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Abstract

This study investigates the determinants and constraints of green leverage—
the use of debt to finance environmentally sustainable projects—within
AlM-listed firms from 2005 to 2020. Utilizing a unique green index, the
research applies Ordinary Least Squares (OLS) with robust standard errors
to explore how factors such as cash flow, dividend policy, credit rating, and
profit growth influence firms' capital structure decisions. Grounded in
Trade-Off and Pecking Order theories, the study extends these frameworks
to green finance. The findings suggest that traditional financial determinants
such as cash flow and firm size maintain a significant influence on leverage
decisions. The results for green variables, such as carbon tax, underscore the
growing impact of environmental factors on capital structure choices. while
credit rating positively influences debt financing. Dividend pay-out exhibits
a negative correlation with green leverage, indicating that firms prioritizing
shareholder returns tend to avoid debt for green projects. Interestingly,
macroeconomic variables such as carbon tax and financial sector growth
play an enabling role, driving firms towards greater leverage in green
financing.

This study contributes to the literature by identifying the enablers and
barriers to green financial leverage, providing insights for policymakers and
financial institutions to promote sustainable financing practices. The
findings suggest that while traditional financial determinants remain crucial,
emerging environmental factors are shaping capital structure decisions in an
increasingly green-conscious market.

Keywords: green leverage, capital structure, sustainability, environmental
finance
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INTRODUCTION

“When the Last Tree Is Cut Down, the Last Fish Eaten, and the Last
Stream Poisoned, You Will Realize That You Cannot Eat Money.”
Global warming, driven by CO2 and other emissions, poses severe risks to the
planet's ecological balance and human societies. The Intergovernmental Panel
on Climate Change (IPCC) has issued warnings that underscore the necessity
for immediate and substantial reductions in greenhouse gas emissions to
mitigate these risks. The urgent need for environmental sustainability has
prompted firms worldwide to integrate green practices into their business
operations. . As global awareness and concern over environmental issues like
climate change and resource depletion heighten, both corporations and financial
institutions are increasingly pushed to incorporate environmental considerations
into their operational and financial strategies.

Global warming, driven by CO2 and other emissions, poses severe risks to the
planet's ecological balance and human societies. The Intergovernmental Panel
on Climate Change (IPCC) has issued warnings that underscore the necessity
for immediate and substantial reductions in greenhouse gas emissions to
mitigate these risks. The urgent need for environmental sustainability has
prompted firms worldwide to integrate green practices into their business
operations. . As global awareness and concern over environmental issues like
climate change and resource depletion heighten, both corporations and financial
institutions are increasingly pushed to incorporate environmental considerations
into their operational and financial strategies.

The transition to sustainable practices and technologies is not merely an
environmental need but also an economic opportunity (Dikau and Volz,
2021; Sachs et al, 2019; Lamperti et al, 2019). The Global Commission on
the Economy and Climate estimates that the coming decades will require
around $90 trillion in sustainable infrastructure investments (Tollefson,
2018).The finance sector, by challenging investments into green projects like
renewable energy, sustainable infrastructure, and conservation initiatives,
plays a critical role in this context. (Yan et al., 2022; Ren et al., 2022; Wang
et al., 2021a).However, the path to financing these projects is fraught with
challenges, particularly due to their high-risk profile, long gestation periods,
and the burdensome costs of regulatory compliance.

Financing green projects presents a significant dilemma for firms and investors
alike. Traditional sources of capital, such as equity financing, often involve
prohibitive costs, especially in markets that demand rigorous environmental,
social, and governance (ESG) compliance. Moreover, the uncertainty
surrounding the financial returns on green investments exacerbates the
difficulty of raising capital. Given the high upfront costs and longer time frames
required for green projects to generate returns, equity investors may demand
higher risk premiums, further driving up the cost of capital.

To overcome these challenges, firms are increasingly turning to alternative
financing mechanisms, particularly debt financing, to fund their green
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initiatives. Green leverage, defined as the use of debt specifically tied to
environmentally sustainable projects, has emerged as a potential solution to
the financing gap. The urgency to mitigate environmental impact while
ensuring economic growth has propelled green leverage into a pivotal
position. It presents a unique blend of challenges and opportunities for
companies looking to leverage financial tools to enhance their environmental
contributions without compromising their profitability and competitiveness.
Furthermore, regulatory frameworks like the European Union’s Green Deal
act as both enablers and drivers of green leverage by creating conducive
environments for investment in sustainability through legislative support and
incentives.

Debt financing offers several advantages over equity, including lower costs
due to tax deductibility of interest and fewer compliance burdens. The
application of leverage in green finance is supported by well-established
financial theories, such as the Modigliani-Miller (MM) theorem and Pecking
Order Theory. According to the MM theorem, in the absence of taxes and
bankruptcy costs, the choice between debt and equity should not affect the
value of the firm. However, when taxes are introduced, debt financing
becomes more attractive due to the tax shield provided by interest payments.
Similarly, Pecking Order Theory suggests that firms prefer to finance their
investments using internal funds first, followed by debt, and lastly equity, due
to the lower costs associated with debt and the avoidance of equity dilution.
By leveraging cost of capital can decline make it easier fund available for
environmental friendly projects helping to achieve optimal capital structure
and increases firm’s value. Leveraging the business using debt is a way
consistently to build equity value for shareholders (Li et al. 2021).

