable relationship with both long-run anomalous returns and
the Z-score change. As Smith (1987) points out that trade credit conditions imply a high
rate of interest that acts as an effective screening tool and is asymmetrically kept as
information regarding buyer default risk. A seller who grants trade credit can spot
potential defaults earlier than if banking institutions were the only sources of short-term
finance. In situations when the seller has made no recoverable investments in the
purchasers, he discovered that the knowledge is significant since it enables the seller to
take action to safeguard such assets.

2.2.2.6. Market power of suppliers

Petersen and Rajan (1997) provide a comprehensive practical test concerning trade
credit and find evidence suggesting that when financing from banking institutions is
unavailable, companies seem to rely more on trade credit. Suppliers lend to restricted
companies due to their comparative advantage in learning about potential customers,
can sell assets more quickly, and have an implied ownership position in the businesses.
And lastly, businesses that have easier access to credit provide more trade credit.
According to Wilner (2000), reliant suppliers of informal finance make greater
reductions in debt renegotiations than non-reliant suppliers because of long-term ties
with their firm's informal finance suppliers. Because of these stronger negotiation
concessions, firms with lower financial stability choose informal finance, and for trade

credit, companies’ approval to paying a higher interest rate. The method justifies the
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presence of teaser rates of interest and convenience classes as well. Based on his
findings, businesses in highly dependent relationships may develop optimal pricing,
financing, and renegotiation strategies.

2.2.2.7. Firm lifecycle

Hasan et al. (2021) looks at the connection between trade credit and business life cycle.
They present information that suggests trade credit is utilized substantially more
frequently by businesses in the stages of start-up, development, and decline than by
businesses in the mature stage. Different from other pathways suggested in the research,
the company’s trade credit provision is affected by its life cycle in a unique way. Their
findings held up well under several regression assumptions, various trade credit and life
cycle indicators, and the endogeneity issue. Compared to other firms, the stages of start-
up and fall, swiftly modify trade credit to the desired amount.

2.2.2.8. Tax Bracket

Brick and Fung (1984) hypothesize that purchasers favor trade credit when they have a
lower tax rate than that of the suppliers. Even though enterprises in lower tax brackets
allow companies in relatively high tax brackets benefit. When a supplier extends trade
credit, there is a higher probability to do so when the relationship with the customer has
been ongoing for a longer period of time, the client has less sources of supply available
to them, or the client is known to the supplier through a business network, as McMillan
and Woodruff found in their in 1999 study on factors influencing the use of trade credit
amongst private Vietnamese companies. Moreover, trade credit is more common in
nations with weaker legal systems (Demirguc-Kunt & Maksimovic, 2001).

2.2.2.9. Social trust

Prior research shows that trade credit represents a significant source of informal lending

and that it is a situation where confidence is crucial (Allen et al., 2005; Fisman & Love,
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2003). According to Wu et al. (2014), private corporations functioning in more socially
trusted environments use more trade credit from suppliers, provide more trade credit to
customers, and rapidly collect receivables and settle payables. For enterprises located
in provinces with lax property rights protection, these findings are enhanced. Overall,
their findings demonstrate that social trust aids private businesses in overcoming
institutional barriers to funding their operations. Likewise, Levine et al. (2018), using
firm-level data from 34 countries from 1990 to 2011, they show that enterprises that
depend on liquidity in high-trust nations are more likely to acquire trade credit and
experience less loss of employment and profit during banking crises. Consequently, one
of their key results is that access to informal financing is easier in societies with high
social trust.

2.2.2.10. Corporate Social Responsibility (CSR)

Several papers show that corporate social responsibility (CSR) positively affects the
company's ability to obtain trade credit. For instance, Saeed and Zureigat (2020), using
a sample of US firms, show a strong relationship between CSR and trade credit in both
the customer and supplier sides. Also, they show that during the global financial crisis,
corporate social responsibility demonstrated a positive relationship with trade credit.
2.3.  Hypothesis Development

We argue that high carbon emissions will reduce a firm’s ability to obtain trade credit,
since suppliers will view the firm as risky. In other words, companies with higher
carbon emission have higher carbon risk since they incur substantial environmental
compliance costs to reduce their greenhouse gas production, that in turn will reduce
their ability to obtain informal financing from suppliers or get trade credit extensions
since a high carbon risk is a good sign of defaulting. For example, governments around

the globe are imposing regulatory expenses and fees in an effort to combat global
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warming. These laws are translated into incurred expenses to firms, such as, carbon
taxes, cap-and-trade system, fuel efficiency, and expenses related to research and
investments in clean technologies. Moreover, firms with higher greenhouse gas
emissions will incur costs related to corporate reputation management, which can be
defined as the costs paid to sustain positive perceptions and assessments of all relevant
stakeholders (Wiedmann & Buxel, 2005).

High carbon risk as a result of these additional expenses and costs has the potential to
harm a company's profitability and hinder its capability to repay its credit on time; thus,
climate-related added expenses, also known as carbon risk, could be an indicator of the
company's likelihood of defaulting on its financial obligations. The volume and
intensity of a firm's carbon emissions, according to Kabir et al. (2021), is a substantial
positive driver of its risk of default. Subsequently, Shi and Zhang (2010) discovered
that for suppliers, the chance that a company would be unable to repay its loan functions
as a screening criterion for identifying firms acceptable for trade credit providing. This
is due to the fact that the granting of trade credit exacerbates negative consequences
such as cash flow constraints and default risk, which can significantly harm suppliers’
profitability or even lead to financial bankruptcy (Wang et al., 2018).Hence, suppliers
will be more reluctant to extend credit to such high emitting companies, as their
increased climate-related expenses increase their carbon risk and reduce their ability to
honor their obligation.

Moreover, drawing on the signaling theory, we argue that decreasing greenhouse
emissions reduces a firm's carbon risk by communicating its ethical behavior to its
suppliers (Zerbini, 2017). Corporations that reduce their carbon emissions to minimal
levels send a signal that they are socially responsible, which promotes strong morality

and enhances the reputation among suppliers. As a result, suppliers are more inclined
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to offer trade credit to clients that behave ethically, and suppliers are more supportive
of firms with lower carbon emissions. Based on this, we argue that firms with higher
carbon emissions are perceived as unethical and untrustworthy, implying that they may
not be committed to meeting their obligations, which can affect their ability to obtain
informal financing. Therefore, our hypothesis stated that:

H1: Carbon risk has a negative association with trade credit.
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Chapter 3: Methodology

3.1. Dependent variable: Trade Credit

Trade credit is the dependent variable in this study. We use the ratio of accounts
payable over cost of goods sold (AP/COGS) as our main proxy for trade credit, as
accounts payable are bundled to purchases of goods. This measure of trade credit is the
usual measure to assess the relative importance of trade credit extension and it has been
widely used in prior literature (Shenoy & Williams, 2017; Garcia-Appendini &
Montoriol-Garriga, 2013; Molina & Preve, 2012; Love et al., 2007). The numerator
(accounts payables)