The concept of green finance has its roots in various domains of corporate
finance, where numerous studies have historically explored the determinants
of capital structures (Modigliani & Miller, 1958). Traditional theories such as
the Tradeoff Theory and the Pecking Order Theory, among others, have been
instrumental in explaining the factors that shape firms' financing decisions
(Kraus & Litzenberger, 1973; Myers & Majluf, 1984). However, with the rise
of environmentally conscious financing, there is a growing need to revisit
these models and adapt them to analyses that specifically address eco-friendly
finance (Zhou et al., 2020). This shift underscores the importance of
integrating sustainability into conventional financial theories, offering new
insights into the dynamics of capital structure in the context of green finance.
This study aims to uncover the enablers and constraints of green leverage
within firms listed on the AIM, leveraging a novel green index to segregate
firms based on their environmental commitments. By exploring data from
2005 to 2023, the study seeks to fill the gap in existing literature by
identifying factors that facilitate or hinder the adoption of green leverage, an
area previously underexplored in green finance research. The findings of this
study will contribute to the development of strategies and recommendations
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for policymakers, financial institutions, and stakeholders to overcome
financial barriers and unlock the full potential of green leverage in promoting
environmental sustainability.

2. LITERATURE REVIEW

2.1 Theoretical Foundations

"There is no universal theory of debt-equity choice, and no reason to
expect one" (Myers, 2001, p. 1). Theoretical research in the extensive
body of corporate finance literature has provided a broad perspective on
capital structure and its determinants. However, empirical studies often
yield varying, and at times, conflicting results. The theoretical basis of
the green capital structure traces back to Modigliani and Miller's (1958)
capital structure irrelevance theorem, which posits that, in perfectly
efficient markets, a firm's value is unaffected by its choice of financing.
Yet, subsequent recognition of market imperfections—such as taxes,
bankruptcy costs, and agency problems—has led to alternative views on
the optimal capital structure (Kraus & Litzenberger, 1973; Jensen &
Meckling, 1976).

The Trade-Off Theory (Kraus & Litzenberger, 1973) suggests that firms
balance the tax benefits of debt against the potential costs associated with
financial distress and agency conflicts. In the context of sustainable finance,
this theory implies that firms may engage in debt financing through
instruments like green bonds, particularly when the advantages—such as
lower borrowing costs or access to environmentally-conscious investors—
outweigh the associated risks (Zhang & Wang, 2021). On the other hand, the
Pecking Order Theory (Myers & Majluf, 1984) argues that firms prefer
internal financing to avoid information asymmetry and potential signaling
issues. This theory implies that when there is significant information
asymmetry between management and investors, firms may prioritize internal
funds over external debt, including green bonds.

In sustainable finance, the Trade-Off Theory suggests that firms would
favor debt financing—specifically through green instruments—when the
perceived benefits, such as reduced financing costs or access to a broader
investor base, exceed the risks. Firms may find green bonds attractive due
to their potential to enhance corporate reputation, access a growing pool of
socially responsible investors, and achieve lower borrowing costs (Zhang
& Wang, 2021). Additionally, firms now have greater access to green
financing options such as sustainability-linked loans and green bonds,
driven by the increasing prevalence of ESG (Environmental, Social, and
Governance) investing. More investors are integrating ESG criteria into
their decision-making processes (Friede et al., 2015). Wu et al. (2024)
argue that the rise of ESG investments has catalyzed corporate engagement
in sustainable finance through instruments such as green bonds and
sustainability-linked loans.
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2.2 Empirical Literature

2.2.1 Capital Structure Decisions: Determinants of Green Financial
Leverage, Enablers, and Constraints as the Basis for Hypothesis
Development

Since the introduction of the Trade-Off Theory, a substantial amount of
empirical research has been conducted on capital structure, focusing on the
determinants of financial leverage. Previous studies have explored the
factors that drive firms to opt for debt financing. Handoo and Sharma (2014)
examined various determinants of capital structure in Indian firms, finding
that factors such as firm size, asset tangibility, tax rates, debt service
capacity, and the cost of debt significantly influence a firm's capital structure
and financial leverage. Similarly, Chen (2003) studied the optimal capital
structure of firms listed on the Shanghai Stock Exchange and found that asset
tangibility, firm size, and profitability were key determinants of financial
leverage. Additionally, Bhabra, Liu, and Tirtiroglu (2008) highlighted that
firm size and growth opportunities positively affect financial leverage.

In making long-term financial decisions, firms must consider both internal
and external factors, including organizational dynamics, industry trends, and
broader macroeconomic conditions. Zhang et al. (2024) identified
profitability, firm size, and growth potential as key determinants of a firm's
green capital structure. According to Zhang and Wang (2021), profitable
firms with consistent cash flows are better positioned to invest in
environmentally sustainable projects by leveraging green financing options.
Large firms and those with high growth prospects often have easier access
to green finance markets, enabling them to actively participate in
environmentally responsible initiatives (Zhou et al., 2020).
Industry-specific factors also play a critical role in shaping a firm’s green
capital structure. Firms operating under stringent environmental regulations
or in ecologically sensitive areas are more likely to adopt green financing
strategies to mitigate legal risks and preserve their corporate reputation
(Zhou et al., 2020). Sectors such as energy, utilities, and manufacturing often
face heightened scrutiny regarding environmental concerns, leading to
increased pressure from stakeholders to implement cleaner production
methods (Zhang et al., 2024).

Macroeconomic factors, such as interest rates and financial regulations, can
also enhance a firm's ability to pursue green financing. Lower interest rates
reduce borrowing costs, encouraging firms to invest in environmentally
sustainable projects (Zhou et al., 2020). Chowdhury et al. (2013) also found
that reduced interest rates on green investments incentivize firms to borrow
from banks. Governments can further promote green investments through
subsidies, tax credits, and carbon pricing policies (Zhou & Fan, 2023). Firms
increasingly seek diversified funding sources, driven by investors' growing
emphasis on ESG factors in their investment decisions, thereby increasing
demand for green investments (Tang & Zhang, 2020).
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Corporate governance mechanisms have been identified as important factors
influencing green capital structures. Firms with strong governance
practices—such as independent boards and robust risk management
systems—are more likely to attract environmentally-conscious investors and
secure financing linked to sustainability (Zhang et al., 2024). Institutional
investors who prioritize environmental sustainability often encourage firms
to adopt green capital structures and improve their environmental
performance (Zhou et al., 2020).

Financial innovations, such as green bonds and sustainability-linked loans,
have made eco-friendly financing more accessible (Zhang & Wang, 2021).
These financial instruments often enable firms to secure environmentally
related funding at lower costs compared to traditional financing options
(Zhou et al., 2020). Advanced financial mechanisms and skilled expertise
are crucial for the development and deployment of modern green
technologies (Clark, 2018; Samuwaj, 2018), helping reduce investment risk.
As the green finance market continues to expand, firms can leverage these
innovative instruments to achieve sustainability goals while optimizing their
capital structure (Tang & Zhang, 2020). This trend reflects the increasing
integration of sustainability into corporate financial strategies, aligning with
broader developments in ESG-focused investment and financing.

Extensive literature in corporate finance has examined how financial
frictions impact a firm's ability to raise external capital, often leading to
financial constraints. Hennessy and Whited (2007) highlighted that financial
constraints can significantly influence firms' investment decisions and
capital structure choices.

Theories such as the Pecking Order Theory and Trade-Off Theory suggest
that firms with strong environmental practices may find debt financing more
advantageous than equity, as the cost of debt in the form of bankruptcy and
agency costs could decrease with sustainable practices. Firms that perform
well in environmental protection may build greater trust with investors, reduce
information asymmetry, and lower agency costs, all of which could positively
influence their financial decisions (Cheng et al., 2014; Li et al., 2021). Firms’
environmental practices can serve as a basis for improving their credit profiles,
reducing the risks associated with leveraging. As a result, we expect that the
degree of "greenness" will positively influence capital structure decisions,
leading to increased financial leverage.

An optimal capital structure refers to the ideal balance between debt and equity
that minimizes a firm's cost of capital. Achieving an optimal capital structure
allows firms to maximize shareholder wealth by lowering financing costs,
which becomes increasingly important as firms adopt sustainable practices.
RESERCH DESIGN AND METHODOLOGY

In answering the research questions, our method consists of two main parts:
(1) measuring green index (2) Identification of factors effecting the firm’s
propensity to go for green leverage.
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3.1. Measuring the green index
Green debt is an important component of green finance for achieving clean
and green environment target by focusing on green technology investment
(Mumtaz, 2022). To analyze the effect of green leverage on environment we
use green index, developed by Mumtaz and Yoshino (2022). This index
measures the greenness level of firm. Formulation of green index can be
expressed as:
Green Index = [- {percentage of emissions of a firm x weight of CO2 in
overall emissions}
- {percentage of emissions of a firm x weight of CH4 in overall emissions}
- {percentage of emissions of a firm x weight of N20 in overall emissions}]
Where CO2, CH4, and N20 are the weight of emissions of carbon
dioxide, methane, and nitrogen oxide respectively. If the emissions of CO2,
CH4, and N20 are higher, the firm is considered as polluted and categorized
as non-green firm. -ive sign shows production of emission by related firm.
More the green index value (-x) means low level of greenness of firm shows
firm working is polluting environment
3.2 Factors Affecting Firm’s Propensity to Face Green Leverage:
MODEL 1:
To identify the factors that can influence the firm green leverage decision a
regression model is constructed with depended variables of being adaptation
of green leverage.
Green Leverage = a + B1(CF) + B2(DIV) + B3(CR) + BA(INFUN) + B5PG
+ B6(SG) + BT(FGI) + B8(BMV) + BI(SIZE) + B10(age) + BL1(IPs) +
p12(Debt/BA) + B13(CT) + Bl4(FP)+ B15(10) + B16(BOARDSIZE)+
B17(NOED) + B18(IR)+ B19(CE)+ B20(FSG) +ei
Hypothesis Development
This model proposes the following hypotheses for testing, each grounded in
established finance theory and empirical evidence, specifically related to
green leverage and its determinants:
Cash Flow: In sustainable finance, there is a significant interplay between
cash flow and green leverage. Firms with strong cash flow are better
equipped to invest in green projects by providing internal capital. Green
leverage allows firms to extend their available capital beyond what they can
generate internally. A high level of cash flow enables companies to
undertake additional financial leverage, particularly in environmentally
sustainable projects. Zhang and Wang (2021) posit that financially robust
firms with stable cash flows are well-positioned to capitalize on green
financing opportunities.
H1.1: There is a significant relationship between cash flow and green
financial leverage.
Dividend Policy: Investment and dividend policies are among the most
crucial decisions firms face when financing operations or projects (Asif,
Rasool, & Kamal, 2021). The relationship between dividend policy and
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green leverage decisions is significant. Firms with high dividend pay-outs
tend to have lower levels of green leverage, as they prioritize returning
profits to shareholders over reinvesting in sustainable projects. Conversely,
firms with lower dividend pay-outs may allocate more resources toward
green financing instruments, such as green bonds or sustainability-linked
loans (Zhang & Wang, 2021). Dividend policy reflects the firm’s financial
priorities, influencing whether funds are allocated toward shareholder
returns or sustainability efforts.

H1.2: There is a negative relationship between green leverage and dividend
pay-out.

Credit Rating: Access to external financing is highly dependent on a firm’s
creditworthiness. A higher credit rating enhances a firm's ability to secure
debt financing, including green debt instruments. Firms with strong credit
ratings are assumed to exhibit a positive correlation with financial leverage,
as they are viewed as lower-risk borrowers (Tang & Zhang, 2020). This
relationship holds true for green leverage, where firms with higher credit
ratings can secure debt to finance environmentally sustainable projects.
H1.3: There is a positive association between credit rating and green
financial leverage.

Profitability: Profitability influences a company’s reliance on internal or
external financing. According to the Pecking Order Theory, profitable
firms with substantial retained earnings tend to reduce their reliance on debt.
However, in the context of green finance, Zhang and Wang (2021) suggest
that profitable firms are in a better position to leverage green financing
opportunities. This reflects the capacity of firms to allocate resources toward
sustainability projects while utilizing available debt instruments to maximize
environmental impact.

H1.4: There is a significant relationship between profit growth and green
financial leverage.

Sales Growth: Sales growth is often associated with a firm’s growth
prospects, which can influence capital structure decisions. Firms
experiencing higher sales growth may maintain or even increase their
leverage to preserve liquidity for future opportunities (Flannery & Rangan,
2006). Firms with strong growth trajectories are more likely to engage in
green financing, using debt to fund both operational needs and sustainable
projects. As firms grow, they often face pressure from investors to adopt
greener practices, which may also drive their green leverage decisions
(Zhang et al., 2024; Wu et al., 2023).

H1.5: There is a positive relationship between sales growth and green
financial leverage.

Firm Green Index: The Firm Green Index reflects a firm’s commitment to
environmental sustainability. Firms with higher levels of "greenness™ are
likely to demand more green financing, leading to a positive association
between the Firm Green Index and green financial leverage.
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Environmentally conscious firms are expected to engage more in green debt
instruments as part of their capital structure.

H1.6: There is a positive relationship between the Firm Green Index and
green financial leverage.

Market-to-Book Ratio: The market-to-book ratio is an indicator of how
investors value a firm’s future growth potential. A market-to-book ratio
above 1 suggests that the firm is overvalued and has greater access to
external debt financing. Firms with higher market-to-book ratios are
hypothesized to have higher levels of green financial leverage, as they can
secure debt more easily to fund sustainable projects.

H1.7: There is a positive association between the market-to-book ratio and
green financial leverage.

Firm Size:Firm size is another determinant of access to external financing.
Larger firms are generally perceived as lower-risk and have easier access to
debt markets, including green finance. These firms are better positioned to
participate in environmentally responsible initiatives due to their financial
stability and reduced bankruptcy risk (Zhou et al., 2020). Thus, firm size is
hypothesized to positively influence green leverage.

H1.8: There is a positive relationship between firm size and green financial
leverage.

Firm Age: Older firms typically possess more established governance
frameworks and risk management systems, allowing them to better manage
the complexities of green investments. These frameworks help mitigate the
risks associated with sustainability projects, making older firms more likely
to incorporate green leverage into their financing strategies. Moreover,
mature firms are often seen as more stable, which can attract sustainability-
focused investors.

H1.9: There is a positive relationship between firm age and green financial
leverage.

Number of Patents (IPs): Patents serve as an indicator of technological
innovation, which is increasingly linked to green financing initiatives. Firms
with more patents related to environmentally sustainable technologies are
expected to engage more in green financing. Patent data is thus hypothesized
to have a positive effect on green leverage, as firms with higher innovation
output can access green finance more easily.

H1.10: There is a positive relationship between the number of patents and
green financial leverage.

Debt-to-Book Value Ratio: The debt-to-book value ratio represents a firm’s
existing debt position. A higher ratio indicates a higher level of debt relative
to the firm's assets, reducing the firm’s willingness to take on additional debt.
Therefore, a negative relationship between the debt-to-book value ratio and
green financial leverage is hypothesized.

H1.11: The debt-to-book value ratio has a negative effect on green financial
leverage.
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Carbon Tax: Carbon taxation is designed to incentivize firms to reduce their
carbon emissions by imposing higher costs on carbon-intensive activities.
Firms facing high carbon taxes are more likely to shift towards green
investments, increasing the demand for green financing options. Thus, it is
hypothesized that higher carbon taxes lead to higher green financial
leverage.

H1.12: There is a positive relationship between carbon tax and green
financial leverage.

Financial Privileges: Governments often provide financial incentives—
such as interest rebates, subsidies, and tax credits—to support green
investments. These financial privileges reduce the cost of borrowing, making
it more attractive for firms to engage in green financing (Zhou & Fan, 2023).
A positive relationship between financial privileges and green leverage is
thus expected.

H1.13: There is a positive relationship between financial privileges and
green financial leverage.

Corporate Governance Mechanisms: Corporate governance mechanisms,
including board size, institutional ownership, and the number of non-
executive directors, are important determinants of a firm’s capital structure.
Firms with strong governance practices are more likely to attract
sustainability-focused investors and engage in green financing. Larger
boards, independent oversight, and institutional investors who prioritize
ESG considerations are expected to positively influence green leverage
(Zhang et al., 2024; Zhou et al., 2020).

H1.14: There is a positive relationship between board size and green
financial leverage.

H1.15: There is a positive relationship between institutional ownership and
green financial leverage.

H1.16: There is a positive relationship between the number of non-executive
directors and green financial leverage.

Controlling Variables: Macroeconomic factors such as financial sector
growth, prevailing interest rates (e.g., LIBOR), and the total emission
count by the U.K. economy are considered as control variables in the
analysis, as they influence firms’ overall financial conditions and access to
debt financing.

Data and Sample

The sample for this study comprises all Alternative Investment Market
(AIM) firms listed on the FTSE 100 that issued green debt during the period
from 2005 to 2020. AIM is notable for being the first market to receive the
Environmental Finance Bond Award in recognition of its green, social, and
sustainability investment practices. This specific sample structure is well-
suited to addressing the research objectives outlined in the study.

Pakistan Research Journal of Social Sciences (Vol.3, Issue 4, December 2024)



Unlocking Green Leverage: Determinants and Constraints ..... 11

A purposive sampling technique is employed, focusing on AIM-listed firms
that have engaged in leverage, and subsequently categorizing them into
green and non-green groups based on their Green Index. The primary aim of
purposive sampling is to concentrate on specific characteristics of the
population that are relevant to the research—specifically, levered firms—
enabling a targeted approach to answering the research questions.
Firm-specific data is sourced from annual reports and official company
websites, while macroeconomic variables are obtained from the World
Bank’s data repositories.

Econometric Technique

Regression Analysis

The study employs Ordinary Least Squares (OLS) as the primary estimation
method, using robust standard errors to account for heteroscedasticity. By
doing so, the method ensures that the OLS coefficient estimates are unbiased
and reliable. The OLS technique is used to examine the key determinants of
capital structure in firms, with a particular focus on the drivers of green
leverage. OLS, a statistical method used to estimate the coefficients of a
linear regression model, is applied here to describe the relationship between
one or more independent variables and a dependent quantitative variable. In
this study, OLS is utilized to assess the factors influencing green leverage
decisions among AlM-listed firms.

Results and Discussion:
Descriptive Statistics

Table 1:
variable Obs Mean Std. dev. Min Max
lev 1,227 .3762787 4075985 0 1.316
cf 1,227 .0074059 .0578073 -.513 377
div 1,227 .3024491 4134548 -.001 7.48
infun 1,227 .691116 4622214 0 1
pg 1,227 .01685 .0472218 -.016 941
gr 1,227 1952176 2247312 -.908 1.059
size 1,227 7.491961 1.400194 3.532 10.027
bmw 1,227 3.856051 4.986677 .548 36.89
age 1,227 55.28688 66.01208 0 204
cr 1,227 3.331703 1.585517 1 8
ips 1,227 14.99246 .0573203 14.67 15.056
dbk 1,227 19111549 .2802954 0 3.4
ct 1,227 7.04231 11.36824 0 48.03
fg 1,227 .0359242 .0355773 0 .22
ins 1,227 .6253741 1514461 0 1
bs 1,227 11.56316 2.829271 4 20
noed 1,227 5.826406 4.003264 0 16
ce 1,227 6.087127 1132125 5.804 6.368
ir 1,227 .0181231 .0105437 .002 .037
fsg 1,227 .1514352 .1238661 .005 .386
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Table 1 presents the descriptive statistics for the variables used in our
Ordinary Least Squares (OLS) regression model, which include a range of
firm-specific financial indicators and control variables. The dataset
comprises 1,227 observations for each variable, providing a robust sample
size for the analysis.The dependent variable, leverage (lev), shows a mean
value of 0.376 with a standard deviation of 0.407. This indicates that, on
average, firms in the sample have moderate levels of leverage, with some
firms having significantly higher debt relative to equity, as suggested by the
maximum value of 1.316. Cash flow (cf) has a mean of 0.007, indicating that
firms generally generate a small positive cash flow, with a considerable
spread in values, as evidenced by a standard deviation of 0.057. Negative
cash flows (minimum value of -0.513) are also observed, highlighting some
firms' challenges in liquidity management.

The dividend payout ratio (div) has a mean of 0.302, reflecting that the
average firm distributes around 30% of its earnings as dividends. However,
there is substantial variability in dividend policies across firms, with some
reporting no dividends and others paying out significantly higher
percentages (maximum 7.48). Innovation funding (infun), which is a
binary variable, shows a mean of 0.691, implying that around 69% of the
firms have invested in innovation activities, while the remaining 31% have
not.For growth variables, profit growth (pg) and sales growth (gr), the
means are 0.016 and 0.195, respectively. Both measures show that firms in
the sample, on average, are experiencing positive growth, with sales
growth exhibiting more variation (standard deviation of 0.224 compared to
0.047 for profit growth).

Firm size (size), measured as the natural log of total assets, has a mean of
7.49, with a standard deviation of 1.40. The wide range between the
minimum (3.53) and maximum (10.03) indicates substantial variation in firm
size within the sample.The book-to-market ratio (bmw) and firm age (age)
exhibit large standard deviations, indicating significant heterogeneity in
these firm characteristics. Notably, the mean book-to-market ratio is 3.856,
reflecting a relatively high proportion of firms with low market valuations
relative to book values.

For other key financial indicators, credit rating (cr) has a mean of 3.33, and
debt-to-book ratio (dbk) has a mean of 0.91, suggesting that firms generally
carry significant levels of debt relative to their book assets. The maximum
debt-to-book ratio of 3.4 underscores the variability in capital structure
decisions among firms.

Lastly, the control variables, such as carbon tax (ct), which averages at
7.042, and firm green index (fg) with a mean of 0.036, offer insight into
the firms' environmental practices and their relationship with green
financing.
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Regression Analysis:

Table 2:
Overall Model-C HG LG LNG HNG
cf -1.096 -1.209 -0.413 0.051 -1.267 -0.340
(7.84)** (8.75)** (1.50) (0.20) (4.73)** (2.66)**
div -0.114 -0.116 -0.267 -0.037 -0.488 -0.037
(5.71)** (5.91)** (6.06)**  (2.28)* (8.76)** (2.00)*
infun -0.136 -0.143 -0.121 0.026 0.024
(4.95)** (5.20)** (2.12)* (0.38) (0.48)
pg -0.112 -0.088 -0.527 -0.258 -8.294 -1.104
(0.71) (0.57) (3.96)**  (0.85) (4.23)** (1.08)
gr 0.748 0.718 0.086 -0.139 0.375 0.077
(17.89)**  (17.40)**  (1.15) 1.72) (10.02)**  (1.01)
size -0.046 -0.045 -0.031 -0.087 0.080 -0.116
(6.52)** (6.14)** (2.85)**  (9.38)** (5.62)** (7.50)**
bmw -0.002 -0.003 -0.001 -0.009 -0.019 -0.002
(1.43) (1.79) (0.17) (1.65) (6.73)** (0.98)
age -0.001 -0.001 -0.001 -0.004 -0.004 -0.001
(8.04)** (8.65)** (3.98)**  (17.24)**  (6.89)** (2.02)*
cr -0.025 -0.024 0.046 -0.101 0.039 -0.034
(4.69)** (4.57)** (4.78)**  (7.38)** (2.69)** (5.68)**
ips -0.527 -0.110 -1.208 1.434 0.647 -1.207
(3.70)** (0.61) (5.91)**  (4.95)** (3.95)** (7.52)**
dbk -0.029 -0.017 -0.024 -0.012 0.347 0.266
(1.07) (0.66) (0.37) (0.66) (4.75)** (2.09)*
ct -0.000 0.001 0.004 0.002 -0.021 0.001
(0.48) (1.20) (2.78)**  (2.44)* (26.17)**  (0.40)
fg 0.070 0.132 -0.031 -1.422 -0.933 4,116
(0.28) (0.54) (0.11) (2.22)* (2.09)* (7.68)**
ins 0.053 0.041 -0.161 -0.102 0.082 0.132
(0.96) (0.75) (2.10)* (1.00) (0.76) (1.53)
bs 0.012 0.010 0.011 0.039 0.093 -0.074
(3.71)** (3.01)** (1.87) (5.99)** (9.76)** (7.45)**
noed -0.014 -0.014 -0.012 -0.011 -0.075 0.039
(7.01)** (6.94)** (2.80)**  (5.30)** (10.94)**  (5.14)**
ce 0.151
(1.38)
ir -5.028
(6.44)**
fsg 0.161
(2.38)*
o.infun 0.000
_cons 8.730 1.630 18.677 -20.209 -10.597 19.352
(4.09)** (0.52) (6.13)**  (4.67)** (4.34)** (7.91)**
R? 0.65 0.67 0.55 0.86 0.94 0.86
N 1,227 1,227 341 294 462 130

The regression results in Table 2 demonstrate the relationship between
leverage and various firm-specific and macroeconomic factors. The
significance of the variables is indicated at two levels: 0.01 (*%),
representing a very strong statistical significance, and 0.05 (*), indicating
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moderate significance. This level of detail helps identify which factors most
reliably influence firms' leverage decisions.

1. Cash Flow (cf): The variable cf shows strong statistical significance
across several models. In the overall model and the high-green (HG)
model, cash flow is significant at the 0.01 level (**), with
Coefficient(-1.096 ) indicating a robust negative relationship with
leverage. This suggests that firms with higher cash flows are less
dependent on external debt. This result is consistent across models,
including those focusing on low-non-green (LNG) and high non-
green (HNG) firms, where the coefficient is significant at either the
0.01 or 0.05 level. The strong negative relationship implies that
liquidity-rich firms prefer internal funding over debt, regardless of
their green or non-green orientation.: A statistically significant
negative relationship indicates that higher cash flow reduces
leverage. This supports the pecking order theory, where green firms
prefer to use internally generated funds rather than external debt. The
stronger negative coefficient in LG suggests that smaller or lower-
green firms might be even more cautious in using debt if they have
sufficient internal funds, likely due to the inherent risks associated
with green projects.

2. Dividend Pay-out (div): with negative Coefficient Dividend pay-
out also shows statistical significance in the overall and low-non-
green (LNG) models at the 0.05 level (*), indicating a modest but
consistent inverse relationship between dividend pay-out and
leverage. Firms that distribute higher dividends tend to use less debt,
which supports agency theory's claim that higher dividends reduce
the need for debt financing. In green firms, although the coefficient
IS negative, it is not statistically significant, suggesting that dividend
policy might not play as central a role in capital structure decisions
for these firms.

3. Innovation Funding (infun): While infun is negatively related to
leverage, it is not statistically significant in most models. However,
the direction of the relationship suggests that firms investing in
innovation may rely more on equity financing, given the inherent
risks associated with innovative projects. The lack of statistical
significance implies that innovation funding's impact on leverage
requires further investigation, perhaps with a more focused dataset
or model refinement.

4. Profit Growth (pg): The relationship between profit growth (pg)
and leverage is significant in the low-non-green (LNG) and overall
models at the 0.01 level (**), as well as in the high non-green (HNG)
model at the 0.05 level (*). This indicates that firms with higher
profit growth tend to reduce their leverage, especially in non-green
contexts. The negative relationship highlights that growing profits

Pakistan Research Journal of Social Sciences (Vol.3, Issue 4, December 2024)



Unlocking Green Leverage: Determinants and Constraints ..... 15

provide firms with more internal capital, reducing the need for
external debt. This is particularly evident in non-green firms, where
the reliance on internal growth capital is statistically stronger.

5. Firm Size (size): The firm size variable is statistically significant at
the 0.01 level (**), particularly in the overall model and green/non-
green models. The positive relationship suggests that larger firms,
with more stable revenues and greater access to credit markets, are
more likely to use debt financing. This strong significance across
models emphasizes the critical role firm size plays in capital structure
decisions, irrespective of a firm's environmental orientation.

6 Credit Rating (CR): Coefficient (HG/LG): Positive and
statistically significant for HG (5.71**) and LG (5.91**). A higher credit
rating positively influences leverage, suggesting that green firms with better
credit ratings can access debt more easily. This relationship is particularly
strong in both HG and LG firms, indicating that a strong financial standing
is crucial for securing debt in green projects, which are often capital-
intensive and require low-financing.

7. Board Size (BS):

Positive and statistically significant in both high green (HG) and low green
(LG) firms.

The positive relationship suggests that larger boards tend to increase
leverage in green firms. This could be due to the fact that a larger board
brings more diverse perspectives, which may encourage more strategic risk-
taking, including higher leverage. For green firms, where the strategic
outlook often involves high investment in sustainability projects, larger
boards may be more willing to endorse debt financing to pursue these low-
green initiatives. This aligns with agency theory, which suggests that larger
boards may reduce managerial entrenchment and allow for more aggressive
financial strategies, including higher leverage.

The positive relationship holds for non-green firms as well, with a similar
effect in HNG firms but a slightly weaker impact in LNG firms. For non-
green firms, a larger board also positively influences leverage, but the effect
is more pronounced in larger or more established non-green firms (HNG).
This could indicate that larger boards in non-green firms provide the
governance structure needed to confidently take on more debt, especially for
expansion and traditional investment projects.

8. Non-Executive Directors (NOED):

With Positive and significant, especially for high green (HG) firms.

The presence of more non-executive directors on the board is positively
associated with higher leverage in green firms. Non-executive directors play
a crucial role in monitoring management and providing independent
oversight, which can lead to more prudent but strategic use of debt. In green
firms, where investment decisions are often scrutinized due to environmental
risks, non-executive directors may encourage the use of debt financing for
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well-justified green projects. Their independent oversight may also make
lenders more comfortable extending credit to green firms, knowing that
governance practices are strong.

Coefficient (HNG/LNG ) for non green firm is less significant. The effect is
positive but weaker in non-green firms.

In non-green firms, non-executive directors also support leverage, but the
effect is less significant compared to green firms. Non-green firms may face
fewer external pressures related to sustainability and therefore rely less on
the independent oversight that non-executive directors provide when it
comes to making leverage decisions.

9. Credit Rating (CR):

Strongly positive and highly statistically significant for both HG (5.71**)
and LG (5.91**) firms.

A higher credit rating significantly increases the ability of green firms to
take on more leverage. This is expected, as credit ratings reflect a firm’s
ability to meet its financial obligations, and higher ratings provide
confidence to lenders. For green firms, securing a high credit rating is crucial
because green projects often involve higher risk and longer payback periods.
A strong credit rating mitigates lender concerns and enables green firms to
access capital markets more easily, securing the funds needed for sustainable
investments. In high green firms, the relationship is particularly strong,
indicating that highly green firms with better credit ratings have greater
access to debt financing. This may be because lenders view these firms as
more capable of managing both the financial and regulatory risks associated
with green projects.In low green firms, the credit rating remains equally
important, but the slightly stronger coefficient for LG firms suggests that
smaller or less established green firms heavily rely on their creditworthiness
to secure debt. These firms may face more difficulties in securing financing,
so a high credit rating becomes a critical factor in their ability to leverage.
Coefficient (HNG/LNG): Positive and statistically significant in both high
non-green (6.06**) and low non-green (LNG) firms.Non-green firms also
benefit significantly from a high credit rating, but the effect is slightly
stronger in HNG firms. Non-green firms typically face fewer regulatory risks
and more predictable cash flows, so a high credit rating reinforces their
ability to secure debt at favorable terms. The strength of the credit rating
effect in HNG firms indicates that well-established non-green firms are
highly sensitive to their credit profile when determining their leverage levels.
10. Control Variables (Carbon Tax - CT): The carbon tax (CT) variable
is also significant at the 0.01 level (**), especially in the overall and low-
non-green models, indicating that firms in jurisdictions with higher carbon
taxes are more likely to take on debt. This may be due to the financial
pressure of complying with environmental regulations, prompting firms to
seek debt financing for their green projects or operational adjustments.
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Conclusion

This study uncovers the factors that influence leverage decisions of
green firms listed on the AIM, leveraging a novel green index to segregate
firms based on their environmental commitments. By exploring data from
2005 to 2023, the study seeks to fill the gap in existing literature by identifying
factors that facilitate or hinder the adoption of green leverage, an area
previously underexplored in green finance research.The findings suggest that
traditional financial determinants such as cash flow and firm size maintain a
significant influence on leverage decisions, with strong statistical support at
both the 0.01 and 0.05 levels. The results for green variables, such as carbon
tax, underscore the growing impact of environmental factors on capital
structure choices. However, the significance levels highlight that while some
variables like cash flow are consistently influential, others, like innovation
funding, require further exploration to determine their precise role in green
financing decisions.he overall findings indicate that traditional financial
factors such as cash flow, dividend payout, and firm size play a significant
role in determining a firm's leverage. However, green factors also contribute,
albeit modestly, to a firm’s capital structure choices. Firms that are more
engaged in innovation and environmental activities (as indicated by their
green index) appear to balance between equity and debt financing, utilizing
available green finance options like green bonds.
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Appendix

Table 1: variables and their expected sign for hypothesis development
CE CF is cash flow which is measured through
operating cash flow divided by total asset

DIV _ Pay-out ratio is measured by dividing dividends paid
earnings after tax

CR + CREDIT RATING
Innovation  funding as Dummy variable

INFUN ¥ (1=innovation,0=otherwise)
Profit growth is measured as Percentage change in
PG + EBIT and is calculated: Profitability=EBIT/ total
asset
sG N Sales growth is calculated as Percentage change in
Sales revenue
FGI +  Firm green index based on carbon emission
Market to book value is calculated by taking market
MBV + value and dividing to its bookvalue. BMV=Book
value/ market value
SIZE + the natural logarithm of market capitalization

IPS + No of invention prospectus issued
Debt to book value of assets is measured by Ratio of

DEBT/BA " total debts to the book value of assets

CT + Carbon tax

FP +  Subsidy for green

Instltutlopal Institutional share/ total outstanding shares
Ownership

Board size + No of directors

NOED + No of non-executive directors
Controlling variables:

C.E Total emission by U.K economy
Interest rate LIBOR

Financial sector Growth Overall debt size growth
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